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INTRODUCTLON

The pregence ol micronrganismsg in Ffond is not
necesgarily an indicator of hazsrd 4o the consumer or of
inferior quality. Fxecept for o Few storilized producta,
avary mouthful of food contalinsg some irmocnous yensta,

molds, bhacteria, or other microllorn,

Moatl fonods become potentially hazmardous to Lhe
consumer only when the principles of hygiene and good
manufacturing practice (GMP) nve violated., IC Fend hag
veen subjected to conditions that could allow entry end/or
growbth of infectious or toxigenic agenta, it may become
the vehicle for transmigsion of disease such as summer
diarrhea or staphylococcal food-poisoning. The detection
of the causative agents or marker organisms of the objec-
tionable contaminations is necessary for the prevention of

auch hazards.

Ag mllk is a very snilahle medium [or the growbth of
many pathogens, and becanse raw milk as well aAas cheesne
made from raw milk such as Uamieltn and Kareish cheese,
are suhjected to contamination, eithsr directly or
indirectly, from dilferent sources including producing
animal, milk producers and handlers, ovceaslonal outhrse- .
akg nf digeases traceahle to dairy products do still oeecur
in spite of advances in dailry mamufacturing procesaes.
Whenever man has led a nomadic life, accompenied hy herds
of domestic animala, he heag made cexltenaive use of milk,
or ita products, for food. Ag the fermented milk (yoghurt)

beverages form a very interesting link betwoen primitive
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and modern dairying, it has a bheneficial affect and ia often
bprescribed by physiciana for persona aufTering from intest-
inel disturbances, so the axanination of 1his product is

very important for the praviously mentioned microorganiama.

Therefore, this work was planned to study the value of
- gome indicator organisms as indices of sanitery quality and
of hazards to the consumer of milk, cheese (Damletta and

Kareish) and yoghurt (Zabmdy) in Behern Governorate, and to
evaluate the control measures adopted dJduring production and

handling of milk and the previously mentioned milk producta.



LITERATURE REVIEW

In this review, the indicntor organiams explained in
detail as dindices of sanitary gquality for milk and some

milk products such as cheese and yYoghurt,

I. Coliform organisme:

NEWMAN (1951) examlned the rather profuged litaranitura
on the occurrence and detection of Bacterium coll in the
milk and econcluded that the pregance of thesgre orsaniams in
milk can not in itaself he regarderd ng an index to the

hyglenic quality of the milk.

PIRAUX, et al. (1952) examined aampley of Tfreahly
delivered milk, milk at different Atages of processing,
and milk after overnight storage Trom 19 pasteurizing
Plants and found that the milk delivered at the plantsa was
in general of poor quality and c¢oliform counts wamg » 25.00
O/ml. Also they added that pﬁgt—paﬁteurization contamingm-

tion of the milk was common and the aenliform count ineore-

Aased 10-fold or mora after panteurization in A43% ofF milkea,

LITSKY, et ml. (1953a) stated that the coliform group
conventionally employed =sa indlcatora of pollution may
sonsiat of a large number of apecies of non Faeecal origin.
The numbers of colilorm group may peraist in water and soil
for long period of time and Lherelore might not he indicn-
tiva of recent polluntion. It wan alaog demonatrated that

these organisms may multiply in a aoil or water enviroment.
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LYONS and MALLMAKNN (1954) examined 131 Cottngo cheean
samplas obtalned from 8 dairies and found that ahnnt N4
(64%) samples contained colliforng nnd the pH of about R4
o' samples ranged from 5.0 to 5. 6. Alao bthey repnriend
that large percentames of all Cotlaese cheese gsamplen
collected contained coliforms in amounts of 220 or more
organisms/100gn. and hearly all samples of bulk packaged
Cotltage cheese woerse heavily contaminated with coldiTorm

ocrganiama,

SADBK and HASSAN (195%) held the view that the conce-—
ntration of #alt added to milk as well as the altmoapheric
temperalure may affect Fformation of gad holes in ﬁamietta
cheese caused by colifsprma. The suthor found that the
addition of 5% salt at a temperature of 11 7 and 11% aalt

at 28 U was gufficient to eliminate gas holes in cheaege.

SADEK and BISSA (1956) examined 100 samples of market
Damietta cheess, grouped into 4 grades on the baals of their
coliform content. Defects in the flavour and texture wers
dependant upon the extent of ecoliform contamination. Also
they found relationship between incidance of celiforms,
aalt content and acidity, a aalt corntent of 9.5% or an
acidity of 1.7% axarting an inhihitory effect. Acldity

varied from Q.12 -~ 1.5%.

BL-SADBK and HAMED (1957) examined 100 samples ofl
market milk collected in Cairo, 14 were found to he boiled,
and found that coliforms were present in all aamples and

were found in 54.7% of the raw samples up to the 106
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difution and in 42.5%% of the hoiled samples up Lo the 102

dilution.

KERELUK and GUNDERSON (] D00 s#bidled the el T oo L oof
lower temperaturs atoragse on 4the growth of K. noli ~And
A. aerogenes (-6 P) and TCound thot the coliforma decreaned
but the A. aerogenes were more regigtant to the lower

temperature gatormge than E. colil.

TUCKEY (1959) stated thal oubbhreaks of gagtroentersitin

¢aused by enliform bhacteria are rare.

MURRAY (1960) exsamined 7.4732 aouplea of pagtevurized
(l.T.5.7T.) milk which ware taken direct Trom the plant,
hottles in digtribution, esns for hotels sng hoapitalsa rnn
on 11. 400 washed bottles and found that Lhe proporhion ofl
milk samples containing coli-aerosenes bhacteria varied
from 12,9 to 27.8% (incubaled nt 37 % 1 and 0.0 to A, 27
{(incubated at 44 © Y, and the % being higheat during the
gummar monthsa, lie added alan Lhat of the 165 atrainas of
E. coll isoplated none was »a pathagenic asvrotype, similarly
ne pathoegenic serotype waa found in the hottlesn. Finanlly
he concluded thal the rlant management wag good, no coli-

aerofgenes bacteria were found in the ot blasa,

McCOY (1961) stated Lhat in Lthe examination of Tooda.
the presence of intestinal inhabitonts ghould he taken to
indicate n lack of cleanlinean, not apfety. IMe aagerta
that the safaely ol Toods aan he afdaeaaaed only by evxamining

for the presence of rathogenea.,
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NIKHINSON, et al. (1962) rxnmined a toinl of 37N
gamples of pasteurized milk and dairy produects prodacend

in a Kharkoev dairy for pathogenic ¢oliform bacterla nnd
found that the pathngeniec aserotypen OGG’ Opﬁ, and 408

were detected in 3 gmmples of milk, 1 of kefir, 1 of smet-
.Aana, % of gquarg and 5 of quarg prodocta, They also raporihed

that 2 of the workers engagad in gquarg meannlapcliare woerae
! 7

Tfound to be carriers or pathogenic agerotypeas,

GHONEIM (1963) examined marknd Damiettn chense samplen
and found that coliforing were present in 70% of eXxamined
sampleg. The highesat titre was 15? with A mean of Ig 2.13.
He conld isolated E. ¢oli, Staph. aureus and Str. faecalis

from 25%, 13.5% and 4% of the samples regpectively.

SHIFRIN and OSATILOUSKAYA (1963) reported an outbhreak

off llght food polgoning due to E. coli type 026'

MOURSY and NASR (1964) examined 40 Kareish chease
gamplesa and found that the coliforms were pregent in all
examined samples at variahle titers ranging from 183tu 16?
with & mean value of 166. Faraal coli proved to exist in
95% uf examined anmplos. They alan could he tanlated

Steph. aureus from 2 samplea (5%).

REINNEKE (1965) isolated 1.193 colonies lrom 129 goflt
cheese gamples aAnd reported thalt 393 were jidentilfied andg
belonged to the genus Fgeherichia, 564 to genus Aerobascter
and 236 were clasaified as othar anliflormss. It was nhowed

that the A, aerogenas were strong gaa formers, cavaing {the
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majority of the blowing defects, while tha genug Bacher-
Iehia preferred an acia medium, bhe genug Aerobacter
Tormed a amaller proportion ol the totbtal coliform micro-

Tlora in high-fat aoft cheese than in low fat varieties.

BOTTAZZT (1966) exnmined 3%, 12, 12, 12, and 12 raw
-milk aamples which were obtalned Tram producera, by poorly
maintained milking machine, with rroperly maintained equip—‘
ment, by milking machine ana ghedeonled mnd hand-milked
respectively and found that the mean levels coliforma/ml.

were 15,387, 2.238, 400, 140.176 anad 233.222 respectively,.

KIBLWBIN {(1966) examined 2,279 milk gamplea collected
from Sﬁdwﬂrttemberg—ﬂohenzn]lern diastrict and found that
of 2.132 samplea 22.1% had a colititer of 15 or graater,
In only 25 of 68 ferms uaing milking machines was the

machinery properly cleaned.

HALL, et al. (1967) examined 490 food gpecimens for
humbers and types of coliTorm organisms, including the
EBC. They rcompared plate cowunta in VRB to counta ohtained
by isolation by enrichment in T.8T Rroth and found that the
L3T Broth method produced a higher % of isclationa. Al nn
they determined the presence of F.coli by use of BS Madiom
incubated at 44.5 £ 0.1 € and Ifomwnd only 40.4% of tihe
postitive REC tuben, however ennbained B, eoii. Only 0, 6%

ol the gpecimens woare contained BREO.

HUSKEY (1967) examined hacteria ifiaolated Trom Cotbtrme

soft cheese and found that nll iaointas wera Gram nagat ive



lactnge Fermenters primarily A, Acrngenes were 37. 5%,

SAKAZAKT, et al. (1967) roticed thatl RS cnnae dlannnn

not only In ehnildren bt in ndulla o o wall],

DEVOYOD, et al. (1968) axamined 2 bnbches of Nionquefort
cheene samples made by the traditional mebhod during the

mannTacture and ripening and found bhnat aoliform counts or

5

10 -~ 10, During 10 days afler renneting they found that
coliformg dacreased. Alao they ndded that coliform connkg
remained low ((]Ing.) hy 16 dnye alfter renneting (6 dayn

after galting).

EL-SADEK, et al. (1968) axamined market gamplea or
skim-milk soft cheese (Rareish) Car the Incidence of colidforma
and found that the majority of ssmplag were contaminaten
with such orgsnisms to a various extent. According to Lhe
pPreaumptive coliform ‘test, examineqd gamples could be

claggified into the following three clagsern:

Clagss A: 15 samples (18.75%) in which coliforms were mhsent
in G.1 gm. of cheess.

Clasa B: 18 gamples (22.5%) in which coliforms were absent
in 0.001 gm. but could he detected din 0.1 gm. op

0.01 gn. of cheese.

Clama C: 47 gamples {(58.75%) in whiech colilforma werens

present in €.0001 gin. of cheesa.

HUDEC (1968) examinnd 427 gampleas of yoghurt bacterio-
logically and found that 67.77% hag coliform counts

complying with the standard (max. 200/gm}, inecluding %4, a7
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with counts of 10/gm., 27 gamplea (6, 3%) had counts of
20000 - 30000/gm.

BRAG and KAMPE (1969) examined 53 Prench camembert
cheege samples, 15 Danish cheese and 16 Gwedish cheess
gamples, all purchased in Sweden, for incidence of patho-
genic bacterim. fThey found thal 62, 3% of PFrench aamplesa,
40% of Danish and 93.8% of Swedish had E. e0li counts nrf
100/gn, , while 24.3, 12.3 and 75% had coliform co'inte

of &€ 1000/gm. raspectively.

INSALATA, gt al. (1969) examined 5.719 dnduatrially
processed food samples Tor the incidence off coliTorma and
E. coll and found that 8.5% and 0.3 of the gamples were
contained colifvorms and E. coli reaprctively, They alno
Tfound that 4.8% of the gamples conbtained hoth coliforme

and enterococei.

BODILY, gt al. (1970) mentioned that certain serolo-
gical groups of B. coli were known to produce agevere

diarrhea in infantis andg young childern,

CERAN (1971} reported that the initial coliform acount
in laboratory-prepared yoghurt gradually decreased. The
reductliona were 65% afbter Lhe gt he., 23.5% affter 2 hr.,
and 98.65% after 3 hr., of incubniion at 44 - 45 ¢, nna
B9, 9% abfter 1 hr., and B9, 99% alkev 24 hro, of alornre
al 5 U, The mean valuns For initial milk acidity nnd
yoghurt acidity after 1, 2, 3, and 4 hra. ineubation and
5 and 24 hra. Aatorage were 2.1, 17.9, 22.1, 29.5, 134.8,

o
39.0 and 48.8 3. H. regpectively. Coliform survived in
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23. 3% or yoghuri samples, the higher +the acidity of 4he
yoghurt the graater was the reduction jin cnliformea. e
nlao auggealed that an antibneterial TFactne in addition

to yoghurt acidity reduced the coliforny count,

GORBACHl, et ale (1971) Tound thnt certain atraing of

B. ¢oll produced an entorotoxin whieh cnure dlarrhenl
disease in huaman.

JONES (1971) examined 1052 milx Aamples, 584 ware
being pasteuriged and 4656 were untroatad, tte could he
tavlated 5 ang 122 Prasumpltive B, aoli t¥pe I straing From

pasteurised and unttreated mamples or mi 1k respectively.

MATSIEVSKIT, 2t ml. (1971 observed sn acute outhreak
of food poisoning cauged by B. coli O124 among 198 children
and S0 personnel memberg (including a milker) of g childern's
sanatorium. It was found that the same gtrain isolated from
unrefrigerated milk from cows kept on adjoining land and

tended by ganatoriuwm peraonal.

ABDEL~RAIMAN (1972) axamined 60 aamples of Bgyptian
#0ft cheese ang Tound that coliForm organisma, E. opli foond
type could be detected in 59% and 15% of market Damictta
cheene gsmples, in 20% ang 15% of tinned Damietta cheoege
samples and in 90% and 75% of Kareish cheese sampleg
respectively.

ABO-ELNAGA (1972) stated the effent or aodivm chleridae
{(7%) on the growtin of colilorms in raw milk whien initially

containg 106 coliforms/ml., He found that the colifnrmg
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increagsed slightly during the lat 2 days, then decreased

to approximatly 10/ml. aftar 7 dayem.

KUMAWAT, et al, (1L972) exsmined 220 milk aamplen
collected from rural eollectlon centres (121) and-City
markets (99) and found that the coliform count <1000/ ml.,
dn 40 of 121 milk samples and in 15 of 99 milk =amplea.
They considered that a count of <1000 aolillforma/ml. was

reazonable From market mild solded under good conditiona.

TZANBTAKIS (1972) found that 101 of 217 samples of
Yoghurt collected from Hessaloniki market contained colif-
orms, 5% at levels of > 10/ml. The higheat % of pogitive
samplas occured in Summer and Autumn. The pogitive samples
had PH of 3.5 - 4.2. He alao recorded the typea that
oceenured most frequently were B. coli I (35 gamplea), A.
aerogenes 1 (18), irrigular I {12), intermedliat T (9) ang
intermediat II (6), A. mervgenes Il and 8 other irrignlar
typea were each found in upto 4 samplen, E. coll I occured
most frequently in Summer, irrigular I in Autumn, A. asernp-
gened in Autumn and Winter, and other irrigular and irvrigular

and intermediate types in Winter =and Spring.

HOLZAPFEL and MOSTERT (1973) analysed 26 cheese samplesn
collected from 20 different cheese Tactories microblologleally
for coliforms & enterocoecci and Tound that there was no
correlation was found between the qualibty of the cheese and

the number of coliforms and enteoroecneceid.

KALINA, et al. (1973) determined counts of B. coli at
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the Ostankino dairy on 1% pconainna during Feb~-June on
(1) raw milk, (ii1) pazsteurized, (1ii) bottled milk during
production and (1v) bottled milk aftor 24 hra. at room
temperature and found that the K. cnlil counts in raw milk
was 10/ml. , while in pAastaurized millk no K. coli. They
notlced that the Bottling caused nn increase in E. coli.
.Finally they congaidered that B. coli aould sgerve bogether

with Str., faecalis as an indicator of pastenrized efficinncy.

PAPAVASSILIOU, el al. (1973) axamined 100 commeracial
yoghurt gamples collected from Athens aron and Found Lthat
the only speciesa found in 30 of 100 aamples were B, colil
in 24, B. coli type TI in 4, Klehaiolla in 3, Cloaca in 1

and an atypical atrain in one aamplena,

PARK, ot al. (1973) exnmlned Camembert cheesme made
from pasteurized milk dinoeculated to contain, approximately
100 cells of EEC/ml. They enumerated B. ool at dintevvnls
during the manufacture and ripening of the cheese uaing
MFN technique and found that the arowth of K. coli was
minimal until after curd was anb nnd hopped but rapiad
growth ensued and populmtions in excean of 10/gm. appesrod
in some cheesen 5 hra. aller the chaerse making procens
began.  Also they found that the numhers of viable E. coli
were decline alter overnight s#torage with a drop in pH
value of this cheeae to 5.0 or helow, From nther hand they
reported that salting of cheecse and 1 day of ripening at
15.6 © caused a further decline in the numbers of viable |

E. coli and thigs decline continued during the reat of the
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weok nt 19,6 @ and diieing slorvage at 10 0 (o "y, Thewy
- - _ a
concluded finally O Lo 9 weeks at 10 & ware reguired helfore

chaearn was frae of visble E. ¢oli.

BROOKS (1974) examined 12 pasteurized and 20 paw milk
samples and found that no eoliCorms wora dotected din pnsten-
rized milk buat in all 20 raw sampleos coliforms waro detonLed,
Hé also Tound that 16 of 20 row milk aamples contained B. anli.
He alan examined 111 gomples of Quoensland ochedder cheane and
reported that the colijforms nnd T, coll were present in 109
and 60 samplos respechively, The Aantlnr mentlonnd thaet
B. coli was cosidered tov be more indicabtive ol direat Taecal

contamination than colifoim.

FAHMY and YOUSSEF (1974h) examined market Damistta cheege
samples and found that the average coliform count was 93748
organisms/gm. , 42.2% were E.coli 44 U (+}, and 6,75% werae
intermediate B. coli type 2. They alao reported that the
level of salt and acldity in the 30 samplas ranged from
6.019 - 15.128% snd Q.20 - 1.82%, respoctively. The concluded
that the high aalt and acidity eoncen. were asscointed with

low coliforin countea.

FANTASTA, et al. (1874) examined over 2.000 cheeae gamp les
and found approximately 10% of them containing E. eoli belong~
ing to serogroups associated with dlarrheal disensss, bhe
majority of these {aolates were detected ghortly after the

tnitial food cuthresk and helonsed 4o the Following serogroupa:

124 ¢ Bl? (lactosge negatiiva); 01?4 : R}7 (lactone ponitive);

G

112 Baagd Oppg f Bygs Oypn ¢ By,
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MANOLXIDIS, et al. (1974) examined 3% samples of
Telaman cheeae and found that only 5 were free Trom colilformn,
but the majority of gsmples conlained 10 coliforma/gm. BE.coli
I was found in 91, 060% of aurface sanples and in 59, 39% ot
samples ftaken [rom the interinr of the chaene. They nlan
reported the other sirains which were found in surfaca
gamplen ag Irregular I, Irregular A, Intermediate I & TT and

A. aerogenes I & TI.

PARK, st al. (1974) examined A48 French cheesa gomplesy

which wasg Implicated in nmn cuthreak of Food horne inlfection
due %o BEC 01?4 : Bl? in U.5.A., nand could bhe igolnted
serotypes 018 : BEO; 0128: B12 and 0125 H ElS’ whila the

derotypes 0124 : B17 Failed to detection.

SINGH and RANGAIIATHAN (1974) examined 285 samplra ni
milk and milk products compriasing 50, 30, 78, 27, 10, 5, 10,
5, 15 and 25 gamples ench of cow raw wilk, now pastenrized
milk, bulffaleo raw milk, bullfalo praterurized milic, raw
aveam, pasgsbeurized cream, aaliced botter, unoalied hutfer,
Cheddar and Frocesged cheenssa and loce-creoam reopectively,
They found that in all a2 ftotal nl over 1200 colifTorm
tolonies were igolabted only 167 lanlates repregenting one
from erach samples of milk and milk products were found to
give positive remctiong 4o the TWMVIC, RBRIJEMAY and otheor
tests and such igolates were baxonomicenlly identiTied as
gtrains of B, coli. AY]L fhe 1A7 inolates of B, coli wepe
calegorised in 4 groupsa pn Lhe baaism of hioschemiernl testa

and motillity as 113 isolates ware B, enli T (Grade I},



34 were B. coli I (Grade ITY, @ were B anli TT (Grade A
and 11 were B. coli IIT (Grade IV). Aleon they Tound oot of
147 B, coli- 1 hiotype aultorea, 49 worn gerologically pnoid-
tive for enteropathogenic B. coli (BBC) groups and hence

conglidered imporiant Trom the publia healbh point of v1aow.

DOMETT (1975) eonllected 100 coliform 1aolates from
cheene and Tfound that they belongmed &o FBacherichia, Entero-

bacter and Klebaielln.

MOUSTAFA, et al. (1975) examlned 64 market milk nampl en
collected from street vendors and ghops in Asgiut oity ang

found that 22% contained B. coli.

BACK (1975) atated that hhe ehlerotnxigenic B. coli ara
known to produce diarrheal disesse in human hy eolonizing
the anterior region of the small intestine and there produe-
ing a heat-labile (LT) and/or a heal-atnble (5T) onterpotoxine

that induces Filuid secretion.

IKONCMOV, et gl. (1976) exesmined 109 samples of White
plckled chsese and found that no colliforms vere detected in
92, 1% of the samples, whils the remaining samples conbtalned

10 - 100 coliform organisna/gm.

MEHLMAN, et al. (1976) cabtimated that an "Infectiousg
8 9
dode™ of 10 to 10 viable cellsg (B. coll) muat be congumed

in a contaminated Tonod products to cause  illneadqa.

NIBLSEN (1976) atatad that onlbraaksa of gaatroenteritla

cansed by coliform bacteria are rava,
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COLL INS~THOMPSON, ot al. (1977) found in a survey of

Canadian cheese that 13.6% of acmimoft and 18. 17 of molt
cheenss contained more than 1600 coliforma/gm. Alno, the
numberas ofl faecal coliforms exceeded 1600/gm. in 0.8% of
gsemisoft and 2.1% ol soft changes, Although this dose not
hecessarily indiceate a level of contaminstion capable of
cauaing illness 1§ BEC weroe pragent, it indicatea the
ocourrence ol unnecesaary colilorm contamination during

the manufacture ol these cheese varielbiea. They alaop
concluded thal the disesge-cunaing potential of largas
numbers of B. coli in dairy products ghould not he ignored,
Finally they reported thae propossd astandards per gram as
follows: Totml coliforma m = 500, M = 1500, fecal coliforms
m = 100, M = 500, for cheesen made from pagteurigad milk,
but total colifprms m = 5C00, M = 50.000, fecal coliforms

m = 500, M = 1000, Tor cheeses made Trom unpasteurizesd milk.
The level of ascceptnble contamination denoted by "“m" ang
the level of organisms conaidered entirely unaceceptiahle-

danctied hy "M®,

EL-BASSIONY (1977) examinod 100 fresh Kareigh cheeae
gamples collectad from Aneiunt marketb and found that the
incidence of the enterie group E. coli wan 67%, Ie alsp
proved that Kareiah cheese had been produced and handled
under neglected hygieniec conditions,

FRANK and MARTII (1977) analyzed 106 anft snd semimo i
cheese aanples inoluding Camemhevt, Brlie, Brick, Muensaler

and Colby cheeses Tor faecal ooliforms and Aorotypes of
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EEC, and found that 57.9% were contained leas thnn 100 feenl
coliforms/gm. and 17.0% conlained sver 10,000 foenl anliformn/
£l Aldgo bLhey reporited Lhat acrobypos of BEC were notde Leoalead

in any of thena anmplaon,

FRANK , el ml. (14977) abtnlted Lhnk relatively hirch levels

of eoliform contamination would be nocesaary Lo produne

chenase likely to cause EREC food borne illness.

PAPABASSILEIOU and CILKONOKMOU. SGTAMATELOPOULOU (L
examined 50 pasteurized milik aamples and found that the
coliform count ranmed hetween 2 and 16000/ 3100ml. wibh 446
samplen contained ¢ 50/ml. Amnne eoliforma, B, cold T and
Il were the wmogat cowmon shrainea, Thev alao added that the
restults dindicated some dimprovement in the hacteriolngionl
gquallty of pasteurized milk in Athena btk point out the

nead for further improvement.

TZANBTAKES, et al. (1977) Tfound that the coli-aerosgeneg
bacteria were detected in 15,16 and 17 out of 20 Manonri, 19
Anthotyros and 20 Myzithra chesae aamples respectively. The
MIN exceeded 10/gm. 1in 2l1 15 Manouri samples, all 17
Myzilthra and in 14 of Lhe 16 Anthntyress anmplegs where the
haclaeria were debected. They slso reported that 15 oul of
58 atvatng ifanlabed were tdenbiTing ng B, coli which were
Tomnd only in Anthotyros and Mysithra ohaode. The sodiom

chiloride content were 1. 356, 1.07 and O.79% roapeckively,

MARTINEZ and TERNANDEZ (14978) examined aapmples from

1) vipened Serecna cheege and found that a high varipgtinn
2
in the coliform count which was 0.9 - 90.5 x 10/ gm. in 10
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7
gamplea and 1.3 x 10/gm. in the remaining samples,

OTTOGALLI, et al. {1979) exnmined 16 gomples of pontta
milk chenme, 19 of Mozzareila and 24 of Cresacenzn cheene
and found that the coliform eount were 10, ]g anad 10//m.
regpectivaely. They alan anslyaod Oreanenrza choeoge duringgs

procesging and ripening and reportod that the numher o

enlilorm/gm, was 10 in raw milk bk zero nalter paatenrinn--

D

tion. On the nther hand they added Hhat the number wps 10

in the cheese curd, and 10 during ripening.

PATTERSON and JACKSON (1979) found that B. coli inouba-
ted at 1 or 4'b becmne increasingly sensitive to Violet Red
Bile Agar, They explained that the ineresased senaitivity

was noat marked with exponentinl bhags cultureq.

. SUBLATH (1979) examlned 109 Beyplian moofl cheene aomples
(70 of Damiettia and 35 or Karelsh checrnes) colleabted Crom
different localities in Cairo ani Giza and found that collform
organiams were pregent in market Damietta, canned Damiettn
and Kareigh cheese in 82,86, 60 »nd 94.29% of the snmplam
roapectivaely. The mean =oliform counts (MFN) were 87,02 x

5 i 2 2 4
19 +# 81,19 x 10, 103.2% x 10O 4+ 60,03 » 10 and TA. A x 10+ 31, 65x
10 respectively. lle conld be Isolated ®, wroli From 2.86% tn
24, 29%. Serologiacal identification of irnlated B, aoli

revealed ddentification of Aaernlypes 078 H K8= B—’ORG: KGJ:

B7 Anad O127 :BB.

VARABIOFF (1979) examinad @70 yoghurt aamples callentad
from 11 factorias in Briashane mnd fonnd fhat 429 ol Lhe

gamples exceeding the recommended level of 10/ e, the % of
[ el 3 1 4
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the samples which complied with requirments for coliforms
and E. coli type I were 97 and 99 respectively, He mlaon
considered that storage life of yoghurt ahould he at least

3 weeka under refrigeration.

ALEKSIBVA (1980} examined 33 cow's milk white pickled,
65 ewa's milk white pickled cheesss, 21 and 29 samples
reapectively of eorresponding brines Tor ineidsence of
coliforma and found that the ¢oliform contenls was low, only
3 ol the 98 cheese samples showing contents of 10 - 100/gm. ,
and no coliforms were debaected in 0. 3gm. ol the remaining 9%
samplesa. He also added that the colilorms were repregented

by E. coli, E. aerogenes and Citrobachter intermediug.,

BURZYNSKA (1980) examined 17% production runs of homoge-—
nized fresh cheese samples collected from 26 dalry factoriess
and found that ™» 30% of finlished cheese samples contained
¢npliforms and B. coli at titers of 1 - 10000 million/gm. Tt
wag concluded that homogenized Tresh cheeseg present a

serious health danger, in particular childern,.

GLATZ and BRUDVIC (1980) found that three enterntoxigenic
Atraing and one non enteratoxicenic atrain of B. co0li were
grown in milk a%t an initial! pH of 6.5 to B8.5. One gtrain
produced detectable levels of heat-lahjle enterotoxin in all
culinres with an initinl pH abhove 6.5. Algo they temted 78
commerical cheege samples for the presence of B, goli and
Tfound that none of the 136 B. coli isolntes obtnrined produced
alther heal-labile or atable enterotoxin, as memaured in

satandard agsays.
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KIELWEIN (1980) examined 15) Termentad productn anmp les
and revealed that many were contaninated with enterohnocteria,
e nloo Found thnt Lha ealorobneherin were Found wmore ol ben
and ln greater numbera in Quarg then liguid producks

(cultured milk, yoghurt, kelir and, koumiag),

FPEDER (1981) examined 564 of acid curd cheoese samples
collected from 12 cheese factorles in Iowar Saxony and 1043
of curd msmples Ffrom 14 dairies and Found that no enliform
bactoria in 42,9% of the cheeaen Aamplesn. e also reported
that 16.8% had > 5 % 1O coliform bacteria/gm. =nd no enliform
bacteria in 83.1% of the curd samples, but only 1.8% had>5x]g

coliforms/gm.

LUCK and DUNKBELD (1981) examined 130 gamples of 4 - 8
waocks 0ld cheecse collected Crom 10 factories of South Africa
and found that fecal B, coli were present in 86%. They also
roported that the counta of Tocal B, coli and Lolnl ao TiTorm
ranged from<1 %o 50000/gm. , whiile 43% of the gamplea wern
centained < 100/gm. and < 1 to 36 x 1g/gm., while 40% were
contained < 1Q0/gm. , regpectively. They nlao Tound that the
correlated factor bektween total onliform and faecal coliform
was 0.75, while betwsen total coliTorm and faecal gtreplococci
wag 0. 31, Out of 540 dgolaled enterohackorincea colonian 4 67

waere B, coli.

TESONE, et al. (1981L) examined 142 checge samples and
2 2 3
found that the total coliform counta ware £10, 10 ~ 10 and
3
>1/gm. 1in 62, 63 and 17 anmples reapectively. The fecnl
2

coliform counts were ¢ 10, 100 -~ 500 and > 500/gm. in



21,
106, 21 and 15 samplen ramspeclively,

COOKE, el gl. (1982) compared a total pf 158 nrolnonien
chnrpctertiatlioc of B, ooll which woee [aolpled during rontline
product quality survelllance from 38 milk powder, 34 proteln
products, 48 butter and 35 cheesre samplen hy naing Entero-
tube, Microbact and Minjtek methodn with the Conventionsal
techniques described in Bdwards and Bwing (1972) and they
Tound that the Bnterotublia aignificantly better then elther
Microbact or Minitek when thaey copared with Edwsirdas ang

Bwing {(1972).

JOHNSTON, et ml. (1982) examined 243, 72 and 683 raw
milk samples collected from farmg in the West of Scotland
from housed day & nlght, housed at night and outdoors day
& night regpectively. They found that the % of the sampleg
from which coliforms isolated were 93.0, 83.3 and 92.0
regpectively but the % of Lhe samples from which B. coli
lsolated were 52.7, 36.1 and 37.9% reospectively. Alac thay
added that the % of tha msamples I'rom which antibiotic
registant E. coli isolated were 23.5, 16.7 and 5.4 reapec-—
bLively. At the end they concluded that the incidence of
both F. coli and entibiotic resistant E. coli in milk was
higher when the cattle were housaesd day & night than when

they were outdooras,

STORPER, ot nl. (1982) reported that alter 2 weeks
-]
storage of bovine milk aamples ot - 18 € the viability of
isolateg of B, ¢oli was reduced by 9.7% and a further reduc-

tion in viability, ranging between 5 and 20% wag recorded
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Tfollowing storage For snbthar 2 wank,

WOCD, el ol. (19A3) examined %, 5%, 5, 11 and 12 Trod
samples conaumption palberng ol U.8. studenis temporarily
living in Guadalnjara which collenked from the Supermarkat,
Cafeterdia, Streef vondors, Realbamranta nnd Houston teolan—
ranlag respectively For the inacidrhoe of bactoris) Anteropsm-
thogena In Toode Freom Wexlon and Tound Lhnk  bhe mann (MPN/
gm) for coliforma, feaal aoliforme worn 2349, 1.108, 11449,
828 and 561, 529, 940, 237, 4B7 angd 1aa respectively. Alzo
ithey reported lLhat the anterotoxigenio T were A0, 0, 100,27
and 17% respectively. Prom other hand they examined T, 8,
11, 9, 8 and 9 food sgamples which prepared in private

Mexican homes and reported that the mean count/egm. for coli

5 4 5
forms and feaecal coliforms were 3 x 10,3 10, B x 10, 2 x
5 3 4 2 4 4 3

10, 1 x 10 and 8 x 10, 1 x 10, 1 x 10, 2 x 10, 2 x 10, 5 x
and B8 x lg regpectively. Finally Lhey found that the food
obiained from Mexican Homea rhnwed generatly bigher commta
ol coliforma and Iecsl coliforma than thosae obtained from
commercial sonrces in Mexico, lonaton and the fooda in
Mexico, both From homea and oowmmercial aources, commonly
contained E. coli and oceasionally enteorofoxigenic B, cpli
but foods in ilouston were not contaminated with B, enli or

enterotoxigeniec.

BHODSKY (198B4) analyzed 250 Freahly Tormed Cheddar
cheerme aamplea (120 wmade Trom pasttenriged, 62 From raw, 130
sull-pasteurization heat treatment nnd 29 From undeanignated

trested milk) and found bthat the coliforma were defiected in

=

2
10

from



23,

61 (25.8%) and fecal coliforms con(irmad in 46 (19.59) pr
the 236 samples teated, with geometirlc mean counts/gm. of
L33 and 136 reapectivaly. e alan reported that the
incidence of coliforma warn highast in Cheddar cheeses mnde
from pasteurized wilk (29.7%) compared with the incidence

of raw milk cheene (22.0%) and cheeme made from milk which
hnd been subjected to gub-paskenrization heat-treatment
(28.2%}), bul conversely, the incidenne of Fecnl colilorma
wan lowest tn pastearizaed millh chomae (7.7, Fallowend hy
raw wilk cheese (22,0%) and highest in hest treotod mi 1k
cheese (25.6%). Also he examined 127 60 -days aged cheose
aomples and found that the c¢colilorms were deteched in 37
(31.2%) and Tecal colifovrms confirmed in 22 (18.3%) gamplea,
with geometric menan counte/gm. of 92.5 and T2 3 respectively.
Finally he concludaed that these veosults tnegested thak
producers of Cheddar cheecae ghonld had no Adfficulty in
meating the microhioclopgical abtondsrds adnpted hy fthe Health

Frotection Branch, Hesllh and Yelfare Cannda,

NELSON, et al. (1484) examined 120 raw miik anmplilen
for anumeration of enllform organions by bhree methndn
Petrilfilm VRB, VR agar srel MPN wilh Lanryl gulphate tryp-
bnee and Brilliant preen laclosrs hila brobh (18T anad BriLRY
and found thal there wose o oipnd Cieand differoece hetween
the three coliform onuvmeratinn mabiinda, Also they addaed
that the MFN method produoed higher coliform estimntea khan

either Petrifilm VRRB or VRRE ALAT.

CRIIBR, et al. (19285) aurveved bacleriologmical guality
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ol milk whiah onllecled Trom 3 amnll goak harda and fevin e
0
that coliform level was | x 10 aolony Corming unika/mt,

11. Bnbterococona otvganiamms:

OSTROLENE and HUNTER (1246) demonatrated that, Inp 37
of 651 fascal specimens examinad, entaerococeil ocoured In
equal or in greater numbers than 7. coli. Tt the remndninge
63% of the apecimens, B, acoll exceeded enberococal npumeri-
¢ally by Trom nne to five docimal dllobions, They alao
concluded that the lower number of enterococcei, sns compared
with B. coll in human and pniwal Toeces does not din dlaell
necedsarily minimize the potential sanitisry ﬂ.i.grl:i.f‘?.f.:a.n’ne of

fecal Streptococcl,

KOSTKOWSKY and DAHLBERG (1948) reportied that Str.
faecnllis waa able to grow snd auprvive in Cheddar cheese in
largo numbers for a cengidorablie Lime when the chesoe wow

ripened al 50 nr &0 F, r

SEADNAUGE (195%0) differetinlnd Shkr. faecalia Mrom Shr.
Taecium by ghowing thab lhe fovmer organism grows in o
medium conbaining 0.04% polaaniim ktellurite, wherenn srowhh

of 4the latter organiam was Inhiblibed.

HANNAY and HEWLAHD (19%1) eromined 2 Roguaforta, 5
Daninh Bluaa, 4 SLilkons and B oodheddnr cheese anmplon nned

[

found thal A aamplea contained hoaemnlytic oltreplocoreci and

X 8
thr number present varying Trom 1 = 10O to 1.7 x 10/2m. ANlao
they added thet all} heemolytilec slreplococci wore ftanlnted

from 4 varietlea of cheene goamplea divided inte 2 group:s,



Str, faecelis var, mymogonsa and Stre. Aoy,

SHARPE (1952) eramined fhe Thneon! lora of 65 heol thy
infants of ap Lo 1 month of sgze and Torad Lhab 4 he Flora
contalned atroptococel which wera mnrn roquent In bolites
Ted infantas and Lhe majority of Lhe abrentncocc] helonged

tu group In

LEININGER and McCOLESREY (195 3) aluvdied the Gntnl
coliform, B, coli and enteroconaal connts of aurTace waleor
ranging From a drainage canal Lo Lha riveprs and conacludeard
that the enterococaal comit wasr wnve velialile &hon the
coliform teat in difforenlinbtine bhofiwoen tecently poliutnd

and ralatively aclean waler supplieoo,

REINBOLD, et al. (1953) studied o celective plabinm
mediunm for the Llsvlation and ldentifiontion of enterocnncusg
group of dtreptococci which hamed up on ths ability of the
enterccocous to ubtilize andium citrale snd reduced ditetr-

azollium chloride and grow in the presence of 0.01% godium

azide.

MOORE (1955%) summarized the Tirat report ag Tollowaw
in an sutbhreak nscribed tn milw sk 2 school in MNew York
State, 78 of 127 childern sl 4 ol & hanclhiers were fEnlran
very 11l with aldonminal pain, nansten, dyvowainens, vyoamiting
and diarrhoea within 2 hra, ol drink g mehool milk whieh
obtained from mastitic cow herd sl fectad Ly non-hemolytic

Streptococcusn,

BARNES (19%6a) found that the o4, Tnecalia and Sl
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Taecium had different reduclion nnd Termentation reactions.
He reported that under appropriate conditions, Str. faccalis
reduced 2, 3, 5 - triphenyltetrazolium chloride strongly,
while Str. faecium reduced this compound weaskly or nnl at

nll,

DACK (1956) reported thal the maympioma of Streplococous
food-poiaoning tend Lo be vague nnd variable., The illneaos
waa desceribed as boelng milder thon Stoph. Tood-poisoning
but had been reported to invoelve nauvsea, somelimes vomiting,
colicky pains and diarrhea, He andded nlao Lthat incubation
periods as ghort as 2 hrsa. and as long ag 32 %o 60 hra. had

been reporied.

SOLBERG, gt gl. (1957) exawincd 11 samples of raw milk
and 29 of different varieties cheese samples collected Crom
diffarent parta of Norway sand lound fthat the Str. faercalis
wag commonly present in Norweglian checsme and a high henat
resisteance exhibited by some of the gtraing indiecated thnt
they probably originated from the raw milk and had survived
. T. 3. T. pasteurization. They could be jsolated 5 sirainsg
of Str. fasecalis nnd 3 of Str. liquefaciena Trom the milk
aamples and 18 straina ol Str. Faecallis and 2 of Ste,

liquefaciens from bthe cheaeana gomplen,

STOCKER (1958) exaAaminad 250¢ atraina ol acid-produsing
alreptococed which were isnislned From China-blue-~lactinsae
agur plateg of pasteurized milk Ior heat-renistant and found
that about 25% were destroyed Ly healing in milk ab

- [ N .
74 C for 40 smec., but abeout 72% ol theae slraing anrvived
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heating at 72°C foxr 40 anc, Alno he added Lhnt many
straing survived a temperature of 74 °C with a holding -

time of 38,5 aec., bul very I'ow enlls aaevived 77'0. (932

the other hand he reported Ehat the optimm growth
temperature ol 80% of the stralna wan 42 °G and many
coagulataed milk in 24 hr. at this temperature., FinAally

he ldentified the strains an Stve. Tmeciom (80%) nAnd thaene
organisms were numerous in raw milic supplies sand albthouszh
90% of them were killed by H.T.8.7. pasteurizestiion al

72 %, many aurvived in pasteurizad milk, dried milk, choage

and plher milk products.

KERELUK and GUNDERSON (1959 b) atudied the effect of
lower temperature (~6 F) storase on Lhe graowth of Str.,
faecalis and Str. faecalis var Itquefnniens and found |hat
the enterococel remained relatively constant and Gtr. facenlig
var ligquefsaciens was more vesistant Lo the lower tompershore

gtorage than Slr. faecalis and E. coli.

BARTLEY and SLANETZ (1960) found Lhat the type of
gtreptococai present in fameces ol humen beings and animals
indicated that it might be possible, in certain ingtances,
to distinguisb between human and snimal faccal contamina-
tion, while typical Str. faecalis may not always he the
bpredominant %ype of atreptocecens in human Taeces.' It wna
not found in the Tasces of most domestic animala, thus its
pPreaence in weler would indicatbe enntamination of human

origin.
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RAJ, et al. (1960) gtatod that a high recoverisa of
enlerococel as compared fto the low numbara of coliforma
obtalned from the sanme aamples of frosan sen foods are

indirect evidence that the enterscoaci ars hatter

indicators of contaminatlion in such Toods.

HABHIMOTO (1961) studied the characteristics and
incidence of enterococeil in milk and milk producta, maeal
and faeces and found thet the enterccoccl were bPredomlinated
in heat-treated mllk products. Str. Faecnlls wag comnonly
Tound in raw wmilk but Str. Taesciom wasg predominated in
heat ~treated foode. Alao he reporied thal the straine
found in dried milk were divided into 7 anbh-ftypes on the
basis of carbohydrate Fermentetlon and the enterococci
had a higher longevity than coliform bacterina and survived

for 19 - 17 menths in dried milk held at room temperature.

DEIBBEL and SILLIKER (1962) reported that a tetal of
23 enterococcus sirains were Tod to two and sometimes
three human volunteers in sn effort to elleit food-poironing
aymptoms, Each culture was conaumsd afTter it wag grown in
whole sterlle milk or on Lhe surlface ol commerelially aterile
ham alices. BSix strains of 8tr. faecalls var. liguefaciens
were congumed after complete liquefaction of gelatin. In
addition, straina of Str,faecnlis were nonsumad aller having
been prown 1n media which altered the onergy motaboliasm e, g
arginine, gluconate, walate and pyruvate, They found that
in no ilnatence were any of the above conditlions of growth

conducive to the produckion of TFood-poisoning symptoms in
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volinteers, Moreover, no ovidence was Cound to Indionte
that either the age of the culture or tho diarvuption of
the cell wan n Tactor in the production nr rnlnanﬂ nf n
toxic principle. It would appear that until the envire-—
mental conditions (if any) for Tood-polsoning were defined
the evidence obteined suggeates that the association of

enterococol and Tfood-poisoning was questionable.

SARASWAT, ek al. (1962) atated that the Citrate Azide
medium which modified by Inereasing the azide concantration
have a high selectivity Tor entarccocni and Cound that 408
colonial imolates from plates of raw mlilkx, cheese and

butter could be identified am enterococcil,

BALDOVIN-AGAPI, et al. (1963) found thet 77.7% of
cheeses mamples contmined 8tr. faecclum and 9. 9% contained
Str. durana, while Sir.farcalis wha not present 1In any of

the samplea axamined,

GHONEIM (1963) examined market Damietta cheessge
gampleas and found that Str.faecnlis wan found dn 4% of the

aamplen.

SARASWAT (1963) reported the frequent occurencs of
enterococci in young cheesa. He nlso observed that there
were decrease in enterococcus angd total counba of young

Chedder cheese ripened at B.Jlb.

HASHIMOTO, et al. (1964) fdentified 601 entercoocenl

straine isolated from dried and Frrteurized milk aamplaos
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ag 533 Bir. faecium, 21 Str.faeccnlia, 10 Str.faecalis

var. liquefaciena, 3 Str.durans and 34 remained uniden-
tifled. Of the %77 straina JTasolated Trom dried milk,

92. 3% were Str.famecium. They alsn mdded that on the

basls of 6 fermentation resctions the Sir.frmeclum were
divided into 9 types of which thoss fermenting sucrosa,
glycarcl, mannitol and arabinose and not Termenting BOr-—
bitol and raffinose were the most frequent in dried mwmilk
sampleas. Finally they reported that no typical Str.frecium

strein wasm deolated from the pasteurized milk aamples,

WHITTENBURY (1965) atated fthat the establiphed tests
for differentintion hetween Str.faecnlls anad Str. fraescinm
are reduoing activity and potmssium tellurite tolerance

only.

CLARK and REINBOLD (1966) exmamined 41 commerical
Cheddar cheese pamples obtained from 10 Towa cheege manufa-
cturing plants =2nd4 could he isolated, characterized ang
1dentified 1.117 wmicroorganisms. A totml of 578 1isolatesn
(51.7%) of the microflora, were enterococeci, of which 159
(27%) were identified ms Str.feecaldis, 59 (10%) ns Str.
fascalls var.liquefaciena and 15 (3%) am Str.faecalis var.
ZyMogened. Computed numbers of enterccocei. ranged from
54 x lg/gm to 49 x 1g/gm. In sample having an Agar plate
count of 49 x lg/gm. Also they found that the cheesa
samples contalning fhe hlghest agnr plete count 100x10/egm. ,

5
had a computed enterococcus count of 210 x 10/gm, ©On the
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other hand they reveanled thal the enterococci decreasond
5
from an average computed count of 36 x 10/gm. in the
5
seven-days-old samples fto 10 x 10/gm. 1n the 3 months-

old samples.

JICINSKA and PRESEK (1967) examined monthly samples
"which were taken in a drying plant of (1) raw milk from
tankers, (11) pasteurized milx (85 °c, 25 gac. ) from astorage
tanks (5 - 7°%¢), (1ii) milk pasteurlized m second time

(95 ¢, 15 gec.) immedistely before drying, snd (iv) dried
milk for incidence of enterococai and found that the
content of enterococel (~75%) Str.frnecslis, with Str.
liquefeciens, atypical Str. faecalis and 8tr. lactia~-like
organiema} in (i) rose steadily from -~ 10000/ml. in Jan.

to 50000/ml. in Aug. In (11) the counts were mex. , ~50/ml,
in April-Aug. Samples were token directly from the paste-
urizer had counts of 0 - 88/ml. but in (1i1) no enterococci
were detected. In (lv) counta ranged from 100 to 00/ ml,
reconstituted milk, with no aesasonnl trand. Finally they
reported that the daily examination showed highent valueg

to occur bafore the weekly cleaning of the drier.

HASHIMOTQ (1968) examined dAried milk aamples collected
from 6 dairy plants for incidence, number and fermentative
types of enterncocci in 3 aerles of axparimants and TounAd
that the counts of enterococcl were < 1000/gm. in 308 of
373 samples testaed and the fermentative types varied in
the 3 serises, but the most comnonly encountered was s gub-

tyre of Streptococcus fascalia which fermented sucrose,
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mannitol, arabinosn and {weakly) gElyoneral, Finally he
concluded that the hacteriological quality of dairy produg-
cta in Japan hanm not chanmged during the rariod hotwaan
the first series of axpt. In May 1962 ang the third in

May 19&6.

BRAG and KAMPE (1969) examined 53 samples of Freanch
camembert, 15 Daniah and 16 Swedlsh chaeses, all purchased
in Sweden, for incidance or Str.faecalls, They Cound thaet
Str.faecalis counts wera < 100.000/gm. in 37.3%, 40% and

68,8% of cheegas samples respectively.

DUCHENNE, et al. (1969) isolated 20 straina of entero-
cocod, 12 out of 25 Treah angd B out of 10 agealdea cheene
samplea, They could ba identified the isolated atraing
as Str.faecalig (60%), Str.laecalis var, liguefaciens (20%)
and Str,faecium (20%), but Str.faecalin var.haemolyticum

and var. zymogenes could not he detected.

INSALATA, et al. (1969) examined 3.719 industrially
processed food samples Tor the ineidence of faecal Strepto-
coccl and found that 10. 6% of the samples were containead
enterococcl. Only 4.8% of the samples contained both
snterococci mand coliforms. AlAo they reported that the
regults of these work indlcated that the valne of rntero-
aoccl na indicators of fecal contaminatlion may depend to
a large degree on the t¥ype of product and/or process being
examined but enterococedl mAay gerve aa useful indicators of

the sanitary history of a product mnd of the industrial
Procesa involved.
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JANOSSY (1969) examined 445 milk and milk products
samplea and found that 186 (41.7%) sawmples ware cnntainend
Str.faecalis. Also he reported that the incildence of such
organiamg in processed cheese aamples was 32%, while in

the hard and semi-hard ocohaeaese was 43, 3%,

KALINA (1970) proposed that the Str.frmecalis and Str.
faeclum be tranaferred to the genug Bnterocoacus of
Thiercelin and Jouhoud. Howaver, this propoanl was no}
generally accepted, and the genus EBnteroconcrcua waa not
recognized in Bergey's Manusl of Determinative Bacterio-

logy, B th adition.

PACKLAM (1971) examined 262 atrainsg of group D Strep-
tocoeci which were lsolated from human gources. 142 laolates
from blood cultures werae included, 96 of theae were Hubmitted
es isolates from clinical cases of subacute bacterial andoc-
arditis and found that 98 Str.faecalis, 29 Str.faecalis var.
zymogenes, 44 Str.faecanlism var. liquefaciena, 27 3tr, faecium,
13 Str.durans, 44 Str.bovis and 7 unapeciated Str.bovias-

llke group D 1aolates were i1dentifisd.

ABO-BLNAGA (1972) stated the effect of modium chloride
(about 7%) on the growth of enterococel in raw milk which
initially ocontain lg enterococci and found that 126 gtrains
ware lsolated from 30 raw mllk after 2 dnys of storege

comprised 58 enterococci.

KUMAWAT, ot al. {1972) examined 220 mllk samples
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collected from Rural collectlon centres {121) and City
markets (99) and found that enterccocci count was 1000/ m.
in 10 of 121 and 2% of 99 milk anmplaong. Theoay conasidered
thnt the entercancous count mives indication of the hyglene
conditions during productinon and gond quality milk ahould

not contain 1000 enterococct/ml.

KALINA, et al. (1973) determined counts of enthrncocci
at the Ostankino dadry on 15 occasions during Peh-June on
(1) raw milk, (13) pasteurized, (1il) bottled milk during
production and (1v) bottled milk after 24 hrs. at room
temperatura. They Tound that the enterscocat eounty in
raw milk was 13, while In pasteurized milk, antarncencel
counts remained at the 10/ml. until April (except Tor 2
gamples in March with lg/ml.), then dnoreased to lg/ml.
Botiling caused no incresae in the entarncocci. After
storage of bottled milk, enterpconal ecounts inoreased 10 -
10C fold., Of the 618 strainag of Str.faecnlis ianlated, 400,
10, 56 and 152 were in raw milk, pasteurized milk, bottled
milk during production and bottled milk alter 24 hro. nt
room temperature reapectively. [t In considered that Sti.
Taecalis could serve together with E.ecli ag an indicatnr

of pasteurized efficlency.

FREKOPPOVA and PREKOFPP (197131) cowld be implated Str.
Tfaecalls from Tommp and Bryndza cheess ag well as From 1ta

whey.

BROOKS {(1974) examined 12 paasteurlzed and 20 raw milk



samples and found that tha entarnencel nlone were detbeantnd
in 4 of 12 past. wmilk, while In mll 20 vaw milk aamplea,
He alan examined 111 samples of Queenanland chaddnr cheonn
and reported that the enteracncni wnn preasant fn AR
samplesg. The authnr coneluded thnat entarococel and K. coli
were considered to be moare indiestive of direct faecal
contamination than collform and recomended the unese of
enteroanccl as indlecator for detection of faeccal contami-

nation of cheese.

EFTHYMIOU, et al. (1974) stndied the gonaitiivity of
an Enterococcus Selective Differentini Modium (ES1) in
compardeon with other media and found that the (F3D)
Anpported the fagtest rate of growlih and the maximum =1ize
of colonies, counts on this mediuom were in most cases
rossible within 17 hrs. of Incubation, whereas the other
media required 24 to 48 hra. They also added that the
rtility of ESD for rapid, presumptive identification of
enterococci was confilirmed by merological mnd biochemicml

testing of 2,3,5- Triphenyltetrazoliumehloride differen-

tinted cnlonies isolated from 18 cheese samples.

MOUSTAFA, et al. (1975) exmnined 64 aamples of market
collected from sireet vendors nnd shops In Asslut city mnd

found that 8% contalned str. faecnlia,

MALESZEWSKI, et al. (1976) examined 959 samples of
Twarog cheese and found that the haemolytic streptococcoi

were found only in 7.3% of the low-fak Frcoctory cheoses.
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AHMED (1877) examined 100 samples of differsant typesa
of cheese (Damietta, 50, Kaveish, 25 and Hard chearma, 29)
collected Trom the loeal Assiut city markets and found
that the average counts of enterococot in different
cheess mamplea were 30.94 x 10, 126.04 x 10 and 377. 16x10
respectively. He aleo reported that the incidence % of

Str. feecalis wes found to bhe 22, 14 angd 12 reppectively.

BRUM, et al. (1977) examined 30 commercial raw milk
aamples from Sante Marin aftaer Tehoratory pastevrization
and found that 6.66% of the aampilaes were showed Gram-—
positive colonies of thermoduric Streptocncai. They nlno
ldentified the 2 isolates aa Str.faecalis by testm inel-

uding incubation on TTC mgar.

EL-BASSIONY (1977) exemlned 100 fresh Kareish cheose
gamples collected from Assiut markets and found that the
incidence of some pathogenic micro-organiems regarding
the Str.faecalias wan 52%. He also rroved that Karelish
cheese had been produced and handled undoer neglectead

hyglanliec vonditions.

PAPABASSTLEIOU and OTKONOMOU-3TAMATELOTOULOU (1 977
axamined 50 samplea of pasteurized milk and found that
26 samples contnined Str.faecalls at 1 - 1000/ml, , and
he conecluded that contamination with human fagces heing
suspected In some of these cngsen. "The vesultse indloated
some Improvement in the bacteriological quality of paste -
urized milk in Athens hut point out the need for further

improvement,
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AHMED and EL-BASSIONY (197A) axnamined 100 milk, mort
cheess, procesmaed cheese, table butter andg Youghurt asnmples
(20 of sach)} and Tound that the average counta of enteroco-
cccus on ESD medin were 64 x lg, 20,6 » 10, 18.9 x 10,

24.8 x lg and 79.4 x lg respectively, They alao reported
the incidence percentage of Str, faecalis which were 60,75,
55,100 and 25% ogut of 60, 75, 60, 100 and 5% positive

samples % on ESD medium regpactively,

CARRASCO, et al. (1978) examined 20 atreaing of
Streptococcous which were isvlated Trom raw milk gampleg
obtained from dairies in the danta Fé provinee of Armentina.,
Crn the basis of bhiochemicnl testa thay were fdentified nn
Str.frecalias (4), Str.fnecnlis sultap. liquafaciens (73),
Str.frecalln subep. zymogenes (1), SLr.Caccium (6) angd Otr,
Teecium gubsp. durans (%), one 1solate wna not fdentified.
They added also that the Str. Taeenlis subap. Mlquefaciens
was consldered n possibleae aubatitute for lmctio gtrepto-

coccl In cheese startaers.

DAMDINSUREN and GRURY (1978) axeamined n Mongonlian
cheage made by congulating milk with 5 - 10% yoshnrt
(Tarag) at 80 - S0 Cy, without rennet or aalt, They cauld
isolate 50 Streptoaenconl coloniea, hut 15 of these
colonies were selectad for species differentiation teats,
They found that all 15 coloniesa gave positive reaulta 4in
Sherman'g tests for identification of enterococci. O0OFf 15
atrains only 2 strains appeared to be Str.faecalis but the

remaining 13 strains appeared to he Ftr. faecium subap., durans.
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MOSSET, et al. (1978) eatab)ished thnt Streptococai
of' Lancefield's Aroup I eanae pyslemic disense in man.
Tha evidence that they can nlsao canae Tabrlle gastroen-
teritis 1e only circumastantinl. They also steted that
however, there is no douht that profilie growth of group
D Streptococel in foods may lead to the Formation of
clinically signifionnt levels of pressor amines. They
added alaec that group D Slreptococel have a funckion o8
Indicator and index erganlema-cabegories that shonld ha

clearly distinguished.

ALBKSIEVA (1979) concluded that the aenterococol are
more suitable than BE.coll asn hygiens indicators for yoghurt,
and the examinmtion of yoghurt for coliforms should bhe

carried out within 24 hrs. of production.,

ALRKSIEVA (1979) examined 92 gamples of ewe's milk
commercial Kachkavol cheese and found that the enteroconcoit
counts ranged from < 100 to 1.9 millionen/gm. in 29. 3% i
the samples, but 33.7% of the samples contained > 100. 000/
gm. He aleo reported that 67.1% of the 137 enterocoecei
strainas lsolated were identified =aa Str.faecium subap.

durans and 32.8% woere Str.famecium.

FACKLAM, et al. (1979) examined a total of 155 straing
of B-hemolytic mstreptoconceil serologically hy conventional
techniques (Lancefield extraction and copillary precipitin

testing) and by Latex agglutination (LA) and found that

the agreement between them was 97% when the inatruections
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of the manulacture for the LA technigque were followad,
but this agreement was 99% when modifind antoclave
extracts were used am antigens in the LA procsdure.

Also they tested a totml of 82 straina of non-B-hemol-
ytic streptecocel by the three procadnres and found that
the agreement between conventional techniques snd bhoth
LA procedures was 76%. Oof 13 straina of Str.bovin, 10
did not reamct with the LA group D raageont bul were Aero-

group D by conventional techniques.

GORNER, et al. (1979) considered that the enterococcl
that wers present in all product samples in conaijderable
nunbers end were completely destroyed by the heat treat-
ment could be employed asm a criterion of the level of

ganitation in the manufacture of thermaired producta.

OTTOGALLI, et al. (1979) examined 16 samplea of goat'e
milk cheaepe, 19 of Mozzaralla ond 24 of Crescenza chesns

4
and found that the enterococci counts were 10, 10 and

1g/gm. respectively. They shalyssd Crescenza cheean

during processing and ripening and found that the numbar

of enterococci was 13 in raw milk but 10 after pasteurizatinn
and 13 in the cheese curd and 10 during ripening. They

also conecluded that the momt frecal atreptococci in the

rew milk were destroyed dnring raateurization but recont-

amination straina which were roslmstant to heat treatment

persist a part of the final chease microflora.

SHELAIH (1979) examined 105 Bgyptian soft cheese nemplesn
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{70 of Damletta and 3% of Karelsh cheesme) collected from
different localities in Crliro snd Gisma and found that thae
mean total enterococcl eounta/gm. of market Damiettn, canned
Damietta and Karelsh cheese were 132.53 x 10 + 74.59 x 10,
45.79 x 13 + 12.89 x lg and 212 x ]g 4+ 65.9 x 13 respect-.
ively. He alaso reported that Str.faecalis proved to be the
moest prevaelent type of enterococcl found In examined aamples

of cheese, ae 1t could be detected in B9.5% of the aamplesn.

USAJEWICZ and WYSZKOWSKA-ZARORNIAK (1979) sxamined 14
Solan cheese sasmples which were ohtaiﬁed from 3 polish dairy
factories and 4 preduction batchea and atated that the high
incidence of contaminant microflorm especially of enteroc-—
oaci is attributed to poor production hygziene and enteroa-
oaai ere conasidered better hygieniec indicators in Sclan

cheege than coliform titers premcribaed for thias purposs.

ALEKSIEVA (1980) examined 33 cow's milk white pickled
cheenss, 65 ewe's milk white pickled cheese, 21 and 29
respectively of corresponding brineas asmples for the inei-
dence of enterococoi and found that 30. 3% of cow's milk
white pickled (CMWP) and 18.5% of ewe's milk white pilckled
{ EMWP) chease samples contained no enterccocci in 0.01 gm.,
but in 12.1% of CMWP and 17% of EMWP the 1ncidence of
anterococol was 100,000 - 500.000/gm. He alro added that
theres was no relationmhip hetween the incidence of entero-
acocol and salt content, titratable mcidity or pH of CMWP

or EMWP, and no differences in levels of contamlnation
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wore found belween CMWP and BMWP brineg, He reported that
the microflora of cheese and brines conmfsted pradominantly

(91. 3%) of Str.faeclum and Str.faecium Aaubap. duranag.

BATISH, et al. (1980) consaidered that the Prasence of
enterooocci in milk and milx products as indicaters onf
faecal pollution, apoilage organiams and Tood poigoning

agentea.

BISSONNETTE, et al. (1980) examined 105 thermonuoleane-
positive (TNase-poslitive) cheema aamples comprlaing 13 types
and found that 9 (8. 6%) contained microorganisms other than
staphylococci aa the major contaminsnts in which 6 samples
contalned Bacillua gpp.comprising three species and 3
contained mainly enterococci (Str.feecalis) which were
proven t¢ be TNams producers. They aleo added that unlike
staphylococcal TNase, a greater part of non staphylococcal
TNase remaine in the chesesms homogenate after extraction of

the enzyme at pH 3.8 instemd of pH 4.5.

DAVE, et gl. (1980) examined 2 batches of cheeane
samples and recorded that the enterococeci increaged initl-
ally during ripening and recorded a maximum valuea of 880000
rng 530000/gm. reaspectively, in the 2nd month, then decreased
again during the next % months. 44 isolatea were identified
as 29 8Str.faecium, 8 Str.boviae, 2 each of Str. ligquefaciens,

faecalia and faecium subap.durans and 1 3tr. equinug,

KIELWEIN (1980) examined 151 faermented milk productsa
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samplea and revealed that many wera contaminated with ente-
rocoaci and the average counta of enteroecoccei in kefir nnd
cultured milk were higher than those of enterobacteria but
no as high ag the enterococei counts cemmonly found in

ripened cheesa.

PARK, ot aml. (1980) surveyed a total of 1204 cultures
compriasing 16 genera for production of THase in milk and
Tound that cultures other than staphylococcua aapable of
TNase production were ressiricted to two genera (8trepbo-
coccus and Bacilluag). 19% of 338 group I} streptococei
comprising 4 species (85% of which were Str.faecalia) andgd
17% of 60 streptococci belonging to other Froups produced
TNase. They also added that the amount ol TNase produced
by streptococei was aignificantly lower than that produced
by coagulase-poaitive staphylocoeccl and the pH profile of
the streptococci TNase was similar to that of the astaph-
Ylococecal TNase. Finally they reported that the nuclepge
produced by sireptocoaci was less heat stable than the
nucleaga produced by coagulase-poplitive ataphylococal, nnd
50% of the actilvity of the gatreptoonccal nucleaae wan

destroyed in 40 - 60 min. at 100 %.

LITOPOQULOU-TZANETAKE, et ai, (1981) examined 60 gamplea
of treditional Greek yoghurt Irom retall outleta in Theasa—
loniki and found that the enteric hactarina (Str.duransa,

Str. frecalis and Str, fascium) were preagent in 30% of +the
samplea. They reported aleso that thes counts of Str. faecalig

and faecium ifnooulated into ewe's mill fMeacranaed only
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Blightly during 6 daya storage nfter mak ing the milk into

yoghurt (pH 4.0).

RAMOS, at al. (1981) examined 4 hatoches of cheege made
by experimentely procedure with pasteurized gheep's milk an
well as one control manufactured from raw milk and Tound
that the enterococcl remchnd 6.9 x ]g call/gm, after 4
monthsa of ripening in the control Euﬁ in experimental
cheenea comprised hetween 10 - 16 cell/em. at 1he 4th
month of ripening. They concluded that these hactaria

were not completely killed durilng pasteurization,

SEDOVA, et al., (19A1) atudlied the enteropathogenicity
of the enterococci having proteolytic charncteristic (Ste.
faecalls var, liquefacliena and Str.frecalis var.symogenes)
experimentaly on isolated loops of the amall intestine of
the rat and rabbit end found Lthal Lhese atraolng poggeamed
enteropathogenic propartiss but the degree of the pathogan-

lclty varied hetwesen the strains.

BATISH, et al. (1982) screened 510 imolateas of enter—
vecocel recovered from milk and milk products for deoxyribo-
nuclease (DNase) production and found that of the 166
(32.5%) DName-poaitive cultures, 29 (5.7%) produced TNage
that resisted boiling for 15 min. Adao they reported that
although the incidence of thermolahbile DNage-poaitive
enterococel was 50.5% in Cheddar cheese, the majority of
TNage-producing enterococei was recoverad from dried milks

and infent foods. On the other hand, they added that on the
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basis of biochemical, physiolugical and aerologlicenl teatsa,
21l DNase-producing enterococci ware characterized as Str.
Tasealls var.fascalls (21), Str. faercalia var.symogenes (9),
Str.fancalis var.liquefaclena(90), Str.fascium (23} and Str.
durans (16) and the predominant TNase-positive typea wes
Str. faecalls var.fascalis followed hy Str.faccrlis var.
zymogenes. Finaelly they reported that 6 straine of enter-
ococcl were found to be toxigenic when tested in ligated

rabbit ileal loopa, infent mice and rabbit akin.

BRAG (19B2) studied the definitions of the entercencedl
and Taecnl atreptocveci, ncourrence of and sources afT
contamination, methods and wedia for culture and 1anlation
of enterococeld, and the role of enterococei in food polison—
ing and found that of 2000 amamples of various foodms, 98
contained enterscocci at counts j} lg/gm., 13 had counts
axcaeading 1g/gm. {the 1imit of acceptabilility). 7 were
therefore considered unfit for human consumption solely

on the bamia of the enterococcus countsa.

MALIK (1982) examined 200 strains of enteroccocal isnl-
ated from variong food products and found that Str.zymogenes,
faecium, famecali=z, durans and Str.liquefaciens were identi-
fied mne 74, 48, 44, 18 and 16 atralng respectively. Alaso
he added that 33, 20 and 7 asamples positive of milk and
dairy producta, prepared fooda and Infants foods showed the

highest contamination rates of enterococcal contamination.

MUCCHETTI, at al. (1982) exmmlned a total of 54 samples
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ol 20 Itmlian oheazes and found that the enterocoecl ranged
from 10 to 170 x 10 ofu/egm. 31 atrains were igolated ang
identified sm 18 Str.faecalls, 8 8tr.Tarclum and 5 SBtr.

fescalia aubsp. liquefaciens.

PETERZ (1982) isolated 47 strains of enterococeci from
‘foode (Str.faecalis and Str.faecium) and & Laboratory strainsg
were used In a study on conflirmation methods auch as growth
at 10 and 4% °C, survival for 30 minute at 60 °q, growth atk
a Nacl conc. of 6.5%, and fermentation characteristics and
Tfound that 96% of the strains studled wera positive in the
heat tolerance test, and 100% in the Wacl tegst. Alao he
raported that a confirmatory procedure involving the catalasge
test, Gram stalning and growth in the Preaence of 6.5% Nacl

was recommended.

FARROW, et al. (1983) atated that the Str.faecalis ang
Str.faecium are qulite dlatinct from the majordty of the
#pecies in the genus Streptococcus according to the recent

nucleale ameid studies.

SUAREZ, et gl. (1983) identified 820 bhacteriml atreing
whioh were imolated from 3 batches of Mahon cheese from
Menorca and found that the enterococcl consisted of 166
straina of Str.feecium subap.durana, 107 of Str.fascalis,

B84 of Str.faecalie asubap. liquefaclens and 18 of Str. faecium

APPELBAUM, et al. (1984) used the Rapid Strept syatem
{API ayatem S.A., Montalieu-Vercieu, France)} without addi-

tional tests, in the identification of 209 astreptococcus
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strains included 36 group D and found that this system
correctly ldentified to apecies level 100% of tha group
D straine. Alseo they added that the method preovided

exrellent identificatlon rates of groups A, B and D.

APPELBAUM, et al. (1984) used 2 commercial metheods,
thae API 20 8 asystem and the Gram-porpltive Identifleontion
Card without additlonal testes for the identification of
241 gtreptococcus gtrains ilncluded 36 group D strains
and found thet the API correctly identified to aspecles
level 86.1% of group D strains, but GPI correctly ident-
ified 97.2% of group D strains. On the other hand they
added that API correotly identified 41.9% of the strains
to apecies, with 41.1% good likelihood but low selectiwity,
15.8% dincorrect, and 1.2% not d1dentified, hut GPT correc-
t1y ddentified to species level H6.0% of the atraina, with
8.7% correct preliminary identificetion, 20.8% ingorreat,
and 4.6% not ldentified.Finally thoy reported that APT
provided excellent identification of group A, B and Str.
fasaalls strains, but GPI provided accurately identific-

ation of group A, B and D sirains.

BECKER, gt al. (1984) surveyed strains of smevernrl
genara of bacteriae for production of TNase and found thpt
103 isolates of D-streptococci Failed to produce the

enzyme.

SCHLEIFER and BALZ (1984) stated that the results of
deoxyribonuclele acid-deoxyribonuclele acid and deoxyrib-

onucleic acid-ribtosomal ribonuclelc acid hybridization
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studies demonstrated that the Str.faecaslis and Str.fascium
are distantly related to the non-enterococcal streptococecl
(Str.bovis and Str.equinua) of serologilcal group D and to
other streptococci. On the hagis of their results thay
propose that the Str.faecalis and Str.fascium be transferred
to the genus Bniterococcus (ex Thiercelin and Jouhanud) nom.
fev. an Bnterococcus faecalis (Andrewes and Horder) comb.
nov. and Bnterococcus faecium (Orla-Jensen) comb. nov., ,

regpectively.

I1I. SBtaphylococcus organisms:

HAUGE (1951) reported that 12 out of 31 persons who
had eaten a meal of mashed potatoes, sausaged and beer,
developed typicel aymptoms of staphylococcal food poliaon~
ing. He analysed the foods consumed and found that a
large numberas of o< —and B—toxin-producing staphylococei
together wilth group B streptococcl irn the mashed potatoes.
On the other hand he added that the unpagteurized milk
which obtained from 2 cows had heen added to the potatoes
durlng mashing and the mash had been stored for 6.5 hr.
under conditions favourable for bacterial growth before
it was served. A clinical and hacterinl examination of the
2 cowd whomse milk had been used revenled that one was
sheddingec-and B-toxin-producing staphylococci from one
guarter and finally he concluded that the milk from thase

cows wag the source of the infection.

CECCARBLLT and FRANCIA (1952) examined composite milk
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gamples which were collected from 2382 cows and found that

only 2 were positive for enterotoxie staphyloconal.

WARING (1952) reported an outhreak of 285 children at
6 gchools in the OxTord area nnd found that the cause of
the outbreak was traced to school milk which had been
adequately pasteurized by the LT.3.T process and conﬁaﬁned

staphylococcal enterotoxin type of food-poisoning.

CHARLES (195%23) reported that the milk and milk products
were the vehlicles of Infection din 13 out of 310 outbreaks
(including femily outbreaka) of food polaoning and added
that the astmphylococecl was reaponsible for 5 of these
putbreaks. Also he added that a geries of B cutbreaks of
staphylococcal food poisgsoning in schools in various partas
of the country, in which the wvehicle of infection proved
to be gpraydried skim-mlilk supplied by onse particnlar
firm, sand the Staph.aureus wasg isolated from batches of
apray-dried milk., Finelly he added that the toxin wana

formed in the milk before apray-dryving.

PTAYLOR (1954) reported that 3 closely-spaced cubthreaks
of vomiting and diarrhoea which occurred at a hospital and
involved 45, 29 and 23 cagea respectively among both pati-
entga and steff. He added also that the infection appeared
to be the milk which was produced at the hoapital farm angd
wae congumed Iraw. Althoush a good atandard of hygiene was
found on the farm, 2 of the dairy men yielded comgulase-

positive Staph.aureus,
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THATCHER, et al. (1956) found that 45% of examined
raw milk cheesge samples and 13% of pantaurized milk chnrana
contained coagulase-positive Htaph. avreua. Algso thay
reported that cheese made in Canada sometimes contained
large number of toxigenic Staphylococei. On the other hangd
they coneluded that the presence of large numbers of Staphy-
loceocei in cheese must be due to elther gEroas contamination

or to incidental contamination, Teollownd by growth either

in the milk or cheese or in both.

LEGLER, et al. (1957) reported an outbreak of ataphy-
lococeal food-poisoning involved 64 Peraons due to consum-—
rtion of Camembert cheese. The caugative organisms (Staph.
sureus) was found in large number in cheese gamplea and in

the stoole of some patients.

SMITH (1957) stated that large numbers of Staphylococei
in raw milk are unlikely to occur unless milk from infected
Ldder is withdrawn under hygienic conditions mand kept at%

a failrly high temperature.

LEGLBR, et al. (1958) reported an outbraeak of food-
poisoning affecting at least 46 persons and Found that all
pPersona had consumed Camembert cheessge from the game gource
and S, aureus war found in large rumbers in this cheean

samples and also in the stoola of some of the patientia.

NBUMAN, gt al, (3958) raported 22 cases of ataphyloa-—

pccal food-poisoning, L3 of which were tranamitted vin natted



cheege and 2 via milk and ocresm,

HENDRTCK S, el al. (19%9)Y praopnrked Lhnt 200 cnana af
gtaphylococesl food intoxication reasulied Trom eating
natural Amerdican Cheddar cheese that was 4 to B montha

old. Alao they added that the cherse wam made from raw
milk and coagulase-positive B-hemolytic S5.aureus of gimilar

phage type was dgolated from the cheese and the milk of

two ol eight herds supplying milk %o the cheage factory.

TAKAHASHI and JOHNS (1959) studied the fTactors affect-
ing the growth of staphylocoeci in raw milk and Cheddar
cheese and found that the milk with a relatively low stan-
dard plate count support an active growth at 32 °C¢., and
a moderate growth at 22 °C., whereas, almnat no growth
took place, even at 32 °C,, 1n milk with a high standard
rlate count. They added also that large numhers of atap-
hylococedl dn milk would be most apt to ococure when bhacter-
lolegically clean milk wag held at a fairly high tempera-

turae.

THATCHER, et al. (1959) examined 224 aanples of
Canadian cheeseg made from raw and pasteurized mllk and
found thaet staphylococel were widely distributed Tfrequently
in large numbera in cheese made from raw milk while in
cheege made from pagsteurized milk no staphylococci were

present.

WILSOWN, et al. (19%9) held ithe view that A minimum

population of 50.000 coagulage-poaitive ataphylococel/gm,
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18 required %o produce aufficiaent toxin to cause food-

roisoning.

ALLEN and STOVALL (1960) menlioned that oufbreakn of
Tfood-poisoning in Wisronsin during 1958, weres traced to
Colby-type cheenmn. They Found that ont of 48 cheege
gamples examined, 22 contalned ataphylocoececi, put of which

17 mamples contained comgulasgse-positive S.aursesus.

HAUSLER, et al. (1960) examined one or more samples
from each lot of the unused Cheddar cheese which was
reagponaible for Iowa Institutlon food-poilsoning outbresnk
and found that 87% of the cheese in storage contained
B~hemolytic coagulmse-posltive 3S.aureud. They also fouﬂd
that one strain was tested for entorotoxin production

cauged vomiting and diarrhea when fed to kittenasa.

CLARK and NELSON (1961) examined 20 raw milk samples
¢collected from Towa producers using hulk milk tanks and
found that all sampleas contained coagulage-positive stap-
hylococcl in dnitial numbers of 25 to 3.300/ml. Also thay
added that the staphylococed multiplied in naturally infe~
cted milk held at 10 °©C for 7 days bubt not in milk held at
4 °C for 7 days and the maximum ataphylococcus count

obtained being 360.000/ml,

MICKELSEN, et al. (1961) analyzed 125 gamples of cheese,
representing 20 varieties for the presence of staphyloeocci
and found that 76% of the samplaes contained staphylococei,

70.4% contained S.aureus and 7.2% contnined potentially
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pathogzenie coagnlage-poyl tiva J.aureus, They mlao addeq
that the ratio of S. aureun contamination waz not the game
Tor all varieties and & relationnhip exiata hetweon the

I'regence opf coliform organismsa and 5. aureua in cheena,

SHARPE, et al. (1962) comparad the Baird-Parker mediuam
with other medin Tfor the igolation ot staphyloeconecci from
raw milk and cheese and Tound that on Mannitol Salt Agar
enly 49.9% of the total numher or colonies from all sampleg
were coagulase-positivae and on Phenolphthalein Phosphate
Agar 54.9% ot Phosrhatage positive coloniea were coagulage-~
pogitive but with Baird-Parker medium B85, 2% of Presumptive

coegilage pogitive staphylococal were proved to be go gn

testing.

CHONEIM (1963) examined market Damietta cheege sampleg

and found that S. auresus warase pregent in 13.5%% of the gamples,

MICKEBLSEN, et al.(1963) examined 24 samples of commer-
cial Cottage cheese obtaineg during winter months angd 42
samples obtained during summer montha and found that the
incidence of sampleg containing stnphylococci, 5. aureus
and S.epidermidis was higzher in summer than in winter,
Also they reported that 35 (53%) aamples contained S.epid-
ermidia, while 9 (14%) samples contained 5. aurens, They
also added that no correlation hetwaen the pH and the
counts on either medium (Tg and 5-110) or between the pPH

and Percentage of coagulagse-poaitive organisms could be

determined,
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DONNBLLY, ot al. (1964) oxaminead 1.3 aamplea Trom
Feveral lots of Cheddar cheeae inoriminakbed in Ataphyloe-
ooual food-poisoning as well a8 313 snmples Purchaged
over & 3-years peripd in retiaml marketo quantitatively
for coagulase-puoaitive staphylocoeel and Found that or
the food~poigoning samplea, 11 aontained coagulane -
positive staphylocoacci In numhers that ranged from 50 to
several million/gm. O the markets gsamples, 20% coninained
coagulagse—-poaitive staphylocoanl in aoncentration ranging

from lega than 50 to0 more than 200.000/gm.

EPSOM (1964) recorded outhreaks of staphylococaeal
fovd-polsoning involving 100 ratienta, occured in Tiondon
hoapitals due to conaumption of Newzealand 2nd  grade
cheene samplse contained approximatly 200 million/gm

coagulage-positive gtaphylocoecei.

MOURSY and NASR (1964) examined 40 samples of Karelsgh

cheese and they could be isolated S.avreus from 2 (5%)

gamples.

SMITH and BATRD-PARKER (1964) found that the addition
of 50 ug of sulphemathazine/ml. of medium suppressed the

growth and swarming of proteus apecies.

CASMAN and BENNETT (1965) stated that the s8lide double-
diffugion tegt inm eapecially valuabhle for the detection of
enterotoxin in foods. Tt in technieally simple ang requiresn
very small amounts (0.02 %o 0.03 ml.,) of reagentg. The

lines of ppt.ars earlly ldentified through their conlegcence
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with the lines Formed hy reference toxing, a property
whitch is valumble in the examineation ol food extracts whiech
may produce lines of ppt.not caused by specific reaction

with antibody.

RIVAS, ef 8l. (1965) examined 524 wamplea of difforent

types of cheese and Tound that 474 agamplen contained ataph,

species of which 170 were coagulasa-poaitive.

SHARPRE, et al. (1965) examined 210 raw milk cheene
gamples and found that 9% of aamples contained 500,000

8taphylocogci/gm.

FARONE (1966) examined 261 cheess gamples and found
that 9 samples were contaminated with 3. aureus in ecounts

of 100-20.000/gm.

BROEKB (1967) found that RBoird-Parker medium valuable
in ecological studies on food inariminated in staphyloent-
erotoxicoglag, 97.5% of the 522 strains of B.aunreus tested,
leolated from human and food origina, developed character-—

lstiecally and quantitatively on Baivrd-Farker medium.

CASMAN, ot al. (1967) found that the number of coag —
ulase-poaitive staphylococel which produced enterotoxing
had been 50% for strains isolated Trom c¢linical apecimens

and 96.2% for strains isolated from feod productas.

CHESBRO and AUBORN (1967) studied the relationship
between the otaphylococeal growth and nuclease production

in fopds under varyving conditions of temparature,
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asrobilosls ang competifilon from other mleroorganiamns nned
concluded that the huclease wes produced under any condi -
tiona that permit growbth of 5,aureuas and it was found that
15 min., at 121 °0 was required to reduce the nuclenna
activity in Slurries of contaminated ham below the level
bPresent in the unheanted 3lurry. Also they reported thet
the nuclense and enterotoxin A production were shown to

vary in aynchrony for the 234 (Caswman) atrains of S.aureus,

DONNEILLY, &gt al. (1967) examined fernlogically coagnlage-
rositive staphylococet Trom cheesae Tor enterotoxigenicity,
They found that 9 or 155 cultures Crom market cheocae and 7
of 77 cultures from food—poisoning cheegn produced enlers—
toxin A, and that none of the cultures produced detectable

levels of enterotoxin B.

DEVOYOD, et al. (1968) examined 2 batchas of Roquefort
cheeae samples made by the traditional methnd during manu-~
facture andg ripening and found that micrococei/etaphylocaocai
counts of ~ 18 - lg. During 10 days after renneting they
found that micrococci/staphylococci a slightly decreasnd.
Also they added that the coagulagae-poaitive staphylocoeeai
declined to £ 10/gm. by 16 days after renneting (6 daysa

after salting).

DONNEﬂLY, et al. {1968) studied *he production of
enterotoxin A 1n milk by use of variables of millk quality,
initdial numbers of enterotoxigenic staphylococei, incuhation
temperature, and time andgd found that in both raw and paste-~

urized milks having a low total viable count, enterotoxin
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was detected in minimal dincubation time of 6 40 g hr.at

35 °C, 9 30 12 hr.at 30 °d, 1B hr.at 25 °Q, and 36 hr.at
20 °¢, after inoculation with 13 3. rureus callg/ml. They
algo reported that when similar milka werae lnoculated with
10 8. aureus cella/ml, enterotoxin wan detected in 12 hr.at
35 °c, 18 hr.at 30 °C, 24 to 136 hr.at 25 °C, and 48 to 96
hr.at 20 eqg, In high-count raw mille, ennterotoxin wan
detected enly in aamples Inoeculated with 13 S.aureus/m}
and incubated gt 35 °C but generally, a oonc. of 5 x 1é

S.auresug cella/ml of milk wadad ronched before enterotoxin

A wasg detected.

THATCHER and CLARK (1968) recordedq that even as Few
ag 50,000 organiama of S.avraag/om, have been impliecateq
in food-poisoning cagea rom relatively Freagh Tood, whila
processed food in which a large population of gtaphylococaf
have been deatroyed by heating may neverthelegg cavge Tood

bolgoning owing to survival of tha heat regiatant enterp-

toxinm,

ZEHREN and ZEHREN (1968) reportied thet the decres of
acidity mt sarly agtages of manulacture wag more'important
for the brevention of ataphylococei Mmultiplication ang

enterotoxin production than was the pH value in the final
cheege.
LACHICA, ot al. (1969) studied the relationship

hetween heat -gtahle Mase and coagulase production for

the developing more rapid diacnostic and qguantitative



procedurea for distinguinshing toximenic and pathogenin
staphylococei from cloaely relatad aaprvophytiec orgonloma
and found that of the coagnulane-poaltive gtralns, 9%
produced a heat-stahle DNase and 10 of" 41 coagulase-nesn—
tive gstrains produced a heat-stable DNase, 9 of 10 straing
alao produced enterotoxin. They cuncluhed that these
gtrains probably represent mutents that have lost the
ability to produce coagulaga. They also added that among

the enterotoxin~producing atraing, 93% produced coamalpnn

and 95% produced hest-stahla DNasge.

SOMM (1970) examined goft-Camembert cheese through
post-pasteurization contamination with certain staphylo-
cocei and found that the growth of theae organiams wasns
favoured by low acidity of wilk (e.g pH > 4.8). Alsoe he
added that when 30% of water was ndded to milk Inoculsted
with 3000 3.aureua/ml, thn anoldity development was reduced,
the min. pH attained being 4.82, and the reguliing cheege
contained 32 x 13 S.aureun/gm. , 21 days after manufacture.
In cheeae Ffrom gimilarly idinoculated undilutead milk

(min.pH attained = 4.6), these organisma died out.

IENISTEA, gt al. (1971) found that 12 put of 45 aamp-
les of Telemes cheese contained coagylase-positiVe staphy -
lococei and the count—reached 2.4 x 10/gm. They also Foung
no coagulase-pogitive sitaphvlococai pregent in 5 samples

of bottled, panteurized milk.

LACHICA, et al. (1971) studied the metachromatic
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agar-diffuslon methoda for detection staphylococeonl nuec leasge
Activity and found that the three convenient agar-1ilffuaion
methods have been daveloped that enabla detection of the
nucleage of S, aursus at conc.aa low ag 0.005 usz/ml in agar
and hroth cultures. They also added that for moat ghtraina
of S5.aureus, the zone of nuclease activity wag ugually

observed after 1 o0 2 hrs. of incubation.

ORTH, et al. (1971) examined the Sera of several snimals
for guitability in coagulane testing and found that the asaay
for coagulase-reacting factor (CRF) activities of the whole
gera indicated the following relative conc. of CRF: human

> Pig > rabbit > horse > bovine > chicken, and lambh hut the
pPlasmin activities of the different g8era, arranged from the
gtrongegt to the waenkent, were as Tollows: rabbit > human

tamh > horae *> bovinae, chicken, and pig. Also they reported

that the plg serum wop auperdor to the other sera for unae

in the plate test for coagulase and heparinized pig plasma

was more sultable than citrafed prile.

SIMKOVICOVA and GILBER? (1971) found that 92% of staph-
ylococcus strains which 1solated from food products involved

in food-~polsoning in England and Wales were 2nterotoxigenic.

ABDEL-RAHMAN (1972) examined 60 gamples of Egyptian
soft cheese and found that 10% of markes Domietta chesge

only were contained 3. aureus,

ABO-BLNAGA (1972) stated tho aefFfect of Nacl {(ahout Fh)

on the growth of staphylococai and microeocci in raw milk
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which initially contain 18 staphylococei and micrococei and
found that the staphylococcl reached a maximum of 152 million/
ml., after 2 days, but after > days and through out the rema-
i?der of6the gtorage period, the level Tluctuated hatween

lé and 10/ml. 126 gtralna imolated Trom 30 raw milk afTter 2

days of storage were contained 68 gtaphylococci & microconeei

of which 53 were astaphylococai, 45 being coagulase-positive.

GHONBIM (1972) examined buffaloe's milk yYoghurt inocu-
lated with broth cultures of 8.nureus and stored at 30-32°C
- 1 °C and 4 °cC, e Found that the S.naureus survived for
20, 50 and 29 daya reapectively. The minimum pH valies
recorded during storage At the thras temperature were corr-
espondingly 5.5, 7.0 and 6.0 In inoculated and 2.0, 7.0 ana

7.0 in control samples regpectively.

HBEGAZTI (1972) stated that soft cheesge ilg among the
dairy products mostly incriminated in onae of Tood-polsoning
in Egypt. He added that the main reason of this problem is
that most of such cheese olfered in the market are made under

primitive conditions from raw milk.

LACHICA, ot al. (1972) studied the three Tactors fop
the MAD assay of staphylococcal nuclensge in BHI Broth andg
found that the diameter of the pink =zZone of hydrolysias wog
related to time and temperature of 1incubation and to nucl—
ease conec. Almo they added that conc., as low as 0.005ug/ml
and as high as 2.0 ug/ml were convenlently determined after

3 hra. at 37°C.
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P.H.L.S (1972) examined 424 routine Food snmples and
233 food samples were experimentally inoculated in the
I1ahoratory with ataphyloceacci ror debecllon or coagulnagn -
posltive staphyloenced and Tor tha racovary of ataphyloenaetd
from the gampleg regpectively. It woaa found that acoagnlase -
roaitive staphylococeci were isolated Ffrom 46 (10.9%) of the
424 routine foods, whils a high recovery rateg of coagulagae-
positive staphylococei weras obtained from 233 foods inoeul-

ated in the laboratory.

BARRY, et sl. (1973) stated that elther the coagulase
or TNase test may be uges for routine ldentification of
S. aureus, providing that +he inoculum is prepared hy prei-
ncubation in a small volume of BHT, and the use of two
teats for identification of S.avreus can be viewed ag aqul-
1ty control measure which is unnecesgaary moat of the time

but very reassuring when difficulties are uncovered.

CORDS and TATINI (1973) evalvated the relationships
between growth of S,aureus and production of DNmse and
enterotoxin A in cheese and found that there was aclose
sorrelation between the §.aureus ropulation and DNase
content in which 88 and 85 in Cheddar, Colbhy and Brick
choeaa respectively, They nlso added that while the viable
S.aureus population declinad during aging, both DNase and
enterctoxin A persisted for an extended time (3 Yeara ai

4.4 °C) in cheese of normal or inhihited atarter.

HOLZAPFET, and MOSTERT (1973) analysed microbiologically

26 samples of cheese Trom 20 different cheese factories for
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staphylococei and found that Ffairly large numhers of gtaph-

¥lococei )Jo/gm) were detected In most of the cheege.

TATINI, et al. (1973) avalunted #taphyloeoccal antern—
toxin A producktiopn in Blue, Brick, Mozzarella and Swigsg
cheeses from milk inoculated with different inftiel S.aur-
eus population and found that ifhe anterotoxin was detected
under certain conditions (type of lactlic starter and the
gtrain of 8.aureus) in Brick and Swigg cheeaeg, They also
added that it was not demonstrated even with higher S.aur-
eus population (5 x lg /egm) and a complete starter failurs
in Blue cheeae, From other hand they reported that the
minimal S.aureus population associated with presence of

detectable enterotoxin wasa influenced by the enviromental

conditions in cheese.

TATINT, et ml. (1973) investigated the question at
what level of Staph.avreus reached in cheese enterotoxin
wag detectable. They found for Cheddar cheese detectable
amounts at 2.8 % ]g Staph. mureus/gm. For Colby cheese
these number were 1.5 x lg /gm., and for Brick cheese
8.0 x lgjgm., but for Swiss cheese these counts varied from
0.7 - 13.0 x 1g/gm. cheese, dependent on the strain used.
Thaey also added in Blue cheese at 4.8 x lg/gm. enterptoxin
conld still not be detected and for Gouda cheese thege

data were not known

LENGAUER and STUMTNER (1974) examined 242 raw milk

aamples for staphylococei that were coagulagse-pnaltive
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(CP3)opr DNAesgse-poaitive (DPS) and Tound that the Incidenea
varied Trom 10% in July to 100% in Jan., and averaged 37%
for CPS ang 43% for DPI, They alans added that 17% of the
aamples contained 13 - lg CPS/ml. angd 2% contained 10. 131 %
13 CPS5/ml. Finally they concluded that the coagulase andg
DNAage teats aeamed to be hag aqual value fop rotuine tegt-
ing of raw milk ag 91% of the ataphyloconei eXamined gave

the same reaction, either pogitive or negative to hpth

teata.

FAYNE and WOOD (1974) surveyed the produdtion of gtap—
hylocogccal enterotoxing A, B, C, D and & among-200 strainea
of Staph.aursus valng a double-gifTusion immunoprecipitation
technique. Of the 200 straing of Staph.aureus, 125 produced
onhe or more enterotoxinag ang the most strains produced only
one type but others produced up to 3 enterotoxing gimyl -
taneously. ‘Thaey reported also that 83 gtraing (41.5%) ware
produced only a gingle anterotoxin, of these, 59 straing
ware produced enterotoxin A, 3 were produced B, 8 were prod-
uced C, 11 were producned D, only 2 were produced E but 472
gtraing (21%) were produced more than ohe enterotoxin, 15
atrains were produced A & D, 6 were produced A & E, and g
further 6 gtraing bproduced A, G and D, No other mixtureg
of enterotoxing tecured in > 4 strainsg. They also Tound
that enterotoxin A wasg occured most Traguently and antero-—

toxin B lesmst frequentily.

ROBBINS, et al. (1974) compared sgeveral methods for
examining largs humbersa of atarhylococcal strains for

breduction of the knewn enterotoxing (A - B) and found that
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overall, the sac-culture-production method wasg auperior
For all-around enterotoxin production nnd conld he usmad
A a gecondary meothod For eonfirmation when queatblonnblea

regults were obtained by nther methnodg,

SMOLKA, et al. (1974) studied the effect of pH level
and Nacl cone., aleons and in combination, on the antumeration
of unstressed and hemst-stressed callsa ol three straina of
S.aureus and found that counte of unatressed cells dimini -
shed only slightly with increases in Nacl, whereas heat-
atressed cells showed a markaed genagitivity to Nacl conec.
of 4% and above, regardless of the pH lavel, They also
added that a maximum counts of matressed cells could be
obtained quite effoctively in a medium containing 7.5%
Nacl adjusted to a pH renge of 7.0 through 8.5 maximum.
Counts of heat-stressed cslls could not be attainsd an
media containing 5% or more Nacl and the pH of the medium
plus asample gshould not be outside a range of 5.5 through

B.5, even with a Nacl conc., below 4%,

GHAZVINIAN, of al. (1975) examined 212 fresh unsalted
Iranian White cheese gamples colleacted From 36 Teheran
retaliers between Oct. 1972 anda May 1973 for total ecounis
and coagulase-positive staphylococel and Tound that the
latter wore found in 79 gamples, 48 in the range 10000 -

100000/ gm.

MAYER (1975) tested 297 strnins of heat-gtable DNose

producing staphylococei isoclated from the milk of mastitic
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cown and 143 ones from humnn clinienl apeclmeng Tor enkerp-~
toxinogeniecity and on correlation hnetween entervtoxinogenicity
and other oriteria, e.g production of congulane, DNase and
hemolyains and found that 45 {15.7%) nf the bpovinea and 17
(11.9%) of the haman straina produced enteroptoxin., IHe nalan
reported that the distribution on the differant sernlomsical
types 1in bovine strains was 11 (3.7%), 10 (1 4%), 4 (1. 3%),
15 (5.1%), 1(0.3%), 3(1%) snd 1(0.3%) for type A, B, ¢, D,
E, AD mnd BD respectively, hut in human atraings was (2.1%),
4(2.8%); 3(2.1%), 1(0.7%), 5(3.5%) and 1(0.7%) for bype
A,B,C,D,E and AD resgpectively. Finally he added that all
but one enterotoxinogenic atrain (type Q) produqod coas -
lase, wherems 10 bovine and 4 human non enterctoxinogenic
gtraing were coagulage-negative but heat-gstable DName-—

positive.

MOUSTAFA, ef al. (1975) examined 54 samples of market
milk collecied from street vendors and shops in Assiut city

and found that 17% of the samples contained S.aureus.

RAYMAN, et al. (1975) examined 91 enterotoxigenig
gtraing and 103 cultures of S.aureus isolated from foods
and clinical material respectively for the production of
coagulase and TNage and the ahility to Terment glucoas and
mannitol and found thet with the axception of 4 strains of
foed, a complete correlatlon among theae properties wag
obaerved. On the other hand they suggestad that the THasge
test be performed on cultures with doubtful coagulage

reaction.
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SOMMERFELD mnd TERPLAN (1975) stated that the detection
of entercotoxing in Tfoods, proexamination of the Tood on
bresence of TNage, sftubaequantly only in case of poaitive
reasults microbiological examination {(inecluding teats on
formation of coagulase and anteroloxing) as well ns extract-
ion of enterotoxina from food ia recommended with the hatah
adsorption procedure and sernlogical detection of the enta-
rotoxins hy Ouchterlony~taeast inniead of counter chrraent

immuno -elactrophoregis.

TATINT, et al. (1975) reported that the production of
DNaese paralleled growhth of S.anureus during the 24 hr incubm-—
tion et 37°C.DNase and enterotoxin D were detectable wlithin
2 hr at a S.aureus population of 2 x 13, whereas enterotoxin
A was debtzcted alter 4 hr at a higher population of S5.aureus.
They algso added that the stage of growth of 8,aureus did not
have any significant influence on Diiase production, spproxi-
mately the gsame amount of DNasze having been produced by 2, 5
or 10 hr cells during auhsequent incubation (2 - 6 hr)., On
the nther hand they found that the DNase wag detectahle in
all the substrateas (BHI and NFDM) within 3 - 4 hr and at
3. aureus population of albout 5 x 1g/m1. Enterotoxin A or D
wan detected, only subgequent to the detectlon of DNaae with
3. sureus population of 5 x lg/ml except in Gouda cheesge whey

of 1 x 10/ml.

MALBSZEWSKI, et al. (1976) examined 95% mamples of
Twarog cheese and found that 7.8% of 587 high-fat factory
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cheeses, 6.6% of 202 low-fat Tfantory cheeses and 9,.9% aof
306 farm cheeses contained congulase-poaitive staphyloa-

nocl,

EL-BASSIONY (1977) examined 100 fresh Kareish cheese
gamples collected from Asgsiut market and found that the
incidence of S.aureus was 16% of the sampleaa. He mlgon
proved that the Karelsh cheese had been pProduced and handled

under neglected hygienic conditlons.

NISKANEN end KOIRANEN (1977) examined a total of 276
S.aureus straing isolated {rom routine eampling, food pois-
oning outhreaks, and maatitic milk for production of enter-—
otoxin A, B, C, D and BE and found that 80% of straina
isplated during investigatlion of food poisoning outhreaks
were toxin producers, as were 51% of atrains from rouvtine
foeod gampling, and 41% from megbitic milk gampleg. They
also reported that the commonest foxlin Tound From all
aamples was A and of the fovd-polisnning abtraing, 69% produced
A either alone or in conjunction with other toxinsg. Bntero-
toxin A production was found in 29% astraing from routine
sampling and 49% from mastitle milk., OFf all the toxin-
producing strains, 53% produced A, 138% °C and 39% D, They
algo reported that all strains produced TNage and all

toxigenic atrains produced coagulase.

PAPABASSILEIOU and OIKONOMOU-STAMATELOPOULOU (1977)

examined 50 pasteurized milk samples and found that 9 aanmplea

contained 1 - 1000 coagulase-porliive sgtaphylococed/ml. They
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concluded that the reasults indicate some dmprovement in
the bacteriological quality of past.milk 1in Athens but

polnt out the need for further improvement.

STADHOUDERS, et al. (1977) atated that the growth of
Staph. msureus during the cheese manufacture is more abun-
dant as the proportion of starter la decreased, and with
increasing age of the starter culture uséd, but iz scarcely
affected by the cooling temperature, They also concluded
for reducing the growth of Staph.aureus as much as posgsihle

by the addition of 1% of a 24-h-old starter.

BATISH, et al. (1978} reported that the thermostable
DNage producing astaphylococci isolmted from raw milk, Ched-
dar cheese and baby food also produced anterotoxin A, whilgt
those igolated from dried milk produced enteroctoxin A mnd/
pr B. They alao added that the streins were coagulase-
pegitive but DNase - negative were considered non entero-

toxigenic.

MARTINEZ and FERNANDEZ (1978) examined samplea from
11 ripened Serena chzese and fountd that staph. counta ranged

from 1,01 - 18.9 x 10/gm.

PARK, et al. (1978) examined sampleas of food, naturally
and artificially contaminated with S.aureun for enterotoxin
and TNage and found that 70 out of 88 naturally contamina-~
tad food sampleg (BO%) were positive for TNagse, while 22
(25%) were positive for enterotoxin. All enterotoxin

containing samplesa were pogitive for TNase, except 2 samples



6Aa.,

ol egg sandwich filling. The samples containing entero-
toxine comprised 31.4% of the THnee-positive samples. They
alao added that with the exception of ihe =sandwich Cillings,
TNasa could be detected In nearly all foodn with > 10 S, nnr-
eug cella/egm., and the detectlon rate was 88% in cheene,
From other hand they reported fthat nf the 100 artificially
contaminated food samples, TNase wag detectad in 63 (63%)
and enterotoxin in 53 (953%). Tinally they concluded that
the TNase production by S.aureus was obvioualy dependent

on the type of food in which fthe organism wag grown.

SVESHNIKOVA, et al. (1978) Tfonnd that 236 out of 300
raw mlilk samples aupplied to the cheese factories contalned
ataphylococeci. They added also thnat cospgulase-poaitive
ataphylococci were deteoocted in 151 gamples, and 22 put of
45 deliry farm workers and 35 oul of 95 cheese factory
workers carried coagulage-pogitive gstephylococei. Of 120
milk samples taken after pasteurization (74°C Tor 15 sec.),
10 contained staphylococci. Finally they reported that
894 staphylococcal atrains dgolated from workera and cheese
gamples during the manufacture included 672 coagulase-posit-
ive strains, of which 657 produced haemotoxin and 353

lecithinage.

VANSCHOUWENRURG-VANFOEKEN, et al. (1978) found that

the 24 ~h-nld Gouda cheese which coniained a numher greater
B8

than 10 enterotoxigenic S5.aureus contained enterotoxin, and

in one case enterotoxin wanm already detectable with & number

of 3.3 x 10/gm.
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DEVRIESE and KERCKHOVE (1979) raported that the streinn
isolated from Pigeons Belonging to the coagulane-npogitive
gpecies S.intermedius, coaguilase-negative 3. hyicus subap,
chromogenes strains from cattle & pig, and S.aureun straina
from poultry, gave weakly positive vreactions in DNane plate
ecilture and heat—registant DNane teata hut S, nureus and 5,
intermedius straing frem othor sourcéﬂ and ceagulase —negntive
and coegulame-positivae 8. hyicus subep. hyleus strains reacted

gtrongly in these testa. They propossd alge o Aatandardiged

Plate culture test,

LACHICA, et al. (1979) atated that the thermonuclease
seroinhibition test 19 a convenient and relisble means for
distinguishing S.aureus Trom other coagtlaga-poaitive gtap-
hyloeocci, A highly specific antiserum againat S. aurena
TNaae ig not necessnry, commerainlly asavailable gern progd-
uced against staphyleococeal toxing or alpha~-hemolysin were
adequately specific in thelr inhibition of 3. aureus TNaae,
They mlsc reported thaet the test may also be helpful in
ldentifying occasional coagulage-negative straing of s.

auraus.,

PARK, et al. (1979) atudied the modification of the
methed of Tatini, et gl. (1976) by addition of non-fat dry
milk (NFDM) to food aamples and subaequent acid ppt. at pH
3.8 and found that this enhanced the recovery of ataphylo-
coceal TNase Trom mnst of 137 Food teated, They also reported
that potato and egg salada, and pastas, all of which mave

falgse~negative results without N FDM,
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SHELAIH (1979) examined 105 Egyptian soft cheese
gamples (70 of Damietta and 35 of Kareish cheeses) colle-
¢ted from different localilties In Calro and Giliza and
reported that Staph, aureus were isolated from 11.43 and
5.61% of market Dameitta and Karsish cheaae samples res-

pectively.

AHMED (1980) examined 70C random gamples of raw milk,
kareish cheege, Dameitta cheege, Hard cheese, processed
cheese, yoghurt, kishk and ice-cream (200, 200, 50, 25,
25,25, 25 and 150 samples of each respectively) collected
from Assiut markets, atreet pedlers and gshopkeeperg angd
found that the Staph. aureus was detected in 48.5, 44.5,
26, 4, 36,0,0, and 90% of examined samples regpectively.
Cut of 347 Staph.aureus strains isolated Trom milk and
milk producta 228 (65.7%), 228 (65.7%), 165 (47.55%) and
182 (52.45%) strains were positive for coagulage, DNase,
egg yolk reaction and haemolysis respectively. He also
reported that 91% of enterotoxigenic Staph. anureus astrains
were positive for coagulase and TlName. Only 3% of enter-—
otoxigenic strains failed to produce congulase and ONasge.
Also 3% of enterotoxigenic mtralns were negative for
coagulage and positive for INase reaction, and 3% of enter-—

otoxigenic streins were vice-versa.

BISSONNETTE, st al. (1980) examined 105 TNase-positive
cheege samples comprising 13 types and Found that 92 (A87.6%)

contalned coagulase-poaitive staphylocooci.
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CARCIA and MORENO (1980} tested 57 staphylococonl
strains isolated from clinical and subclinical hovine
magtitis for enterotoxigeniaity, eoagvlaae and TNase
production, mannitol fermentation and lysnstaphin sensi-
tivity and found that all strainag were coagulase-pogitive
but did nof showed the gsame degree of plasma clotting. 40
cultures were scored ag :, T an ;, 7 as ; and 3 asg ;. Alao
they found that all strainse which gave ; and ; coafglilage
reaction showed high senaitivity to lyaoataphin and, with
one exception, produced TNaage. However only 2 of the
gtraina yielding E and ; coagulase reaction posseaged these
properties. Ho gond correlation was obaerved hebtween man—
nitol fermentation and ; and ; coagiilase reaction, only 4

strains were toxigenic and the enterotoxina produced were

C and D.

DANIELS3CON, et al. (1980) reported of microbiologsical
inveatigations on %the manufacture of goat’s milk cheese on
> Swedish Tarma and found that staph.count ranged from
< 1000 %o 1600000/gm. 1in freshly made cheesas but wag

< 10C/gm. in virtually all cheeses alfter 2 months atorage.
In 3 cheeses (2 made Trom raw milk and 1 from past. milk)
no staphylococci were detected. They also added that
staphylococeil producing enterotoxin A were Tound in 4

cheeges.

LDEVRIESE and HAJEK (1980) used DWase plate culture
teat to distinguish and identification of pathogenic stap-

hylocoeei strains isolated from aAanimals and foods derived
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from animals and found that only zones whose widtha were at
least four times granter than the width of the growth atreo-
aks, which should noi excead 2 or 3 mm, were dcored ag
Positive. Such DNese tegt results were typical for atraing
of S.aureus of human, bovine, prorcine and, in some crRaes,
avian origin as were strains of S.hyicus subhsp. hyicus and
meny, but net all S,intermedius strains, They also added
that the weak rencting or negative strains of S.aureus

occure frequently in poultry,

PARK, ot al., (1980) examined a total of 1204 cultures
compriaing 16 genera for production of TNase in milk and
found that 99% orf coagulage-positive staphylococei produced
TNage and only 18% of %he coagulage-negative staphylococei
produced the enzyms, Alego they roported that the enzyme
exhibited a minor peak at pi 7.0 and a broad major peak
ranging from pH B.5 to 10.0. On the other hand they added
that there was little loss in activity of the ataphylococcal
anzyme after 60 min., at 100 9C, and the nncleage produced
by coagulase-positive ataphylococcus was more heat-stahle

than the other nuclease.

SINGH, gt al. (1980) examined samples of baby foods
compriaing 7 brands of infant milk and 3 brands of milk-
cereal weaning for the incidence of different fypeg of
microorganiams, and Tound that one brand of infant milk
food with 91 x 10 organiamg alao exhibited the maximum

number of staphylococei and soms of thess were coagzulasa~-

pogitive, They also reported that gome staphylococcal
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igsolates showed DNase activity and alap produced entero-
toxin A or B, On the other hand, one of the reconstituted
kaby food samplea when held at ambient temperature (37.5°C)

the S.aureus count increased 10-fold in 3 hours.

ZAADHOF (1980) gtated that the most likely source of
enterctoxin-producing staphylococel in consumer milk isg
post—-pasteurization contamination by man and/or equipments,
and aubsequent ingufficient cooling. Also he found that
the lack of acid development increase the risgk of entero-

toxin production.

ZAADHOP and TERPLAN (1980) =stated that according to
their experiencas the modification of the methed of Tatini,
EE al.by the addition of non-Tat dry milk asn recommended
by Park, et nl.enhances the recovery of T™Nase and gcems to
have no longer the disadvantnge of falgse-negative results

with regard to amome types of food.

FEDER (1981) examined 564 of acid curd cheege samplesn
collected from 12 cheese factoriess in lower Saxony and
found that emg yolk test and/or DNasoc positive staphylococcoid

were detected in 24 cheess gnmplea,

HEKKEBY and GONDROSEN (1981) examined 2 Mountain chrase
samples which caused food-poisoning and found that this
ware due to Staph. aureus enterotoxin. They also detected
characteristic Staph, aureus ceoloniea at 62500/gm. in brined
cheegse and 28500/gm. in unbrined chesese. Also they could

hae daetected thermostable nucleases which were conslidered
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to be reliable evidence olf Staph. nureans food-poisoning.

TESONE, et al. (1981) examined 142 chrcge aamples
and found that the Staph.aurasus counta were sgld/gm. in
98.4% of samples,

TODD, et ml. (1981) examined 59 Swias cheage lota
and found that most samples had count of ]g - lg/gm. ol
ataphylococci. Enterotoxin B was identified in 73% of
186 gamples and thermonuclease (TNagse) was found in 53%
of 122 samples. Also they found variations in Staph.
aureudg counte enterotoxin and TNase contents and in pH
within lots and between the center and reriphery of indiv-

idual chesases,

PALASUNTHERAM and BEAUCHAMP (1982) tested 293 strains
of Staph.aureus isolated from clinical apecimens in Sril-
anka for enterotoxigenicity and found that 39% produced
enterntoxing A, B, C, D or E and enterotoxin 1 waa detected

more often than the othera.

STORPER, et al. (1982) reported that alter 2 weeks
storage of hovine milk samples at - 18 °C, the viability
of isolates of Staph.aureus was reduced hy 1.6% and =
further reduction in viability ranging hetwean 5 and 20%

was recorded following storage Tor anther 2 weeka.

AHMED, et al. (1983) examined periodically Damietta
cheess samples which prepared from unsoalted raw milk and

raw milk with 5 or 1C% Nacl and stored in whey containing
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15% Nacl which were held at 30 °¢ for 3taph, aureus count,
DNagse snd salt contentsa. At the Tirst the milks were
inoculated with antervtoxigenic Staph, anreua straln 100
(produces entervtoxin A) helonr adding the azlt and rennet
and found that the numbers of Staph.anrens Inereasned rapldly dur—
ing preparation of cheese and there was =a rapid decrease
in the number of viable Staph. aureus during storage of
cheese made from unsalted milk and cheese made from milk
with 5% added salt. On the other hand, in cheese from
milk with 10% added salt, Staph.aureus survived until the
fourth week,. Also theoy reported that an dincrease in anlt
centent and a decreane in the pH value of all cheesas
occeured during storage in salted whey. JMinally they detae-—
cted DNase only in cheewge made from asalted milk, but these
samples did not contain a detectahle amount of staphyloc—-
cccal enterctoxin either alfter cheeses were made or stored

for one week.

GUDDING (1983) studied the gnantity, thermoatabhility
and gerological pattern of nucleases produced by dilfTerent
ataphylococei igolated from 9 different apeciea of animals
or from humans and found that S.aurens, S.intermediue, and
S.hyicus subap.hyicus were vignrous producers of nucleasne,
whereas the coagulase-negative gtaphylococel, except S.
hyicus subsap. hyicus produced aignificantly less nucleasge.
He also added that the niclenses of all stralng were Fonnd
to be thermo-stable and S.asureus, 8.intermedius and 5.

hyicuss subap.hylcus could he distinguished from each other
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and from coasgulaso~negative staphyliocoecei on the baain of

inhibition of nuclease aativity hy specific antihodiesn.

HILIL, (1983) analyzed and clansified 61 thermostanhle
nucleaane (TSN) producing staphylococai isplated from raw
milk hy coagulase tests and found that the mosat of the 3.
anreus strains examined were both coagulasge and TSN prod-
ucera. Two d1solates (3.3%) which were biochemically &.
apidermidis biotype 1 produced bhound coapiitnse and TSN nand
7 igolates (11.5%) which ware biochemically and by TSN pro-
duction classgified ag S.aureus, were uvnahle to produce
either free or bound coagulase. From other hand he clasagi-
fied and tested 183 isolates from various dalry sources fTor
the ability to produce TSN and reported that all the 139
isolates identified biochemically as S.aureus produced TSN,
Of the 44 isolates which were identified ag other aspecies
within the family Micrococcaceas, only 2 (4.5%) were TSN
producera. Finally he concluded that the TSN test may he
used in two ways either in the manner recommended by Rayman
et al. (1975) as a method for confirming negative and douh-
tful coagulase test results, or eventually it may be adopted

as a more reliable alternative to the coagulage test 1taelf,

PEREIRA, et al. (1983) studied the effect of tempera-
ture, pH and scdium chloride econec. on the production of
staphylococcal enterctoxins A and B and found that the
higzhest enterotoxin production was obtained at the optimum
growth conditions, 39.4 °C and pH 7.0, They also added
that the production of the 2 enterotoxins was completely

inhibited at 20 °C, above 45 °C at pH 4.5 and by 129 Nacll.
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Increase in the Nacl ton.reaulted Iin a decrease in enteroc-
toxing production, with a more pronounced effect on SEB
production than on SEA production. Finally they reported
that the production of the enterotoxine in 4% Naecl wasg not

observed at pH 6.0 and 6.5 after 18 hours of incubation =t

>r ec.

BECKER, et al.{1984) examined 206 aamples of commercinlly
available infant food and their Ingredients for the incidence
of coagulase-positive staphylococci and Toungd that only 2
gamples contalnad coagulase-positive ataphylococei (A/gm. of

each) ,

BECKER, et al. (1984) examined 113, 1, 6, 12 and 14
lsolated strains of 3. aureus, S.intermediusg, 8. hyicua subap.
hyicus, coagulase-negative staphylococcl and micrococed
regpectively for production of TWarme and found that 100, 1oo0,
100, 33.33 and zero % werse produced TNase respectively. Alsc
they reported that the thermonuclease seroinhibition test
could be unsed for digtinguishing S. aureus from other coagu-
lage~-positive staphylococci by using antiigers againat 3.
aureus TNase. Finally they concluded that the test ecan he
included in the routine examination of food for S.aureus

TNase without considarable expenditure of work and material.,

BRODSKY (1984) examined 127 60-day sged raw milk Cheddar
and 237 freshly cheeae sgamples produced by 21 and 32 provin-
cially inspected cheesa planta renpectively and found thaet

Staph. aureus was found only in 2 producta at a level of
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:> 1000/gm. and above the gaoreening level orf 1000/2m. waa
hot found regpectively. He almo reporten that the results
auggested that the producers of Chaddar cheese ahould have
ho difficulty in meeting the microbiolopicnl gtandards

adopted by the Health Protection Branch, fealth and Welflfare

Canadna,

CHUBB, et al. (1985) surveyed bhacteriological quality
of milk which collected from 3 amall goats herds and found
that +the staphylocoececus countsa ranged Trom 5.4 % 10 to
4.9 x 10/ml., andg coagulase~-positive gtaphylococei were

exigt in B6.8B4%.



MATERIAL AND METIODS

I. Collection and preparation of sampleoa:

150 random gamples of milk and milk products (Damletta
end Kareish cheeses and Yoghurt) were collected during
1982/83 from different localities in Behera Governorate
for the pregsent study work. The samples were directly
transferred to the laboratory in Edfina with minfimum of

delay, where they were prapared for examinntion.

The gamples were tested Tor the incidence and enume—
ration of coliferms, enterococcil and astaphylococci. Reasp-
ective colonies were piecked up and ilsolated in pure culturem
for further ldentification in EdTina Inboratory and milk
hygiene laboratory in Muniech, Faculty of Vet.med. (Federal
Republik of Germmny). Additionally 20 gamples of Bulgarian
and Turkish aoft sheep cheegrea were collected in Munich

and tested for the presence of Staphylococoua aureus.

40 random raw milk aamples marketed in Behera Covernor-—
ate were collected from atreet pedlars, milk shopa asn well
as from Governmental and private Farma in eclean, dry and
aterile gatoppered bhottlesa 250 ml. Fach aample wag thoron;
ghly mixed before being subjected to examination. 10—fold‘

gerial dilutions were prepared,

B, Cheege_samples:

40 random each of Damietta & Kareish cheeses aamples

were collected from Behers markets as well as 10 random
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each of Bulgarian & Turkish choene aamples Trom Monjeh
marketg. In the laboratory, collected gaamples were

Prepared for microhlological examination as followa:

In cage of Egyptian gamples 1) grams were tranaferred
to a prewarmed sterile morter (40 °Q)} ang triturated with
3 gmg. of aterile, dry and fine gand, to which 99 ml, of
warm sterile 2% godium citrate aclution at 40 oo were
added and thoroughly mixed till compleately emnlaified to
make a dilution of 1 : 10, Ffrom which 10-Told serial
dilutions were prepared (A.P.[H.A., 1972). But in Germany
the samples were blended in the mixer at high speed Tor

1 minute.

30 yoghuri samples, in their containers were collected
from milk shops. Each sample was thoroughly homogenized
by sterile stirrer. Then 11 gmg. of the prepared sample
wag transferred to a sterile wide-mouth container (beakar),
to which 99 ml., of gsterile digtilled water were added and
shaked until a homogeneous dispersion was obtained to make
a dilution of 1 : 10, from which 10-fold serial dilutions
were prepared. But when homogeneous dispersion could not
be prepared, the warm sterile 2% sodium citrate solution

at 40°C was usged.

IT. Experimental technique:

Bach prepared sample was examined for incidence and

enumeration of Coliforms, Enteroccocei and Staphylococci.
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Al Coliforma:

1) EBnumeration of coliforma: Determination of Most Prohnabile

Number:

Into each of thrae aeparate fermentation tuhes of Lauryl
Sulphate Trypiose Broth (ICM3F, 1978) provided with inverted
Durham fubes, onse ml. of the pProviously prepaved decimal
dilutions of the milk, soft cheese and Yoghurt samples was
inoculated. All inoculated as well as control tubes wore
incubated at 37°C for 24 houra, after which tubes showing
g£as were recorded. The tubes without displaying gan were
returned to incubator for an additional 24 hra. After 48 hrsa. ,
tubes showing gan production were recorded. Thae highegt
dilution in which all three tubes were positive and the next
two higher dilutions were selected. IFf no dilution contained
three pogitive tubes, the three higheat dilutiong containing
positive tuhes were selected. If Turther dilutions heyond
that showing three positive tubes were not made, the lagt
three dilutions made were mgelected. After that it was confirmed
that the tubes of Tauryl Sulfate Tryptoge Broth previoualy aele-
cted were positive for coliform organismg by transferring a
loopful of each to separate tubea of Brilliant-green Lactose
Blle 2% Broth. All inoculated tubes ag well ag control ones
were lncubated at 37°C for 24 and 48 hra. The Fformation of gag
confirmed the presence of coliform organiams. The number of
tubes in each dilution that were confirmed as positive for
coliform organisms were recorded. The mosat probabhle number
(MFN) of confirmed coliforma/ml. or gm. was determined acco-

rding to the following Table (ICMSF, 1978).
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TABLE 9%
Most probable number (MPN) of bacte: ia; three tubes atl aach dilution A )

Number of positive tubesx

at each dilution level
Conlidence Jimils

1q! 162 - 13 MPN

dilution dilution dilution per g 99% Q5%

0 1 o] 3 <1 23 <1 17
1 0 1) 1 <1 28 1 21
1 0 1 7 .1 as 2 27
1 1 Q 7 1 as 2 28
1 2 0 11 2 44 4 as
2 o ] o 1 50 2 a8
2 0 i 14 = 3 62 5 48
2 1 0 15 3 65 5 50
2 1 1 20 ) 77 8 6l
2 2 0 2t 5 BO B 63
3 i’ o 24 4 177 7 129
3 o 1 40 10 230 10 180
3 1 [+] 40 10 290 20 210
3 1 1 7 2n 370 20 2RO
3 2 0 Qo 20 520 30 390
3 2 1 150 30 660 50 510
3 2 2 210 50 820 80 640
3 3 0 200 <100 1900 100 1400
a 3 1 s00 100 3200 200 2400
3 3 . 2 1100 200 6400 300 4800

A )At each dilution level, inoculate 1 mi into each of three tubes of media.
To calculate spN from dilutions preater than these shown, multiply the
MPHN by the appropriate_factor of 10, 100, 1060, ete. For example, if tubes
selected come fron 1077, 10 ? and 107 dijutions, multiply by lw;if from
10?107 and 10 dilutions, multiply by 100.



83,

2- Determinatlion of coliform organiams of Taecal origin:

The test waa performed on the relected tubes nf Tianry
Sulfate Tryptome Broth thal were positive Tor gaa produectinn
in the enumeration of coliforma deacribed ahpve ama Tollowg

(ICMSF, 1978):

10 ml,E.C.Broth tuhasg provided with Durham tubes wore
used. The tubes wore kept in water—-bath adjuated at 44.5°0
for at leant 24 hra. hefore being Lnoculated with loopfrnl eor
Bbroth from each of the gas—poaitive cnlturea. ATter thai ino-
culated tubes na well an caontrol anes wera returned immedin~-
tely to the 44.5°C water-~hath for A48 hnra. Tubea diaplaving
production of gas in E.C.broth tuhng wara nPregumed poaiiive

for faecal coliforms.

Afterwards a loopful from ench of the pogitive E.C.Broth
tubes was streaked on MacConkey Arar plates =o ag to obtain
digcrete colonies after the plates had been incubated for 24
hrs, at 32 + 1 C.Suspected pink to red colonies were picked
up and isolated in pure eultures (memi-anlidg agar tubea) for

the tranasport to Munich and Turther identification.

3- Conlirmatory tests for coliTorma:

lsolated organisms were identify in the milk hypiena
taboratory, Taculty of Vet.med., Minich miversity uvaing

the Tfollowing teats.

At the firaet Violet-Red—Bile~Lactose—Agar plates wero

streaked with a loopful from suapected culture from the Sami-
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80l1id Agar culture tubesa 8o an Lo ohtain discrete colonien,
After the plates had been lincubhated for 24 hra, at 32°0¢,

the suapected colonles were characterised by dark red colour
measuring ahout O.%mm. or more in diameter with reddish prec-
ipitate ring. After that Nutrient Agar plates (oxopid) were
atreaked by the reagpective dark red colonies and incubated

Tor 24 hrs. at 32°C for Turther confirmatory tests.

1l or 2 dropsa of 3% KOH were tranaferred on a clean angd
dry glags alide. Then a loopful of the reapective cultire
wag mixed in the XOQIH, After 5-10 gec.gstirring the loop wasm
raised and iT a thread of alime followed theloop 0.5 - 2 om,
or more the reaction was poaitive & indicates presence nf

Gram-negative bacteria, e.g. coliform organisma,.

¢) Oxidage tegt (GABY and HADLEY, 1957: GERMAN EGE PRODUCTS

RBGULATION, 1975):

A 6 em.aquare piece of [illter paper was put in an empty
petridish and impregnated with thren drops of a mixture of
1% Alcoholic-~ Naphthol and 1% Dimethyl-F-phenylenediamine
hydrochloride golution (2:3). Then a loopfnl of the suspeated
culture wan smeared on the filter paper. ATter thnt it wan
left for 2 minutes. Tf no change in colour reaction ncourred,
thae culture proved to he oxidann—narative,

4. Differentiation of coliforma (IMVLIC—Leata):

For the differentiation of 11% confirmed celiform cnlt-
ures inteo apecies Aand varietiea five testsn were cnrried out
roeferred to gollectively aa the "IMViC—-faoata'. A grouping

of remction combinations in presnented in Table 2.
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Differentiation af coliforms
Gas in lactose Voges
bile-salt medium Indole  Methy! Proskauer Growth
at 44-45 K°C test red test  test in citrate
Escherichia colf
Type 1
{typical) + + -
pe 11 - - + -
Intermediates
Type - e b ‘
Type 11 - + + - +
Enterobacier®
aerogenes
Type1 - - - + +
Type 11 - + - + +
Ernterobacter
cloacae - - - + +
Irregular
Type 1 - e + - -
Type 11 + - + - -
Type vi + - + +
Irregular,
other types Resactions variable
a This table is similar to the one given in Ministry of Health .. {1957).
b Weak positive resctions are oceasionally found,
c The Judiciel Commission of the International Committee on Nomenclature

of Bacterie of raAMS hae officially substi
generic designation for the genu
netional Association of Microbi

tuted the term Enterobacter as the
s previously known as Aerobacter (Inter-
ological Societies, 1963).
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10 ml. of Brilliant—-greon Lactona Bile 2% Broth tnhes
provided with Durham tubes were uged. The tubes were inoc-
ulated with a loopful from the pure sunapected culture. After
that the inoculated tubes as wall as control ones were imme-
diately incubated at 44.5 °¢ fpr 48 hrs. in the adjusted
water-hath. The tubes ware examined aftar 24 hrs. and 4R hra.
for gas production. Formation of gas within the Ditrham tuhe

was presumed ag positive.

10 ml., of Tryptone Water tubea were used. The tubes
were inoculated from the pura guapected organiam. AT tar that
the inoculated tubes as well nas control ones were incuhated
immediately in the 44.5 °o¢ water-bath for 24 hrs. then 0.5ml.
of Kovacs reagent wag added to the tube which after shaking
was allowed to stand for 10 minutes. A dark red colour in

the amyl alcohol surface layer constitutes a positive indole

teat.

Each pure suspected disolate was inpculated in two tubes
eaach containing 5 ml. of Methyl red-Voges Progkauer Broth
{MR~-VP Broth). After that one of them as well as nontrol
onea were incubated at 37°C for 4 days. The other one as
wall as control ones were incubated at room temperature
(21°C) for 4 days. Then to each tube 5 drops of aleoholie

methyl red solution were added. The formation of red colour
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indicates a positive raegult.

a) Voges-Progskauer teat (GBRMAN EGG PRODICTS REGULATTIOMN, 1975 ):

Bach respective organism was inoculated in two tubes
each contmining 5 ml. of MR-VP Broth. One of them as well ag
contrel ones were incubsated at 37°C for 4 days, Wnile the
octher tube as well as control ones were incubated at room
temperature (21°¢) for 4 doys. After that 3 ml. of BARRTTT
reagent and 1 ml. of Potassium hydroxide 40% wera added 1o

each tube. Colour change indicatea a pogitive reanli.

e) Citrate utilization test (SIMMONS, 1928):

Simmonsg Citrate Agar plates were streaked with respec-
tive organisms and incubated as well ag control ones at A7eC
for 48 hrs. Growth, which isg indicated by s change in colour

of the medium to hlue, is recorded as positive,

5- Identification of irregular coliTorm types:

28 cultures were irregular types in the "IMViC-pattern"®
(see Table 2). These culturos were additionally tested with
Bnterotube IT (Roche), n system allowing the simultaneousn
examination of 15 different biochemical reactions. For the
interpretation of the results the go~called computer code-—

and ldentification-ayatam for Enterotube I wasg veaed,



1. Banumeration of enterococecis

Many melective plating media were developed and evnlu-
ated for enumerstion and lgolation of enterococei, but the
Enterococcus Selective Differential medium (RSD) of EFTHYMTIOU
et al.,, (1974) proved to he of value not only for enumeration
but alspo for relatively rapild presumptive differentintion
of enterococecl and yielded o fnmt rate of growth snd maximuom
colony size. After breparation of medium, 1t was pouregd
into plates, allnwed o s#0lidify and stored in roly—-ethylen
bags in refrigerator. For enumeration of enterococci Q. 1ml.
from each previously prepared dilution was apread evenly on
the surface of the medium hy a sterile hent glass rod.
Inoculated pletes were incubated at 37 °C for 48 hrsa, Magenta,
pink and white colonies representing B, faecalis, intermediate
gtrains and B, faecium reapectively, were counteaed according

to EFTHYMIOU et ml., (1974).

2, Isolation of enterococci:

SF~Broth (HAJNA and PERRY, 1943) tubes were inoculmted
with suspected colonies of enterococci from ESD e r sele-—
¢tive medium for the growth only of Group D streptococoi.
After Incubation at 37°C for 24 to 48 hras. , the presence of
an acid reaction and a colour change from purple to yellow
was pregumptive evidence for the presence of the Group D
gtreptococci species. Subculture were made on the Citrate
Azide Agar (A, P.H.A., 1872), which were incubated at 3I7°C

for no more than 72 hrs. Representative colonies (blue colour)
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were inoculated In Somi-anlid Agnr tultea For tranaport Lo

Munich and fFurther ldentdfioation.

3. Confirmatory tests ror onternoconni -

a) Streaking on_Kanamycin-Baculin-Azide Agar(MOSSEL ot ol 197y,

At the Tirst a loopfnl of respentive organism waa ntrean-
ked on Kanamyoin-Raculin-Azide Apar (Oxoid) plateas, which
werae dincubated at 37°0 for Bp to 72 hrea, The plates were
examined after and the formation of black haloes around Lhe
colonies indicated a positive reault Tor Lancefield Group D
atreptococci. After that =a loopful of muspeated organiam
from Kanamycin-Esculin-Aside Agar plates was streanked on 0. 02%
Esculin-Cow Rlood~Agar and incubated Tor 24 - 48 hra, at 37°0
for detection of haemolysis nnd production of pure eultnre,
Suhnequently Brain-Heart-Infusinon Broth tuhes each containing
5 ml. were inoculated with n IoopTu'l From Rlood Arar platesn
and dincubated at 37°C for 18 - 24 hra. for Turther aconfir-~

matory tests.

b) Morphological characteriaticu:

—_—— L LR ks

Films were prepared from Brain-Heart-Tnfusion Broth on
clean and dry glass glides, then covered by glags cover sand
eXamined microscopicnlly Tor iLhe preasence of aoccl, montiy

in pairs or chaina,

ca~-Catalage tegt:

About 1 ml. of each of the BIIL Broth cultures wnsg

obtained and mixed in another tube with 1 ml. of 23 Hydrogan
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peroxide {(tube mathor). Additionat iy o Tooprul or reapantiva
culture was transfered on a olenn A dry glana alide ae owel]
An i looplul of 3% Hydrosan peroxidea, which were mixed toge-
ther., Enterococci are catalane-necative, e.px. air bubhhl an

do not appear,

cb-Modified benzidine toat {BRIBET, and BRVANS, 1960):

The suspected cnltures whioh worne not clear in the cata-
lase reactlion, were matreakaed nn Plate Oount Asar. After that
All plates wore incubated nft "0 for 241 — 48 hra. Then at
the first the plates were [lnodad with the Henzidine dihyd-
rochloride solution Followerd by the addition of an approx i -
mately equal volume of 5% Hydrogen peroxida. A positive
reaction indicated by appearance of blue-green +to deep bhlue
coloratlon quickly, could not be ohsmerved. Enterococcl are

benzidine-negative.

The criteria of SHERMAN (1917) were teated in thia part

of exsmination.

dn-Growth at 45 C and 10 -

Tempered Brain-Heart-Infusion Broth (RITY) tubes each
containing S5 ml., were incotilated with (he isolated suspected
organiama. ATtear that the inpenlated tuben were idincuhatan
at 44 °C up to 48 hrs. in adjunted water-hath or up to 14
days at 10 °C (refrigermtor). The preasaence of growth

indicated a positive resuldt forp enterocoaani,
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db- Growth at 6.5% godium chlaoride ( SHERMAN, 19737):

BHT Broth with 6.5%% Warl tnhes onch containings % ml,
ware lnoculated with respective orpaniasns and incnhsted ot
37 °C for 72 hra. The pnasitive reault for enterococel 4in

indicnted by prowti.

de~ Growth at pH 9,6 (SHERMAN, 1937)

Taolated and respective nreganiams ware inoeulated into
BHT Brofh tubes adjugtad nt pll 9.6, a2fter that the inoonlaten
tubes were incubgted at 37 °0 Tonr 23 daysa. The tuhes were
examined daily and the presenne nf growbkn indiented n pnaifive

reanlt for the entarocnecoi.

The precipitation technique (LANCEFIELD, 1933) was adop-
ted for the streptococcei grouping, by using avallable group D

antigera of Wellcomn,

4. Identification of Bnterococecus faccalisg:

Potasaium tellurite (0.04%), 2,3,5-Triphenyltetrazolia-
mchloride (0.01%) and sugaras as well ag APT 20 Strep were
used for the ildentification ol Enterncoacus farcalin (nee

also Table 3).

The iscolated confirmed orgenisma were stresaked on the
Plate Count Agar containing 0.04% potaggium tellurite
( SKADHAUGE, 195Q). ATter that all inoculated plates were

incubated at 37°C for 3 dayse. B.fTaecalis enn grow i. e
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tolaerate the potassium tellorite {(hlack coloninaa),

b) 2,3,9-Triphenyltetrazoliumchloride (0.01%) reduction:

The isocolated conflirmaed organiamn were shtraaked on Hearl -
Infusiepn Agar plates containing 0.01% nf 2,3,5~TT0 Aand 1% D
(+) dextroge (FACKLAM, 1973). The atreaked plates were
incubnated at 37 °C for 3 dayae., The poniblive recult in
indicated by deep magentn nolonred colonies (B.Taecalia)and
the negative result indieated by colouriess or Tointly pink

coloniea (E.faecium, E.durana).

Taolated organiains wmere Inocculated into Porple Proih
Rage (RAJ gt gl., 1961; TITLTON and LITS3KY, 196G7; STARK ,1970)
containing 1% of the required sagar T {(+) Arabinose, D (=)
Sorhitol and D Tagatone. The Farple Rroth tuben were shaken
gently and all tubea as well as one control were inocuhnted
at 37°C mand the reaction of inoceculated tuhes were noticed
every 24 hrsa.,, for 5 asucaesalve days,. The poaltlive reaction
wag indicated by appearance of yellew colour. A prolonged
incubation up to 30 days may be reqnired to confirm a nega-

tive resills,

d)} API 20 STREFP (mapi-hin Meprianx):

Some of the isolated orgnninms which were not clenr hy
the biochemical differnanfiation teata were tested by what's
called API 20 GTREF test. Tha inoculation, incubation and
identification were done according to napi-bio Merieux, the

latter uging the analytical prolfile index.



Table 3: Differentiation ofr Enteroceocens (17,) farcal i,
E. faeciuom and E. durans
(SCHI.RIFER und LILPPER-BAT.Z, 1984 ;
COLLINS et al. 1984)

Characteristic F. farcalis F. Taecium F. doarans

Reduction of:
0.04% tellurite + - -
0.01% tetrazolium Bl - -

Acid produced from:
l-Arabinose — * -
D~Sorbitol (- - -
D-Tagatose R — —
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1
.

Troduction of thermonuclenae (PNase) (LACIICA ot al, ,1971

and PARK et al., 1950):

The production of TNase hry microorosaninmg other thnan 18,
aureus has been reported for anterococcei (THOMAS and

NAMBUDRIPAD, 1974 and MEDWID, 1978),

The cultures were grown on cow bilonod gzar and incubnted
at 37 °C for 24 hra. Afler that p Inopful of onlture warn
tranaferred to Jl0O ml. nf wltra hipgh-heated akim milk (0, 3%
fat) in 250 ml., Tlask an well as tn BIT BRroth Luhes. AT
Tlasks and tubes were Ineabated st 37 9¢ fpp 3 dnya. Thean
in ecase of the skim milk the PH was adjusted to 3.8 with 1
N HCL angd the sugpension waos centrifugad at 182000 rpm for
20 min. at 4 og, After that the supernatant was treaotad
with 0.05 volumes (4 - Smi) ol nold 3m Trichlornacetin
acid (TCA) and left Tor 5% min. in the refricerator, Lhen
recentrifuged at 18000 rpm for 20 min. at o, Then the
ppt. was resuspended in a final veltme of 2 ml 0.05 m aterila
Triasbuffer {(plft 9.0) and adjuated to pH 8.5 with 2 N Hnaof.
After that Lhis solution as well ag BHT Broth tubes were
heated in a hoiling water-bath for 15 min, and left to coopnl.
Finally 7 ul with fine pipette from each hoiled sample were
Placed in the precut wells (2 mn), tempered at 37 °C ror
0.5 = 1 hour of Toluidine blue-0-DNA-Agar plates {(pH 6.7 and
3.0). All plates were incuhated at 37 °C and the reanlts
were obtalned after 4, 724 ana 48 hra.respectively (RECKER et

al., 1984). The heat-atable niclease antivity is indtented



by bright pink zones of DNA hydrnolyain.

b) Thermonuacleage geroinhibition test (RECKER et al., 19n4)

It was found that the thermonuelease geroinhibition
teat was a aimpla, converjent and reliahle means for disti-
hguwishing S.anrons TNanma Trom olher TNasesa. Gooin thia work
it was used for dotection of TNase group D gtreptoenced

producers.

For this purpose pairs of walls Aapaced 4 mm apart were
cut into the Toluidine hlua—0-NNA Amar. By firne pipatte
(7 ul), one well of eanh pair wan f111ed with A naurens ther—
monncleaso—antinﬂrum, Aand thae obther well wng T511n4 with
boiled enzyme extract (from skim milk ), ATter that esch
plate was incubated at 37 °C Tor 1 to 4 hra., and the inhib-
itlon was indicated hy tho Flattening of the bright pink haloe
of thermonuclease activity at the area hear the well acontain-
ing the gerum. rom other hand aerinl twofold diltutinnag of
the antisera were made to determine the highest dilution nt

which inhibition wns stil] demnnaotrahle,
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C. Staphylncocai:t

l. Enumeration of S.aunreuns:

0.1 ml. amount from each ol prepared dilutions of
aamples under investigation was iranaferred and avenly
spread over a dry aurface of the selactive agar medin naing
aurface stresking technique by A nterile hent glass rad
(CLARK and NELSON, 1961; THATCIHER anAd CLARK , 1975). Rajivrd—
Parker Agar and modified Balrd-Parker Agar plates {(HOLRROOK
at al., 1969) were atreaked and incubated at 37 °C Tor 24
hra. Suspegted coloniea (hlack, ahiny with narrow while margin
and surrcunded by clear znnes extending into the opague med-
tum) were counted. Then the plateg were reincubated Mor
another 24 hra.before being counted Aagain for further erowl h,
The two media woera matehed for the acunt ol presumptive 3,
aureus, but there was nn significant diTTerence between
counta of freshly poured plates of Lthe original Baird-Parker
medium and modified medium, ns the colony size and area of
clear zones around the colonies were also similar. So the

usze o the original medium was adopted in thia work.

2. Imolation of S.,aurena:

10% Sodium ehloride hroth tuhes (RALLEY and SCOMT,1974)
waere incculated with asuapected colonies of S.auretus From
Baird-Parker medium. Al inoculated tohes were lncubated at
37 °C for 48 hra., The presence of rsrowth s considered
bosltive for ataphylococci., After that a loopful from in-

oculated 10% NaCl broth tubes waa streaked on Mannitol Salt
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Aear. The Inonculatoed plates were incubated at 37 20 for 24
hrea, Suspected anlonlea (aurrounded by a2 yellow haln) were
priclked up and Tor Torther atnadien inoculated in Seml-anlind

Agar tubes which were jincubated at 37 °C for 24 hoursa.

3. Confirmatory teats for ataphylocoaoi:

A loopful of suspected organism wnas inoculated into
tenpered BHI Broth tubesa each containing % ml. After that
the inoculated tubes were incubated at 37 °C for 24 hra.
and a loopful from BHI tubesg wan atreaked on Bailrd-Parker
Agar plates and incubated at 37 °C Tor 24 hra., then the

culture was examined for Lypical onlonien,

b) Streasking on Rlood Apgar:

A loopful from BHT tubes wan streaked on 0.02% Faculin

Cow Blood Agar plate which wns dincubnted at 37 7 for A8 hra, ,

then the conltiure waas examined for growth and haemolyais,

Films were prepared rom the Rlood Agar on a clean and
dry glass slide, then covaered by glass ecover and examined
microacopically for the presenca of aoccel pceurring in elns-

ters.

d) atalaoe teat:

A loopful of frean 3 % I, O? wneo tranalfered on a oclean
and dry glasa slide as woll as s loopful of respective onlt-

ure, which were then mizxed together. The formation ol esaa
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bubbles ig typical for staphylococoi.

4. Tdentification of SBStaphylocoaans runceun:

To o wansearmnn tnhe containing OO ml., ol Racto coagsu-
lare plaoma wilh BDTA (vabhlbiih plaama. , Difao, 08073 - A7) 0.1
ml., from overnight BT Broth cnlture woere added, rnobher Lite
with plasma was left am 2 control, Afber thal bnth tuben
were incubated In water-hath alt 317 0 for 4 Thra., nnd exam-—
ined periodically for coagulation by gently tipping the tobe
after 15 min.during the firat hour and onces every hour there-
after until 4 hours had elapaed. Finally a1l tuhes not poai-

tive were reincubated and examined alter 24 houra.

On the clean and dry glags allde one drop of Bactn cong-
ulase plagsma with EDTA (rabbit plasma., Difce, OB03 - A7) an
well as loopful from the suapected organism were mixed careo-
fully tngether. The positive result Tor S.nureun is indleated
by the quickly formation of clenr clumping (deftection of hount

coagulage),

The aslaphyaslide tost wan noed Lo confirm S.onrena an

follows:

On a rigorously clean and dry planga nlide one drop of
aensitized red cells (RI) an well aAas one drop of control red
calls (R?) were trangfoerred arnd lo enech of the drops onae orp

two of suspected colonieas which wers grown on tho Rlaoand Agar



were added nnd the mixture wans wixed carefnlly with a plati-
inum loop. The presance and appsarance of clear clumping
(npplutination) within 15 aeconds in Lhe genogitized rad nrll

suspension (Rl) onlty indicates the presence of S.avreus.

5. Detection of deoxyribonuclease:

a) Tharmonucleasne teat (LACHTCA et al),, 1971):

Overnight BHI RBroth nnlinres were hented, in a hoiling
water-bath, for 15 min. from olher hand Toluidine Llue-0-
DHA-Agar was prepared and mbout 12,5 ml.guentities were
pipetted into petridishes. Alfter solidiflication, wells, 2
mm in diameter were cut in the agar, and the amar plugs were
removed with a metal canula. Adiquota of the prehented .
suspected cultures as well ag contronl ones (7 ul) were added
in the precut wells using {Tine pipette. Alfter that all plates
were incubated at 37 °C (gometimes alb 50 °€ in A molat cham-
ber) Tnor 4 hra. and the heat =table nuclanne antivity Iis
indicated by bright pink zones of DNA hydrolysis around the

wells.

b) Thermonuclease geroinhibition test (BECKER et al., 1984):

It was found that the thermoniclease serolnhibition tast
wnrs o simple, convenient and reiliable means for dintincuinh-

ing S3.aureus from other coasulane—-poaitive ataphylococal.

The molten Toluidine hlue~0-DHA Agar (TDA) wan poured
into petridiashes %o a depth of 2 mm; when gelled, paira of

wella apaced 4 mm apart were cut into the agar. Ry fine
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pipvette {7 nt), one well of nneh pniv wan Tilled with Lher-—
monneleaae —antiaserum agzainat Sonnrenn, and the ol her wall

wnan filled with boiled BIHI culturea, AT ter that each plate
was incubated at 37 °C Tor 1 to 4 hra., and the inhihition
waa dindicated by the flattening of the bhright pink halo of
THame activity at the arena near the well contalning the
serum, From other hand serial twofold dilutions of the
antisera were made to determine the highest dilution at whieh

inhibition was #ntill demonstrahle.

DE KERCKHOVE, 1979):

The production of hent-siable or heat-labile deoxyri-
bonuclease (DNases) ig not a mique property of S.aurens. So
a standardized procedure should be used to distinguiash the
staphylococel which produce stronz DNnge affecta Trom weak ly

reacting staphylococei.

The atrains were cultured in Hubrient Broth Wo. 2 (0Oxoid)
and inecubated at 37 °C for overnisht. Then with ilnoculation
needles of different diamrters the atraing were stresaled on
the plates with DNasgse Agznr (Oxoid) of n constant volume of
the mediom (20 ml in 90 mm petvidinhes),. After incubation
at 37 °C minimally for 20 hrs. nand not longer than 28 hre, ,
The cultures were Tlooded with N HOTI aAand the diameters of
growth apots or streaks, a2l alasr reactlon zonen whone
widths are at Ienst Cour times proster than the width of the
growth gtrask, which should not exceed 2 or 3 mm, Are geoorer
afl pogitive. Such DHage test reaults are typical for 3. nureus

of buman, bovine, porcine and, in some cases, avian origin
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As well as O, hyicus aubap.hyToaps snd S, inbermadios o Lrnatne

from dogn.

6. Detectinon of enterotoxigenicity:

As some S.aureus atraing produce enterotoxin, it is very

important to identify the enterotoXxigenic gtaphylococei.

__];- y 1967) :

100ml of double atrength BHT Broth wasg placed inside n
sac made from a piece of dialysis tuhing approximately 4.5c0m.
wide by 65 to 70 om long. The fnhe was placed in a 1000 ml.
Erlenmeyer ['lask in a U-shnpe and the twn knotted ends, loo-
ated in the neck of the Tlnak, werae aecured with plaster hand.
ATter that the Flask was antoclaryed ab 121 o0 For 15 min. ,
and 10 ml of sterile phosphate-huffered aaline were sdded to
the flask, outside the =ac of medium, From other hand the
cultures were streaked on Blood Azar and incubsted at 37°C
for 18 ~ 24 hra. before it was used +o inoculate smac—-eculture
asgemblies. The growth on the Blood Agar was harvested with
6 and 4 ml of sterile phnsphate-hulCfered saline two timesn
regpectively, and was added outsaide the asnc of medium Lo
provide an incculum volume of 20 ml. After that the Tlmak WeLri
Incubtated at 37°C on a rotary shaker at 100 rpm for 48 hrsg.
Finally the growhth surrounding the sac was removed from the
flask, and centrifuged st 10.000 rpm (4 °0) for 30 min. =and
the supernatant fluid wan annlysed Tor enterotoxin.

b) Serologicnl aggay ol cnteroboxin (SOMMERFETLD nnd TRERPLAN,

______ L e et e SR ER R et itk o -3

The precipitation testis are of hipgh gensitivity and
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technical simplicity snd offer quoantitative or qualitnbkive
results aftar a ohort period. v the datection of Lhe

enterotoxina (A, B, 01. (., and 1) in the culture suparnatant

£
Tiunids was accomplished with the modified microslide el

double giffusion tesat.

Three glasa aslidea were placed on the Tmmuno frame (each
frame holda alx glasa alides and ia placed on the Immmoleve—
ling table met and holded hy the Tmmuno frame holder and
secured by locking clampes) and were Tlooded with 10 ml of
Jiquid gel asolution (1.2% Agrose and 1% of polyethylene
glyeol 6000 gel huffer). The plate alides were laft for 15
min. for gelling, then in moiast container in the refrigora-
tor for at one hour before uvming. ATBEer that the puneh aed
war placed on the gel-covered glaca alidan one after one,
and subsequently wella of about 1.5 — 2 mm diameter were
obtained and the exceas of the gol was removed by the auction
heedle 1.2 mm diameter, The each’ two opposite wella were
filled by using Tine plpette with 7 ul of the reference
antigen as well as the gupernatant Tluid from the S.aureus
culture being examined regpectively. From other hand the
center hole was filled with 7 ul of guitable and desired
diluted antiserum. Alter that the slides were incubnted in
a moiast chamber at 37 °C for 18 to 24 hras. Then the plate
glidea were covered with 3 moiatened fFilter paper stripo one
over another ond dried at %0 - 60 °C for 2 ~ 3 hra. Then the
plate slidea were atained by tloomasaie-Brilliant-blue-solution
for 5 min. and ringed in the warm (50 "C) astain remaoval molu-

tion for 1 min., two timens, FFinally the plate slidos weore dried



and examined. The teata in whicoh lhe lines
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of ppt.from the

unknown coaleasced with the relarence line of ppt. {I'nrmeq

hy the renction ol the nntineriam wilhh Lle rafferonces nhlisran)

wore considered poaitive for Lhea enterotoxin.

10 grama of well mixead sample wass watahed in a olenn

and dry poreelain diash and Allulied with 20 ml, ofr diat, COp

Tree watenr., One ml., of 1% phenolphthalein golution waoe

added. After that the contenta were titrated againat N/9

NaoH solution to the firat persiatant Taint pink shade.

Finally the acidity % wes calculated according to the Fpoll-
R

owing formula: Acidity % = o - R = Np of

used in titration.

ml, of N/9 NapH

E. Sudium chloride coentent ol cherge sanples (Chemi. & test.or

Dairy products, 1977):

The method uged in Lhat alTtor the Ameriecan Dairy Science

Association Committee on chemical methods Tor the analyaisg

of milk and daivry products as followa:

Three grams of the cheese samples (Damietta and Kareigh)

were welghed and ground in =a conical flaak and wetted with

30 ml, of 0.1711 N agllver nitrate aclution,
of halogen-Iree pure nlitric acld as well ag
water were ndded. Thea ook was boiled. Aa
approximately 1% ml. of saturated pPotassium
avlution in 5 ml. portions were added, then

cheese particlea wers digaestad, After that

Affer that 15ml.
50 ml. of digt.

the mixturn hoiled,
Permanganate

hoiled until mll

the aolution was

diluted %o abtout 100 ml. The liguid waa decanted into a
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beaker, and the pracipltate wan waghed hy nadding 100 mt, np
diatilled water and decanted arain. 3 ml. of a aatunratad
Ferrice aumonlom sl lnbe waa edded g an fndlionator., Thres
excess of silver nitrete was titrated apgainet 0.71711
potasaium gulfocynnate, The asdium chloride content wnea

calculated acaoording to Lhe Following formula:

NaCl % = numher of ml. ol ailver nitrate nased (30)~-titratinn

valve (R}Y/ weight (3 crama).

P, §£§Egilococcus agureua and lhermonucloase activiti_ig

In Munieh 10 random samples ench of Bulgarian and Turkiah
sheep cheese have been collected on the market and tested for

the presence of Staphylococcus aurcus and thermonuclease,

For the enumeration of Staphyloenccus aureus the aamplesg
ware prepared In the described manner (section I B), spreag
ovar the dry surlace of Baird-Farker-Agar plates and incub-
ated at 37°C for 24 and AB hrao (section T O 1), After
ennmeration of typiecal colonies these and sunspect atypiocnl
onaegs (hlack colonies without erg yolk reaction) were anbie-

cted to the coagulage test.

Moreover the sheep cheese gamples were tegted Tor ther-—
monucleage (PARK‘EE E}" 1979}, To P20 gms cheese 5 gm. of
non-at-dry milk which was free from TNase and 2 volumes
{50 ml) of derionized water waere addod. The sample wns blended
in the mixer at high speed Tor 1 minute and the PH was adju-—

ated to 3.8 with 1 N HC1. After that the sugpension was

centrifuged at 18000 rpm for 20 min. nat 4 °C and the
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supernatant fluid wasa obtained and Lrented with 0,05 volnmen
(2 ml) of cold 3 m Trichloroncelic acid (TCA). This mixture
wag left for 10 - 15 min. then rocentrifuged Tor another time
at 18000 rpm for 20 min. at 4 €. After thet the pPrecipitnote
wag resuspended In a final volume of 2.0 ml. in 0.05 m sterils
Trisbuffer (pi 9.0) and adjusted o PH 8.5 with 4 N Naoll.
Finally this solubtion was heated in a boiling water-bath Tor
15 min., and about 10 ul with fine pipette was placed in the
precut wells (2 mm) of Toluidine blue-0-DNA-Agar plates,., All
plates were incubated at 37°C Tor 4 and 24 h. in a moigt
chamber and the heat stable nuclease activity was indicates

by bright pink zZones ol DNA bydrolyaig.
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1T = 1 o, 2 == 3 - 4 ™ 5}
£ 107 2>1p =10 - 10 =1 -0 10 ?07 entergc?ccus
count/md . oragm.

Ficgqure 4: Total percentada dist ribution .
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Fiqure 6: Total percentage distribution count/ml or gm.
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DISCUSSION

Incidence of coliforme:

The coliforma and B.colt are used as indlcators of the
bacteriologlcal quality of raw mllk and milk producte as
wall as the efficiency orf hygiene in farm milking parloursg,
dairy fuctorlies and shops. On the octher hand a little
attention is glven to the pPoggible hazards to public health

of these microorganiamg,

Reaults given in Table 4 show that the Most Probable
Number of coliforms/ml in the examlned 40 milk gsamples reag-—
ched frog < 3 to0 1.1 x 13 with an arithmetic mean.(ia) of
4.05 x 10 and a geomstric mesan (fg) of 5.61 x 13. 47.5% of
the samples contained less than 103 coliforms/ml {(Table 53
Flgurea 1 and 2), 77.5% 1259 than 18 coliforma/ml, In 154

of the samples gt least 10 coliforms were found.

Nearly gimilar Tfindings were reported by BL-SADEK &
HAMED (1957), ITO (1963), BECK (1965), KIBLWETN (1966},
YANKOV (1967), ANON (1967), ANON (1970), GuAzZvINTAMN, et al.
(1972), KALINA, et al. (1973), 0zZALP (1974), SHELAIH (1976),
EL-BSAWY (1978), MOUSTATFA (1978) and MOHAMED (1981). Compara-
tively lower results were recorded by PIRAUX, et al. (1952),
IMAMURA, et al. (1958), KYLA & ANNA (1962), BOTTAZZI (1966),
AHMED, et al. (1974) and GAHLOT, et al. (1975). The lowest
counts were reported by ROMAIN & ESSAFT {1968), KUMAWAT, ot

al. (1972) and CHUBR, et al. (1905).

The 40 Damistta chegge gamples showed an arithmetic

mean of 4.71 x 10/gm. The minimum number was lower than



3/gm, the maximum number higher than 1.1 % lg/gm (Table 4),
40% of the gamples had MPN of less than 1é/gm and 17,.5% nof
mere than 10/gm (Table 5; Figures 1 and 2). fThe Kareiqh
cheases showed higher contents of coliforms, though miﬁimum
(<3/gm) an4 maximum (> 1,1 x J.g/gm) didn't differ. The
artithmetic mean waa 1.57 % 10 coliforma/gm, the geometric
bne 7.53 x 10 /gm. Only 20% of Kuareish cheeses contained
leas than lg coliforms/gm and =till 52.5% at leagt 13 colif-
orma/gm (Table 4 angd 53 Pigures 1 and 2).

Resulte obtained were in agreemant tg a certaln extent
with those reported by GHONBIM (1963), MOURSY & NASR (1964),
DEVOYOD,.EE_EE. (1968), MARTINEZ & FERNANDEZ (1978), SHELATH
(19?9), BURZYNSKA (1980), LUK & DUNKELD (1981) ang WDOD,_EE
al. (1983). However BRAG & KAMFE (1969, PARK, et E&' (1973),
FAHMY & YOUSSER (1974, COLLINS-THOMPSON, et al. (1977),
FRANK & MARTH (1977, OTTOGALLT, et al. (1979), FEDER (1981)
and TESONE,.EE.E}. (1981) reported io some exXxtent lower
resulta, while LYONS & MALLMANN {(1954), MANOLKIDIS, et al,
(1974), IKOwOMOV, et al. (1976) and BRODSKY (1984) recorded

lowest resulte,

There was no significant relation between the coliform
MFN and the sodium chloride content of both types of cheesge
(Tables 6 and 7).

In the yoghurt gampleg the Moot Probahle Number ranged
from 4 x 10/gm to >1.1 x 10/gm., The arithmetic mean run

6

to 4.38 x 10 coliforma/agam, the geometric mean to 1,15 x 10

coliforms/gm. The majority of the aamples (70%) contalned
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3 4 5
10 or 10 coliforms/gm, but 13,3% had atill more than 10

coliforma/gm (Tables 4 and 5; Figures 1 and 2).

Comparatively lower results were reported by HUDEC
(1968), but the lowest resulta were obhtained by VARABIOFF
(1979). On the other hand CERAN (1971), TZANETAKIS (1972),
PAPAVASSILIOU, et al. (1973) and KIBLWEIN (1980) reported

only that coliforma were found in examined yoghurt gsamples.

From the ANOVA-Table (Tahle 8) it can he aeen, that
there wag no significant relstion between acldity % andg

coliform MPHN,

The faecal E.coll type I proved to exist in T4.2,77.8,
7%.5 and 66.7% of the examined milk; yoghurt, Kareish cheess
end Damietta cheese respectively (Table 9), while irregular
type I proved to exist in 0.0, 7.4, 20.5 and 27.8% reapec-
tively. The irregular type II was Tound in 9.7, 14.8, 0.0
and 0.0%, the irregular other types were found in 16.1,0.0,
0.0 and 5.5% of previously examined milk and milk product

samples respectively.

The gained results in examined milk samples were nearly
g#imilar with those obtained by MOUSTAFA (1978}, while compea-—
ratively lower values were recorded by TOVAR (1955), YANKOV
(1967) and ROMAIN & ESSAFT (1968). The lowest regsulta were
reported by MURRAY (1960), HALL, et al, (1967), JONES (1971),
AHMED, et al. (1974), MOUSTAFA, et al. (1975), EL-ESAWY
(1978), SINCH & RANGANATIIAN {(1978) and JOHNSTON, et al. (1982).
Howsver BROCKS (1974) recorded higher values.
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In examined yoghurt aamplan comparntively aimllar Tind-
ings ware reported by PAPAVASSILIOU, et nl. (1973) whilas
HALL, et al. (1967) and TZANBTAKIS (1972) recorded lower
regults, Higher value wasg reported by VARABIOFF (1979).

The obtained results from examined Kareish cheeme were
in agreement to a certain extent with those reported by ABD-
EL-RAHMAN (1972) and LUCK & DUNKELD {(1981). Comparatively
lower values were recorded by HALL, et al. (1967), BROOKS
(1974), MANOLKIDIS, et al. (1974) and EL-BASSIONY (1977).
However lowest resulta were obtained by REINNBKE (1965},
FANTASIA, et al. (1974), SINGH & RANGANATHAN (1974), TZANE~
TAKIS, et al. (1977), SHELAIH (1979) and BRODSKY (198B4). On
the other hand MOURSY & NASR (1964) reported higher values.

In examined Damietta cheege samples nearly similar
findings were reported by BRCOKS (1974) and MANOLKIDIS, et
al. {(1974). ILower results wers obtained by GHONETM (1963},
REINKEKE {(1965), HALL; et al. (1967), ABD-BL-RAHMAN (1972),
FAHMY & YQUSSEF (1974), FANTASTA, et al. (1974), SINGH &
RANGANATHAN (1974), TZANBTAKIS, et al. (1977), SHELATH (1979)

and BRODSKY (1%84), but higher value was reported by LUCK &
DUNKELD (1981).

The differentimtion of the 28 gtrains which were claga-
1fied am irregular types according to the IMViC patiern
showed that all strains belonged to the typea T and 11 were
E.coli, whereas only two of the six strains of other irreg-

ular types were algo E.coli {Table 10).

Although varicous aspects of coliform bacteria 1n milk
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and milk producta have bheen atudlaed, comparatively little
infarmatinn is Aavailnhlae on Lhe ncenrrenco ol pnbthngonie
aerotypes ol E.e¢oll in dnlry productsa, Lt appeara thnl
wherever fsecal colifprma ooccwmrr, there ig also a chrnoe

that enteropathogenic E.coli (EEC) will he found,

B.coli i o normal inhabitant iq Lhe gut of man annd
animals. Therefore their preaernce in milk aAand milk produ-
cta may be indicative of faecal contamination. Moreover,
these organisms can grow readily in milk and milk products,
egpeclally in summer, resulting in undegsirable changes in
milk and it=a products. From a puhlic health point of view,
entero—-pathogenic serotypes have heen implicated in casnes
of fatal gastroenteritia in children and infanta Aas well as
in summer diarrhea. Hacently FB.coll haa attracted wmuch
attention as a potential pathorgen suspected to he aascclia-
ted with outbreamka of gastro-enteritis and ffood poisoning
in human beings. (GORBACH gt =1., 1971; MATSIEVSKII ot al.,
1971; FANTASTIA et al., 1974).
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Incidence of enterococcl:

The presence of intestinal inhabitants should be taken
ag indicative of lack of cleaniinasa. So the group D atrep-
tococedi could gerve effectively as aanitary indicators ofl

fascal contamination and Ffood quality.

The results given in Table 11 eshow that the Arithmetic
mean waz 1.59 x 10/milk and the geometric mean wan 8,44 x
1g/ml milk. The counts reached from € 10/ml (entervcocel
nondetactable) to JéB x lg/ml. 75% of the mllk samples were

5
in the range from 10 - 10/ml (Tahle 123 Figures 3 and 4},

The gained resulta were nearly similar %o a certain
extent wlith thoae obtainaed hy OZALP (1974), GOGOV (1975),
EL-ESAWY (1978), OTTOGALLI, et al. (1979), MOEHAMED (1981}
and BRAG (188B2). On the other hand JICINSKA & PESEK (19567),
HASHIMOTO (1968), KUMAWAT, et al. (1972), THOMAS & LAXMIN-
ARAYANA (1972), KALINA, et al. (1973), MARIMUTHU, et nl.
(1975), AHMED & EL-BASSIONY (1978} and MOUSTAFA (1978) repo-

rtad lewer counts,.

In Damietts cheese samples the counts varied from 1 x
lg/gm to 8.1 x 10/gm. The arithmetic mean was 9.56 x 10
whereas the geometric mean was 1.18 x 1g/gm (Table 11},

67.5% of the samples had enternenccus counts up to 10/gm,

but 25% contained at least lg/gm {Table 12; Figures 3 and 4).
For Kareish cheese the following results have heen recorded:
ia: 8%61 * 10/gm, ig: 2.29 x 1g/gm; range from 7 x 13/gm to

8 x 10/gm {(Table ll)é In B2.5% of the Kareish cheese samplesn

counts of at least 10/gm were registered (Table 12; Figures

3 mnd 4).
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Values obtained were in agreement to a certain extent
with those obtained by HANNAY & NEBWILAND (1951), CTLARK &
RELINBCLD (1966), ALEKSIEVA (ravay, OTTOGALLI, et al. (1979},
et al. (1981),

ALEKSIEVA (1980), DAVE, et al. (1980), RAMOS,
BRAG (1982) and MUGCHETTI, ot al. (1982), while BRAG & KAMFE
(1969), AHMED (1977), AHMED & BL -BASSIONY (1978) and SHELAIH

(1979) reported lower results,

2
The yoghurt samples had a minimum ceount of 4 x 10/pm and
G

a maximum of 2 x 10/gm (Table 11). The arithmetic mean wan
5
2.15 x 10, the geometric menn waa 3,60 x 10/gm. The highest
2
frequency distribution (90%) waes in the range from 10/gm to
4

10/gm (Table 12; Pigures 3 and 4).

Nearly similar findinga were recorded by BRAG (1982),
while AHMED & EBL-~-BASSIONY (1978) reported lower reaults,

Table (13) reveals that the P.cal. was more than P.tab,
(F.ratio at 0.05 & 0.01) so the quantitative relationahip
between the salt % and enterococci content in examined
Damietta cheese samples is aignificant. On the contrary
Table (14) showa that the F.cal. was lesg than P, tab. (7.
ratio at 0.05 & 0.01) ge that the guantitative relationship
between the azlt % and enterncocei content in examined Kareilgh
cheese samples is not gignificant and may he attributed to
accidentality. In Tahle (15) the F.cal. was leans than PF.ratin
af 0.05 & 0.01) =o the quantitative relationship between the
acldity % and enterococeci content in examined yoghurt samples

18 not significant and may also be attributed to accldental-

ity.
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In Teble (16} the FEnt.frecnlis, Ent.lasciom and Fnt.
durans proved to exiat in 6T.7, 22.6 and 9,7% of 1he oxAamined
wllk anmples, In 6409, 32,4, 2.7% nnd GF.T, 17,6 and 4. 7%
of the examined Damietta and Karaeish chieegess asmples reapro-
tively as well ag in 81.5, 18.5 and 0% of the examlned yogh-

urt gamples,

In milk samples nearly similar findings for Ent.fanecalis
were reported by FACKTAM (1971), KATLINA, et al. (1973), AHMED
& BL-BASIIONY (1978) and MALTK (1982). Howaver HASHIMOTO,_Ej
2l. (1964), JANOSSY (1969), AMMED, et al. (1974), MOUSTAFA, ot
als (197573, BRUM, et al. (1977}, FAPAVASSILEIOU & STAMATEL-
OPOULOU (1977) and CARRASCO, et al. (1978} recorded lower
values. A comparatively higher value was ohtained by SOLBERG,
et al. (1957)., while for Ent.faecium the recorded reault was
in agreement to a cartain extent with that reported by MALTYK
(1982)., however STOCKER {1958}, HASHIMOTO, et al. (1964) and
CARRASCO, et al. (1978) reported higher reasults. On the other
hand lower wvalues were obtained by FACKLAM (1971). Nearly
gimilar resultas for Ent. durans were reported by MALIK (1982),
while HASHIMOTO, et al. (1964) and FACKLAM {1971) reported
lower values, but CARRASCO, et al. (1978) reported to a cert-

aln extent higher resulta.

The gained results obtained from examined Damietta cheesn
for Bnt.feecalis were similar those obtalined by SOLBERG, ot al,
(1957), FACKLAM (1971), MALIK (1982) and SUAREZ, et nl. (1983).
However QHOWEIM (1963), CLARK & REINBOTLD (1966), JANOSSY(1969),
AHMED (1977), EBL~-BASSIONY (1977), DAMDTNSIREN & GRUEV {(1978)
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and DAVE, et al. (1980) reported lower values. Higher resaultas
ware obtained hy DUCHENNE, et al. (1969), AMMED & EIL-BASSTONY
(1978), SHELATH (1979) and MUCCHETTT, et nl. (1982). For Bnt.
fagcium a comparatively equal renult was recorded by ALEKSIBVA
(1979), but BALDOVIN-AGATT, ot al. (1963), ALEKSIEVA (1930}

and DAVE, et al. (1980Q) reported hilgher values. Lower results
were obtained by DUCHENNE, =t al. (1969), FACKTLAM (1971),

MATLTK (1982}, MUCCHETTL, ot al. (1982) and BUARRZ, et al.{1983).
On the other hand the recorded values for Ent.durans were

lower than those obtained by BALDOVIN~AGAPIL, et ml. (1963),
FACKLAM (1971), DAVE, et al. (1980) and MALIK (1982), while
DAMDINSUREN & GRUEV ( 1978), ALEKSIEVA (1979), ALEKSIBVA (1979),
ALEKSIEVA (1980) and SUAREZ, et ml. (1983) recorded very higher

resulta.

The obtained values from examined Kareish cheese samples
for Bnt.faacallia were In agreement to A certain extent with
those recorded by SOLBERG, et zl. (1957), FACKLAM (1971) ani
MALIK (1982), on the other hand DUCHENNE, et al. (1969),
AHMED & EL-BASSIONY (1978), SHELAIHN (1972) and MUCCHBTTI,
et al. (1982) reported higher results, while GHONEIM (1963),
CLARK & REINBOLD (1966), JANOSSY (1969), AHMED (1977}, BEL-
BASSIONY (1977), DAMDINSUREN & GRUEV (1978), DAVE, et al.
{(1980) and SUAREZ, et al. (1983) reported lower values. The
recorded reasults fTor Bnt, freciuvm were comparatively asimilar
with those obtained by DUCIHENNE, et al. (1969)., but
BATLDOVIN-AGAPI, et al. (1963), ALEKSIEVA (1979), ALEBKSIEVA
(1980), DAVE, et al. (1980), MALTK (1982) and MUCCHETTT, gt

al., (1982) recorded higher results. On the other hand
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FACKLAM {1971) nnd SUAREZ, SiAﬁlf (1983) reported lowar
vialues. For Ent.durana recorded BATLDOVIN-AGAPI, et al.
(1943), FACKLAM (1971) s DAVE, i_i:- :}_1_. (1980) and MATIK {19a2)
lower reaults, whlile DAMDINSUREN & GROEV (1978), ALRKSTIREVA
(1979 & 1980) and SUAREZ, et al. (1983) reported highep

values.

In examined yoghurt samplea PACKTLAM (1971) recorded
lower results for Ent%, Faecalis and Bnt.faecium but a higher
reault for BEnt.durans. AHMED & EL-BAZSTONY (1978) raported
a2 lower value for Ent.faecalia, while MATTK (1982) recorded
higher results for Bnt. faecium and Ent.durans but lower

value for Ent,faecalis.

The thermonuclease production from isolated strains of
group D streptococci was detected in J2.26, 0.0, 0.0 anad 0.0%
of examined milk, Damietta cheese, Kareish cheese angd yYoghurt
samples reagpectively, while the TNage-gseroinhibition againgt
5. aureus nuclease antiserum for the pogitive TNase straing
wads negative (Table 25). ALl TNase-positive strains were

Ent. faecalisn.

The gained results were nearly similar with thoge reao-
rded by BATISH, et ml., (1982)., whlle BISSONNETTE, et al.
{1980), PARK, ot al., (1980) reported lower values. On the
other hand BECKER, et al. (1984) reported no positive result.

Although these streptococel are not of great clinical
importance, they are one or the moat atudied groups of
streptococci. Thias is because of their distribution and

importance in water, Cfood and dalry industriesa, where thelr
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presence can bhe correlated with ascal contamination from
human arnd animal gourcesas. Tn addition to thelr use un
pollution Indleatora, it wonld be advantageous to employ
these organisma to trace the sonitary history of a foond
products so that preventive measures could he initimted 1n
order to minimize or prevent contamination. The entervcocei
are widely distributed in fooda, they decompose lactose to
lactic acid which induce certmin undeasirable changes in milk
end its producta, grow in a wide range of temperature (het-
ween 7 — 10 and 45°¢) and pH (between 4 and 8 - 10), and

are tolerant to salts (6.5% Nacl}), therefore the enterococci
are of Interesat due to their characteristics of heing the
mest thermo-regigtant among the non-aporulated microorgan-—
iams and provide a good genersl index of faecal contamination
ag well as food quality and Ent.fmecalis dg believed to he

a gpecific index ©of human pollution.



Incidence of Staphylococcus aureug:

The presence of viable gtaphylococcei (8. auvreus) in Tood
initially and their subsequent growth during procegaing and/
or storage could lead to presence of various enterotoxing
capable of causing food poisoning. ©On the other hand the
gtaphylococeci are important not only in staphylococcal food
prolsoning but algo in many human infectiong. Therelore
ataphylococel continue to he an Important problem Tor food

procedsora, food service works, aAand consumers.

The results given in Tahle 17 show, that the arithmetic
mean for presumptive 5.aureus (plack colonies with haleo on
Baird~Parker Agar) was 1.39 % ]S/ml milk, whereas the geome-
tric one was 1.29 x 10/ml. The acounts reached from 1.9 x
lg/ml to 1.7 x 1g/m1. Nearly three guarters ol the miik

gamples {72.5%) had presumptive S.aureus counts within the
2 4

range 10 - 10/ml (Table 18; Figure 5 and G).

Results oblained were in sagreement to a certsain extent
with those recorded by CLARK & NELSOM (1961), SHARPE, et al.
(1965) and ABO-BL-NAGA (1972), while LENGAUBR & STUMTNER
(1974), SINGH, et al. (1980), BECKER, et al. (1984) and
CHUBB, et al. (1985) reported lower values.

In Demietta cheese gamples the counts varied from

2 7
8 x 1¢/gm to 1 x 10/gm (Table 17)}. The arithmetic mean was
6

=

5
1.8 x 10/gm, the geometric menn was 1.09 x 10/gm. The hisgheat
2 5

frequency distribution was registered 1in range from 10 to 10/

gm (72.5%). The counts in Kareish chesse were a little hit
6

higher. The arithmetic mean wns 6.87 x 10/gm, the geomeatric
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5 s
mean wag l.44 x 10/gm, the highest coumnt was 7.8 x 10. On
the other hand only 25% of the anmplens hnd gountn of ntk Least

10/gm (Table 183 Figures 5 and 6).

Nearly similar Tindinges were reported by DONNELLY,_EE
3}. {1964), DEVOYONn, et al. (1968), SOMM (1970), HOLZAPFEIL
& MOSTERT (1973), GHAZVINTAN, et al., (1975), MARTINEZ &
FERNANDEZ (1978), DANIELSSON, of nl. (1980) and TODD, et al.
(1981). However FARONE (1966), HEKNEBY & GONDROSEN (1981),
TBESONE, et al. (1981) and RRODSKY (1984) recorded lower
valueg, while EPSOM (1964) and IENISTEA, ot al. (1971) Tepo-

rted higher resulta,
In the examined yoghurt aamplea the counts varied from
3 [
3 x 10/gm to 2.2 x 10/gm (Tabla 17); 76.6% of the sampleg
2 4

4

had counts in the range 10 - 10/gm (Tahie 18; Figurens 9 nnd
6 7
6}, The maximum count was 2.2 % 10/gm, the minimum 310/ zm.

The recorded results wore comparatively simulate thooe
obtained by CLARK & NELSON (1961}, SHARPE, et al. (1965) and
ABO-EL-NAGA (1972}, while LENGAUER & STUMTNER (1974), SINGH,
et al. (1980) and CHURB, et al. (1985) reported lower

regulta.

Table (19) reveals that the P.cal. wan higher than ¥, tab.
(F.ratio at 0.05 & 0.01) so the quantitative relationship
between the galt % anag staphyloecocci content 1in examined
Damiatta cheese gamples 1ls sipgnificant and not attributed to
Accidentality. On the other hand table (20) ahows that

the F.cal. was lesga than F.tab., (P.ratio at 0.05 & 0.01) =o
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the quantitative relationship hetween +the salt % and staph-
Yloecoecel content in examined Knreiah cheens anmplees ia neot
gipgnificant and may he attribnted to Aaceldentallity., Prom
table {21} it can be seen thnrt 1he F.enl. was higher than
F.tab., (F.ratio at 0.05) o the quantitative relationship
between the acidlity % and stsphylococoi content in examined

yoghurt samples is amignificant but not due to acotdentnlitfy.

36 (28.8%) of the 125 presumptive S.aureng atrains
proved to be S,aureus (Tahle 22). There were considersble
differences depending on the origin of the straina (milk:
45.7%; yoghurt: 34.8%; Damietta chense: 23.3%; Kareish
cheege: 13,5%). All but 2 S.aureus strains were positive
in the coagulase-test, the slida agelutination technigue,
Staphyslide test and termonucleawms test. The two mentioned
gtrains igolated Trom yoghurt samples were negative in the

glide agglutination technique.

Nearly eimilar findings in examined milk gamplea wera
reported by THATCHER, et al. (1956), SVESHNIKOVA, et al,
(1978) and AHMED (1980); while ABC-BL~NAGA (1972); P.H.T..S.
(1972) and MOUSTATA, 8t al. {1975) recorded lower values.
On the other hand higher results were obteined by CLARK &
NELSON (1961). “The results recorded in examined Damietta
cheese samples were in agreement to a certain extent with
those obtained by DONNELLY, et al. (1964), IENISTEA,_EE_E}.
(1971) and AHMED (1980). TFrom ofher hand HENDRICKS, et al.
(1959), ALLEN & STOVALL (1960), HAUSLER, et al, (19601},

MICKELSEN, et al. (1961), RIVAS, et al. (1965) and GHAZV INTAN,
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et al. (1975) racorded higher valuen; while GHONEIM (1963),
MICKELSEN, et al. (1963), ABD-EI.-RAHMAN (1972), P.H.1,. 8.
(1972), MALESZEWSKT, 8t al. (1976), EL-BASSIONY (1977,
SHELAIH (1979) and FEDER (19R81) reported Jower valuen. Mo
the examined Kareiah cheesge gamplea the ohtained values worae
comparatively simula thosae recorded by GHONEIM (1963), MIOK-
ELSEN, et al. (1963), ABD-EL-RAHMAN (1972), P.m.1.. s, (1972)
and EL-BASSIONY (1977); but ATTEN & STOVALL (1960}, DONNETLY,
et al. (19624), RIVAS, et al. (1965), IENISTEA, gt al.(1971),
GHAZVINIAN, et al. (1975) and AHMED (1980) reportead higher
values; while MOURSY & NASR (1964), MALESZEWSK I, et al.(1976),
SHELALH (1979) and FEDER (1981) recordad lower values, Tn
axamined yoghurt samplea the reported results were higher

than those obtained by P.H.L.S. (1972) ana AHMED (1980).

All 36 5. aunreus Atraing ware also poesitive in the ther-—
monacleaseseroinhibitions-teat (Tahle 23). RECKBR, et al.

(1984) reported similar results.

In the Deoxyribonuclease plate eulture taat the diame-
tera of the reaction =zones of the atraina tested were alwaye
equal to or larvger than Tnur times the diameters or the
growth, in a few canea even larger than aix times the dinme—
ters of the growth (Pable 24). These positive reaction are
typical for human, bovine, poreine and certain avian atraina
of S.aureus (DEVRIESE ang VAN DE KERCKHOVE, 1979). The
gained reaults ware gimilar to thoge obtained by DEVRIESE
and VAN DE KERCKHOVE (1979) and DEVRIESE and HAJEK (1980).
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4 (11.1%) of the 36 S.aureus stralnsg were enterotoxi-
genic, namely 2 (28.6%) of the 7 S.aureus stralne isolnted
from Damietta cheese and 2 (A0%) of the 5 atrmaines Taolnked
Trom Kareish cheess, but none of the milk and yoghurt str-
alna. All enterotoxigenic strains produced staphylococeal
enterotoxin type A. The enterotoxin types B,-C], 02 and D
could not be detected uaing sac—eculture technique for enter-
otoXin production and microslide gel dnuble diffusion tegt

as ssrological assay.

For examined milk samples recorded CRECCARELLT & FRANCIA
(1952), SIMKOVICOVA & GILBERT (1971), PAYNE & WOOD (1974),
MAYER (1975), NISKANEN & KO IRANEN (1977), PARK, gt al. (1978)
and AHMED (1980) enterofoxigenic straing of S.aureus, while
FAYNE & WOOD (1974) and PARK, ot al. (1978) reported entero-

toxigenic gtrains for yoghurt samplas,

In examined Damietta and Kareiagh cheese gsamplea the
obtained values were comparatively higher than those ranorded
by DONNELILY, et al. (1967) and PARK, et al. (1978); while
SIMKOVICOVA & GILBERT (1971), PAYNE & WOOD (1974), NISKANEN
& KOIRANEN (1977), AHMED (1980) and TODD, et al. (1981)

reported higher valuas.

Staphylococei egpecinlly S.aureus ars important pathog-
anic organisms and cause many human infections. From other
hand several outbresksa of staphylococcal food poigoning
attributed to dadry products have baen reported. These are
characterized by sudden onset, nausea, abdominal pain,
vomiting, diarrhea, exhaustion and prompt recovery, The

high incidence of gtaphylocoreal mastitis in dairy cattle
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mekes raw milk as well as Damietta and Kareigh cheesges,

which are traditionally prepared from raw milk without
addition of lactic culture or enlorant and can bhe consumed
freah, a posaible diameminator of pathogenic staphylococed.
On other hand the persona who manually handle cheense as

well as yoghurt posalbly may he carriers of acoagnlage -
poslitilve staphylococel, which are responsibhle for approxi-
mately 20% of the Toodborne illnesses ol estahlished etdology
that have been reported in the United States during recent
Year (CENTER FOR DISEASE CONTROL). The determination of 5.
aureus populations should provide an indicator of the likely
bresence ol enterotoxin and food aafety. Because counts of
S.aureug are known to decline in foods during production and/
or storage, the detection of staphylococcal thermostable
nuclease (TNase) in food can nerve a8 an indication of sauba-
tantial growth of S, aunreus and possible pregsence of staphy-—
lococeal enterotoxing as well as a public health view-point.
3inee milk and milk products eapecially Damiettas and Kareiagh
cheeses which are twe of the most roepular varieties of cheege
in Egypt, may he a major cauaze of ataphylococcal fond borne
digease in Beyrpt. The studying of this organism ia very

important from a publiec health view-point,

Sodium chloride content of cheegse sampleg and acidity of

Joghurt gamples:

Ag can be geen from Table 25 the Average sodium chloride
content of Damietta cheese was 6.52%, that of Karetah chenrge

2.95%. On the other hand the maxima were nearly equal for
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Damiatta cheese ( 9.23%) and Kareish chease (9, 3%).

The yoghurt samples had a mean acidity of 3.71%, the minimum
and maximum were O.48% and 14.5% reapectively. The question
of relationships hetween sodium rnhloride content nr acidity
of the samples and the mleroblolopical criteria have alreondy

been diascussed.

Fregence of S.aureus and TNase scliivity in sheeps cheege:

The 10 random samples of Bulgarian sheep cheese bought
in Munich contained 1% S.aureus/gm at the moat, whereas the
10 Turkish sheep cheese gamplen had counts in the range from
4 x 1% to 5.3 x 10/gm. The geometric means of the S.aureus
counts weres 1.6 X lg/gm (Bulgarian products) and 5.5 x lg/gm
(Turkésh productal), the corresponding arithmetic means were

3
2 x 10/gm and 1.46 x 10/gm reapectively.

Regults obhtained Trom oxamined Bulgsrian cheese aamples
were lower than thome recorded hy HOLZAPFEL & MOSTERT (1973),
GHAZVINIAN, et al. (1975), MARTINEZ & FERNANDEZ (1978), TRESONE,
et al. (1981), TODD, et al. (1981) and BRODSKY (1984). But for
examined Turkish cheese samples the recorded values were in
agreement to a certain extent with thoae obtalned by TESONE,
et al. (1981) and BRODBKY (1984)., while EPSOM (1964} ,DEVOYOD,
et al. (1968}, S0MM (1970), IENISTBA, et al. (1971), HOT.ZAP-
FEL & MOSTERT (1973), GHAZVINIAN, et al. (1975), MARTINEZ &
FERNANDEZ (1978), DANIEL3SOM, et al., (1980), TEKNERY & GOND-
ROSEN (1981) and TODD, et al. (19281) recorded higher results.

Thermonuclease activity couldn't be detected in any of
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the 20 examined aheep cheese semplea, Thege results wers

not unexpected on account of 1he relatively low Staphyvlo-

cocecus aureus counts of the products.



CONCLUSIONS

The high coliform, entervococei and ataphylococaol
counts as well as incldence of B, coli type I, Bnt. faecalisa
in examined gamples and fo cortain extent the presennse of
coagulase, TNage-pogitive S.auraens in raw milk & yoghirt
and the occurrence of enterotoxigenic gtaphylococai in
Damietta and Kareish cheernen indicate, that production,
handling andg processing of examined samples of milk and
dairy producta are rerformad under saniltary neglected

measures.

The Bulgarian and Turkish #theep mllk soft cheesge

gamples drown in Munich showed low ineidence of S.aureus,

The results of the bacteriological examination of
examined samples make it inereasingly necessary for conc-
erned authority to impnge apecific atandarda and rontrel
measures to govern produchion & handling of milk as well
a9 procesasing of Damietta & Kareliah chaeaes and yoprhurt

(zabady).

The following recommendation should be taken in
congilderation to improve the auality of produced milk andg

daliry products in BEgypt:

l. Strict hygienic measures ghould be imposed during milk:
production, handling and chesse & Yoghurt procesaing

to prevent such contamination.

2. Heating of milk to deatroy pathogenic microorganismsg
and rapidly cooling and continuocus refrigeration of

milk from time of milking wntil its use 1in meking



dairy producta {(1.e cheans & yoghurt),

Prevention of recontamination of heated milk or charan

and yoghurt.

Pariodical inspection nf dalry Tarma as well ag orf dnivry
pPlanta by specialiats,

Educational programmes top thnae sharing in milkx prodanetion
& handling as well ag in Precesaing of dairy producta hy
gpecialista, should he encouraged.

Periodicael examination of persons who are in contact

with milk and mllk products ( health certificate).



SUMMARY

I. 150 random samples of milk and milk products (40 milk
gamples, 40 Damletts cheese aamples, 40 Kareish cheege
samples, 30 yoghurt aamples) wera collected from Jiff -
erent lpcalities in Behera province. Moreover all gamples
were exmamined for the presence of coliforma, enterococcl
and Staphylococous auresus, the cheease gamplea for thelr
sodium chlorlde content and the yoghurt samples for their

acidity.

The milk samples showed the following geometric mean
values: 5.61 x 103 coliforma/ml, B.44 x 103 enterccocecl/ml
and 1.29 x 105 Staphylococcus mureus/ml. In a few gamples
coliforms ( < 3/ml) and enterovcocel (< 10/ml) could not be
found, Staphylococcus aureus were pregent in all samples

(minimum: 1.2 x lOB/ml).

tha resultas for coliforms (1.85 x 103/gm) snd Staphyloco-

ceug sureus (1.09 x 105/gm) in Damiette chesse were

similar to those in milk, the geometric mean for entero-
cocci, however, was higher (1.18 x 105/gm). In 20% of
the samples coliforms could not be detected {3/gm), but
all mamples contalned enterococcl (minimum: 1 x 103/gm)

and Staphylococcua aureng (minlmum: 8 x 102/gm).

The microbiologlcal quality of the Kareish cheese aampleas

waz the most unfavourahle of the products tested. The
geometric means run to 7.53 X 105 coliforms/gm, 2.29 x 106
enterococci/gm and 1l.44 x 10° Staphylococcus mrureus/gm,

Enterococoil (minimums: 7 x ]04/gm) and Staphylococcutsr aureus
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(minimum: 8 x lOE/gm) were ohnoerved in all samples,

coliforms in all but one aample,

The yoghurt samples showed the lowegt geometric mean Tor
Staphylococcus aureus (3.69 x 104/gm), whereas the corr-
esponding values for coliforma (1.15 x 105/gm) and
enterococel (3.6 x 104/gm) were higher than those repis-
tered in the milk samples. The minlmum counts were:

4 x 103 coliforma/gm, 4 x 102 enterccocci/gm and 3 x 103

Staphylococcus aureus/gm,

The Damietta chessas samples had a conaliderable higher
sodium chloride content (mean: 6.52%) than the Kareish
cheese samples (mesn: 2.95%). The yoghurt samples had

an average acldity of 3.71%.

The differentiation of the "thermetrophic” coliforms
isolated showed that 87 (75.7%) of the 115 cultures werse
Escherichia coli type I (milk: 74.2%, Damietta cheesao:
66.7%, Kareish cheesge: 79.5%, yoghurt: 77.8%),

90 (69.8%) of 129 enterococeal Strains isolated from the
tested products rroved to he Enterocoecus feecaldis (milk:
67.7%, Damietta cheese: 64, 9%, Kareish cheese: 67.7%, yog-
hurt: 81.5%).

10 (7.75%) of the enterncoacci strains produced thermonucle
aage, but were negative in the Staphylococcus aureus ther—
monuclease-geroinhibitiontest. These gtraing belonged to
the species Enteroccccus faecalis and were isgolated From

milk.
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Only 36 (28.8%) of the 125 Staphyloeoccus aureus cultures
(black colonies with halo on the Baird-Parker-Agar) proved
to be Staphylococcus aureus (cuagulase—,thermonucleaﬂe—,
thermonuclease-seroinhibition—test—positive staphylococai).
Slgnificant differencen exlsted depending on the orlgin of
the straing (milk: 45.7% of the strains were confilrmed ns
Staphylococcus aureus; yeghurt: 34,8%; Damietta cheega:

23. 3%; Karelsh cheese: 13.5%),

All Staphylococcus aureus strains showed strong DNage

effects in the Deoxyribvonucleame plate culture test.

4 (11.1%) of the Staphylococcus aureus gtrains were entero-
toxigenlic., These straing produced only enterctoxin type A,
Two strains were isolated Trom Damietta cheese (28. 6% of

the strains) and tws from Kareish cheese (40% of the strains).

10 random gamples each of Bulgarian and Turkish milk sheep
soft cheese were collected from the market in Munich ( Fed-
eral Republic of Germany) and examined for the pregence of

Staphylococcus aureus and thermonuclease activity.

The Bulgarian products containead 101 Staphylococcus sureus/
gem at the most, the Turkiash rroducts between 4 x 101 and
5.3 x 103/gm. Thermonuclease activity could not be detected

in any of the 20 sampleg.
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Media and Reagents

1-Algoholic Naphtol Anilin Nerviatives in dephenol catalest 1 %:(Merck Art.Nr.3067),
2-Baird-Parker:(Oxoid Code CM 295)

A-Barritt reagent:({Merck Art,Nr,5712),

4-Renzidine dihydrochleride solution,

H-Frain Heart Infusion Broth:{Oxoid (Code CM 225),

G-13rain Heart Infusion Broth with 6,5 % Nacl,

T-Brilliant Green Bile (2 %) Broth:{Oxoid Ceode CM 31).
B-Bromothymol RBlue Agar Base:{(llugh and T.eifson, 1953),

9-Citrate Azide Agar:(A.P.11,A,1972),

10-Columbia Blood Agar Base;(Oxoid Code CM 331).

11 -Coomassie-Brilliant-Blue Solution:(Sommerfeld and Terplan, 1975).
12-DNasge Agar:(Oxoid Code CM 321),

13-Double Strength Brain lHeart Infusion Broth,

14-FEC Broth: ICMSI, L [—]78'),

15-E3D:{(Efthymlou, et al,1974).

16-H,0, 3 %.

272
17-H,0, 5 %.

18-T{znjmycin Aesculin Azide Agar:{Oxoid Code CM 481).
19-—1{0vac$} reagent:(Merck Art, Nr, 92983},

20-Lauryl Tryptose Broth([,aur};I Sulphate Broth):(Oxoid Code CM 451).
21 - liiguid Gel Solution:{Sommerfeld and Terplan, 1975),
22 -Mannitol Salt Agar:(Oxold Code TM 85).

24. MceConkey Agar:(Oxoid Code CM 115).,

24-MR-VP Broth:(Merck Avt, Nr, 5712},

25-Methyl Red Indicator solution:{Merck Art, Nr,.5712),
2h6-Nacl 10 %:(Bailey and Scott, 1974),

27-Nutrient Broth No,2:(Oxoid Code CM 67).

28 -Phosphate-Buffer Saline sclulion.

29.Flate Count Agar:{Oxoid Code CM 325),

3n-Potagsium hydroxide 3 T,

31 -Potagsium hydroxide 40 Y%,

32 -Potassium-Tellurite 0. 04 % {(Skadhauge,K 1950,
d43-Purple Broth Base:(Difco),

34 -Semi-Solid Agar,



35-SIM:{Ox0id Code CM 435). 186.
A6-Simmona - Citrate-Agar:(Merck Art,Nr,2501),

37-Stain removal solution:(Sommerfeld and Terplan, 1975),

38-8F Broth:(Hajna and Perry, 1943),

38-Toulidin blue-O-DNase Agar:(]_,achica,et al. 1971).

403 Trichloroacetic acid solution (T'CA),
41-2,3, 5-Tripheny! Tetrazolitm Chloride 0, 01 o (FMacklam, 1 973).
42-0,058 m Tris-Buffer,

43-Tryptone water:(Oxoid Code CM 873,

44-Violet Red Rile Agar:(Oxoid Code CM 107).
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