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ABSTRACT 

A total oj one hundred random samples. oj market mUk and. cream (50 samples 

each) were cQilectedjrom d{fferent locallt(es In E!·Dakhalta Governorate to be examined 

jor the incidence oj Klebs(ella species and its sensitivity {owards some antibiotics. 

KlebsleUa on VRB and MacCon.ky agar media were detected In percentage oj 52% 

and 48% Jrom market raw milk and In percentages oj 30% and 42% Jrom cream usiI1g 

the two selectiue media respective ly. 

K OxtjtOCQ, K. ozaenae. K. pnewnoniae and K. rhiJlosderomatis could be Isolau-;) in 

percentages oj 28. 22, 18 and 10 respectively Jrom market raw milk on MacConkey 

agar. WhUe on VRB medwm they were Isolated in percentages oj 26, 22, 30 and 8 reo 

spectively. 

... K pneumonlae. K. oxytoca. K. ozaenae and K. rh lnoscleromarts were tsolatedJrom 

cream at varying percentages rQl1g~g from 4-28% on MacConkey agar medlwn and 

from 4-20% on VRB medlwrt. 

The bfogram of Klebsiella pneumonia was assessed towards d!lferent antibiotics. K. 

pneumon/ae was resist to AmoxacyU{n. AmpicUlfn/Sulbactam. Cejoperazone. Erythrom­

ycIn. Nalldlxtc acid and Norjf.oxacin. WhUe the susceptibIlity oj K. pneumontae to Neo· 

mycin was Intennedlate but highly susceptible to AmLkacine. Cejotaxfne. Ctprojloxac[n. 

Chloramphenicol and Nitmjura.tiOn . 

The public health and economiC Importance oj isolated Klebsiella spp. as u;eU as 

recommendation jor preventing an.d mlnLrnizlng the microbial contaminatton oj market 

mUk Qf1d cream were also discussed. 

INTRODUCTION 

79 

Milk and Its products are exposed to contamlnation with several types of mJcroorC8.nisms 

from different sources. Under suitable cJrcumstances, these contaminants find their way to grow 
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ABSTRACT 

A total oj one hundred rCl.fldom samples, oj market m/U{ and cream (50 samples 

each) were collectedJrom different localities in El-Dakhalla Go[)emorate to be examined 

jor the incidence oj Klebsiella species and its sensitiLJlty lowards some anNblotics. 

KlebSiella on VRB and. MacCon.ky agar media were detected in percentage oj 52% 
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the two selective medla respectively. 

K oxtjtoca, K ozaenae, K. pneumonille and f\. rhiJ!osderomatis could be Lsolate -J. in 

percentages oj 28. 22, 18 and 10 respectively from market raw milk on MacCankey 

agar. WhUe on VRB rrtedlllm they were Isolated in percentages oj 26, 22, 30 and 8 re­

spectluel!J. 

--. K. pneumonlae, 1(. oxytoca. K. ozaenae and K. rhlnoscleromatis were f.solatedJrom 

cream at uaryfng percentages rang!-ng Jrom 4-28% on MacConkey agar medwm and 

Jrom 4-20% on VRB medlwn. 

The blogram oj KlebsieLLa pneumonia was assessed towards df{ferent antibiotics, K. 

pneumonlae was resist to AmoxacyULn. AmpicUlfn/Sulbaclam. Cejopera:zone. Erythrom­

ycin, Nall.dl.x1.c odd and Norjl.oxac./.rL WhUe the susceptlblllty oj K. pneumonlae to Neo· 

mycln was tnterrnedl.a.te but highly susceptible to AmLkacll1.e. Cejotaxine, Clprojloxadn. 

Chloramphenicol and. NlfIojuro.t£on. 

The pubHc health Wld economic lmportWlce oj isolated Klebsiella spp. as welL as 

recorrunendaHort jor preLJenting and minimizing the microbial contamination oj market 

mUle and cream were also discussed. 

INTRODUCTION 

79 

Milk and Il.s products are exposed to contamlnaUon willi several types of microorCJ-lnisms 

from dIfferent sources. Under suitable cJrcumstances. lhese contaminants find their way to grow 
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and multiply In milk and Its products leading to undesirable changes iliat rendertng it of an infe­

rior quality or even unfit for human consumption beside It may constitute a pubUc health haz­

ard. 

Klebsiella is among the oldest genera In the Enterobacter1aceae establishes in 1885 (Orakov. 

1984 and Grimo.nt et a)" 1991), the four most commonly encountered species of Klebsiella had 

all been deSCr1bed by the tum of the century. This list Included K. pneumoruae. K. oxytoca, K. 

ozaenae and K. rihlnoscleeomatis (Janda and Abbott. 1998). 

The presence of KlebslelJa In market Taw milk and/or cream does not necessart1y mean that 

there was fecal contamination as it carried In Intestinal tract of the human and animals also In 

plant, soil as well as water (Welssfeld et aI .• 1994) and canied by 6% of healthy people In nose 

and throat. approximately one third of people carry Klebsiella In their stool (Grlmoot et al •• 

1991). Their significance in foods depends upon the circumstances to which market fa .... milk 

and cream have been exposed. 

As milk and Its products represent potenUal hazardous source of virulent lOebsleUa (El~ 

Sukhon, 2003) which not only threatened the public health but also the daIry products so this 

work was conducted to study prevalence of Klebsiella and anUblotic sensitivity of K. pneumonl­

ae. 

MATERIAL AND METHODS 

One hundred samples of ma rket raw milk and cream (50 samples of each) were collected ran­

domly from dairy shops, supermarkets and grocer1es then transferred to the laboratory as rapid­

lyas possible In EI- Dakahlla Governorate. Egypt. 

All samples are Utoroughly mlxed In llieJr retaU containers. then starch test was applied fo r 

detection of raw mllk . 

• Bacteriological examination: 

(A) Preparation of sertal dllutions (APHA. 1992). 

(8) Isolation of KJebsJella species: 

(I) Using fi:oUd med1um (Violet Red Bile Agar Medium): 

The technique reconunended by APHA (1992) was applied. One m1 of market raw miL or 
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and throat. approx.lmately one third of people carry Klebsiella In their stool (Grlmont et ill., 

1991). TheIr slgr1lficance in foods depends upon the circumstances to whlch market ra ..... milk 

and cream have been exposed. 
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SukhOD. 2003) which not only threatened the public health bu.t also the dalry products so this 
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l'YrATERIAL AND METHODS 

One hundred samples of market raw milk and cream (50 samples of each) were collected ran­

domly from dairy shOps, supennarkels and groceries then transferred to the laboratory as rapld~ 

Iy as possible In El~ DakahHa Governorate. Egypt. 

All samples are thoroughly m.lxed In their retaLl containers. then starch test was applied for 

detection of raw mJlk. 

• Bacteriological examination: 

IA) Preparation of serlal dUutions (APHA. 1992). 

(B) Isolation of KJebslella speCies: 

(I) Using solid med.1um (Violet Red Bile Agar Medium): 

The technique reconunended by APHA (1992) was applied. One m1 of market raw miL or 
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cream and their decimal dll uUons were transferred Into sterile plates. To each plate 10-15 ml of 

Violet Red Bile Agar Medium (VRB) a t 45°C were added. An agar control plate for each flask of 

medium used was poured. The contents of the plates were thoroughly mixed by tilting and rotat­

Ing Ulen allowed to solidifY on a level surface. The pates were Inverted and lncubaled at 35°C for 

24 hrs . 

Five representative colonies appeared on uncrowded plates descrtbed by APHA. (1992) as 

convex, moist. mucold may a lmost ooze across the agar which Is considered to be characteristic 

of Klebsiella species, other Genera may appear mucoid were picked up and seaded on nutrient 

agar plates for purification and IdenUfication. 

(2) Using Liquid llledium: 

Fermentation tubes of 2% BrilUant C reen Lactose Bile Broth were lnocu lated with one ml 

from each of previous ly decimal serial diluUons lliereof to obtain positive and nega tive tubes. 

The tubes after mlxing were Incubated at 35°C for 48 hrs. Loopfuls from the positive fennenta­

tion tubes (pOSitive acid and gas) were s treaked onto the sun ace of MacConkey agar plates and 

Inoculated at 35°C for 24 hrs. The suspec ted colonies were streaked onto slope agar for further 

IdentificaUon . 

.. identification of lso:iat~5: 

The Isolat<":d organlsms were Jdentified according to Holt et aJ ., (1994) by tile morphological 

characlers (gram staJning and motili ty test) and biochemical reactlons (catalase t.. oxidase t ., 

methyl red, cltnate uWtzalion, Indole, u rase, voges- proskauer, gelatin liquefaction and carbohy· 

drate fennentatlon tests). 

-Antimicrobial sensitivity testing of K. pneumonlae (Using disc diffusion method) (Quinn et 

aI ., 1994), 

The anUbloUc discs used are (Amtkaclne. Amoxacyllin, Amplclllin sulbactam. Cefoperazone. 

Cefotax1me, Chloramphenicol. Clprofloxacln. Erythromycin, NeomYCin, NllrofuraUon, Norfloxacln 

and NaUdlx1c). 

RESULTS AND DISCUSSION 

The resul ls given in table (l) s howed that Kl ebsiella spp. were Isolated from 48% of examined 

market rnllk samples on MacConkey agar and from 25% of samples on VRB medium. 
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IdentificaUon. 

~ identification of l!ioia.t~s: 

The Isolakd organisms were identified according to Holt et at., (1994) by the morphological 

characlers (gram staining and moUlHy lest) and biochemical reactions (catalase t.. oxidase t.. 

methyl red. clt.rJate uWlzalloo. Indole. urase, voges-proskauer, gelatin liquefaction and carbohy­

drate fennentatlon tests). 

·AnUm!crobia! sensitivity testing of K. pneumonlae (Using diSC diffusion method) (Quinn et 

al., 1994): 

The antibiotic. dIscs used are (Amlkaclne, Amoxacyllln, AmpicillIn sulbaclam. Cefoperazone, 
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RESULTS AND DISCUSSION 

The results given in tabit: (1) showed that Kleb8iells spp. were Isolated from 48% of examined 

market milk sarnples on MacConkey agar and from 25% of samples on VRB medium. 
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Klebsiella spp. detected on MacConkey agar medium [fable. 2) were IdenUfied as K. pneu­

moniac (18%). K. oxytoca (2S<>AI) . K. ozaenae (22%) and K. rhlnoscleromaUs (10%). While. on VRB 

medium were 30%. 26%. 22% and 8% respecUvely. 

K. oxytoca was the predomJIlant (36.06%) one of the K1ebslella Isolated. followed by K. ozae­

nae (31.14%), K. pneumonJae (21 .30%) and K. rhlnoscheromaus (Ll.47%) on MacConkey agar 

medium. While. on VRB medium were 31.7%. 30.0%. 31.7% and 6.7% respecUvely rrable. 3). 

Data In table (1) also pOinted out that Klebsiella spp. were Isolated from 42% of examined 

cream samples on MacConkey agar and from 3(}% on VRB medium. 

K. pneumonlae (4%). K. oxytoca (12%). K. ozaenae. (28%) and K. rhlnosderomaUs (14%) were 

Isolated on MacConkey agar medium. While, on VRB medium were 6%, 14%. 20% and 4% ft. . 

specUvely [rable. 2). 

The percent of Identified Isolates of K1ebslella spp. were K. pneumontae (8.1%). K. oxytoca 

(16.2%). K. ozaenae (45.9%) and K. rhlnoscleromatis (29.7%) on MacConky agar medium while. 

on VRB medium were 6.45%. 25.800Al. 28.06% and 9.6()OAI respectively. crable. 3). 

The results declared that MacConkey agar medium was more effective In Isolation of K. pneu­

monlae and K. rhlnoscleromaUs. On the other hand. VRB medium was recommended In case of 

K. oxytoca and K. ozaenae. 

Table (4) declared that K. pneumoniae was resistant to Arnoxacyllin, AmplcUlin sulbactarn, 

Cefoperazone. ErythromYCin, Nalidixic acid and Norfloxacln. While. susceptibUlty of K. pneumon­

lae to Neomycin was Intennedlate. However. It Is susceptible to Amlkaclne, Cefotaxlme. Clpro­

floxac/n. Chloramphenicol and Nitrofuration. 

Bacterial contamination by Klebsiella species lead to faults in milk including ropiness and sli­

miness. 

Klebsiella species are frequently lncrtrulnated in causing mastitis and subclinical mastitis 

which leads 10 economical losses as reduction in milk production fonn affected quarters and a 

need to cull cows with badly Indurated quarters. production of low quality milk renders it un­

suitable for human consumption or Interferes with manufactUring process. highly coast of treat­

ment due to adhesion of Klebsiella to host tissues which has been attributed to the expression of 

arrange of fimbrial and nonfimbrlal adhesions (Greenwood et aI .• 2002). Heal stable protease of 

psychrotrophJc strains of K. oxytoca, isolated from milk. Is characlerlzed by high thermal resis­

tance leading to unpleasant properties [n UHT processing (Tondo et aI .• 2003). 

To overcome these economic losses which caused by Klebsiella we should know how thiS 

pathogen reach udder and subsequently affect milk to prevent losses. the possible ways of en-
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trance are through hands of milkers by using machine cups. flies (antibiotic resistant K. pneu­

monlae was Isolated from cockroaches) (El·Sonbaty. 2002) , 

Klebsiella associated with water, so washing u'dder or utensils with contaminated wa ter can 

pollute milk. While. air-born spread of K. pneurh.onlae Is possible since the organism colonize 

the upper respiratory tract of humans who handle milk (Hollander et aI .• 2001). 

It Is worth mentioning that mIlk and mIlk products that are Improperly handled provide a 

ready medlwn for transmissIon of K. pneumonlae that may causing different types of Infection to 

consumers. 

Periodical examlnation of dalry animals at the fann levels for masUtis, personal hygiene. ap­

pUcaUon of s b1cl legislative standards of hygJene a t the cha in of m1lk and products production 

and selection of the hIghly susceptible antibIotics towards Klebsiella for the treatment are con­

sidered as a recommendations should be undertaken to prevent contamination of milk and 

cream by Klebsiella organisms. 
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RESULTS AND DISCUSSION 

Table (1): Incidence of Klebsiella organisms in the examined samples 

Media used MacCo1lke VRB 

~xamined 
Total No. No. of positive 

% 
No. of positive 

% 
of samples samples s.mples 

samples 

Market raw milk 50 24 48 26 52 

Cream 50 21 42 15 30 

Table (2): Incidence of isolated Klebsiella spp. from market raw milk and cream 
on MacConkey agar and Vl<..B medium 

.~ 
.5l .!l No. of positive samples 

"" ~ ~ 
~ a 0 K. p"eumolfiac K. oxytoca K. Ol.fJe"ae K rllinosderomalis '" --'& '& • • ~ ~ 

"" l': u 
~ 

No % No % No % No % ""' 
~ ~ c 

'" 
Market 

50 9 18 14 28 " 22 5 10 

~acCo"key raw milk 
-_.-

Cream 50 2 4 6 12 14 28 7 14 

Market 
50 15 30 13 26 1 I 22 4 8 

VRB raw milk 

Cream 50 3 6 7 14 10 20 2 4 

84 
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Table ( J) ; Incidence or KJebsiella organisms in (he enmiued samples 

Media used I MacConke VRB 

Examined 
Tol al No. No. ofp o5 ilive 

0/. 
No. or positive 

% 
of sa mples sillmples samples 

samples 

Market raw milk 50 24 48 26 52 

Cream 50 21 42 I 15 30 

Table (2): In cidence of isolated Klebsiella spp. from market raw milk and cream 
on MacConkey agar and Vl<.B m edium 

~ 
.l! } No. of pDsiti~'e santpl4!s 

~ • :;: • • K. P'UIHII QII;<te K,o"yt()ca K , OZU I!IIUI/ x.. , /lilf()scJ,.ro,1UI!is "> " 
'& "0- J; • • ~ ~ §: 

'" 
, 

~ No % N, % No % No % 
<5l 

Market 
50 9 18 " 28 Jl 22 5 JO 

1acCollkey raw milk 
.. 

Cream 50 2 , 6 12 14 28 7 " 
Markel 

" 15 JO 1J 26 11 22 , 8 

VRB raw milk 

Cream ]. 3 , 7 14 10 20 2 4 

8. 
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Table (3): Frequency distribution of K1ebsilla isolates from market raw milk and 
cream samples on MacConky agar medium and VRB medium 

No. of Identified isolates 

'<;-~ - K. DllellmOllme K.ooIOC4 K. Olaenae K rhinoscleromalis '<;-0 • 
~ ~ " ~- , ~ -'" ~ ~ 

"~ 
'<>-0 

~ ~ 0 ci .~ % t51'" '< No % No % No % No 

Market 
61 13 2\.30 22 36.06 19 31.14 7 11.41 

~acCollkey raw milk 

Cream )7 3 8 .1 6 16.2 17 45.9 11 29.7 

Market 
60 19 31.1 19 3 1.1 13 30.0 4 6.7 

VRB raw milk 

Cream 3 1 2 6.45 8 25 .80 18 58.06 3 9.68 

Table (4): Antibiotic sensitivity of K. p"eumo"iae isolated from samples of market 
raw milk and cream 

Types of antibiotic Resistallt Intermediate Susceptible 

Amikacine - - + 

Amoxacyllin + - -

AmpidJlin'lIlbactam · f - -

Cefoperazone + - -

Cefotaxime - - + 

Cipronoxacin - - + 

Chloramphenicol - - + 

Erythromycin + - -

Nalidixic acid + - -

Nitrofuration - - + 

Nornoxacin + - -

Neomycin - + -
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Nfl. tI/ldl!lfll IN ir tllllitJ 

~.~ ... . i I K. __ nt ..... lu Lu - If . • I ...... ~ 1(. ......... __ .-
~l ~ ~ "1 ~~ ~ ~ t N. " N. " N. ~ N. " I -

Markel 
61 OJ 21 )0 " )6.06 " } I." 7 11.47 

KGJnlit'? ~w .... 

Crum 17 l .. • '" " .~.9 11 29.7 

MI~ 

" " lI ,1 " 3 1.7 " '" • '.7 

V" I"IW milk 
-

CrelRl " 1 ." • 2HO " "oa , .. " 

.5 

TobIe (J): Antibiotic JtMitivity of K. plieUIlfUm'QI! lsolatt-d from Sllllplu of market 
rllY milk and crum 

Types 0/ ulllibioli( J Resisto"t Illtermediale S usceptible . 
Amlkadl1c · · + 
Amo:loacyllht + · · 
Alnpl~illin Sll lbactam f · · 
CtJoperazone + · · 
Cerolax.ime · · + 
Cipronollacin · · + 
Cbloramphenicol · · • 
Erythromycin + · · 
Nalidixic acid + · · 

NltroruratiOI1 · · + 
Nornoxacio , · · 
Nto~ciD · + · 

IfCl/UOwrCl, Vd. Mod. J . Vol . \IJll, No. 2 . 2000 
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