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ABSTRACT 

Total psychrotrophic count and Pseudomonas count of raw milk sampJes obtained 

from bulk tanks offarm and cooled small tanks in different dairy shops from DamJet­

ia CIty were determined. Isolated Pseudomonas baclu/a were JdenUOed. The mean 

psychrotrophJc count(cful ml) and Pseudomonas count of raw mDk samples CDUeeted 

from farms and dJ/lerent daIry shops were (7.2xl04 :t 1.28 & 3.3xJ07 :t J.34) and 

(2.8xlO'J:t 1.23 & 1.7xl07 :t I.Sl), respectively. Pseudomonas spp. were IdentJf1ed 

by usmc APJ20NE system. In farm m1lk Ps. Duorescens. Ps. cepacJa and Ps.puUda 

represented 52.4. 38.1 and 9.5%, respectively. But, In market raw milk represented 
63, 16 and 2 1%, respectively. Ps. Duorescens was the most prominent Pseudomonas 
spp. in raw milk which causes spoilage 01 milk and dairy products due to the actJon 
of extracellular heat resistant /Jpases and proteJnases enzymes. 

INTRODUCTION 

The refrigeration of raw milk in farms and 
datry plants as a method of preservation ha9 

improved the quality of raw milk and dairy 

products. Where , the growth of mesoph1llc ml­

croflora was m1n1mlzed. Unfortunately. long 

refrigeratiOn favoured the growth of psychro· 

trophiC bacteria (Burdava et aI •• 2002). The 

psychrotrophs are group of m1croorgarusros 
that are able to grow at low temperature:; 

causing apoUage of flUid mUk and some other 
dairy p,oducts (Konw:Id. and Oab ... , 1990). 

The psycruolrophs found In mUk are envt· 

ronmental. orlginaung from sol1; water; vege· 
tation; uncleaned teat or udder and improper­

ly cleaned mllklng; storage and transporting 
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equipment. Furthermore, post pasteurization 

contamination may happen at the fUling oper­
ation (Eneroth et al., 1998). 

Psychrotrophs seem to become the newest 

thorn In daJ.ry Industry. As. the sertous prob­

lems related to mUk spoilage not due to them­

selves because roost of them are thermoUable 

microorganisms, which are inactivated by 

pasteurization temperature, But. they pro­

duce thermoreslstant proteolytic and lipolytic 

enzymes which can degrade the Important 
component of mUk. Consequently. a qualJta­
tive risk during mtlk processing and cause the 
spoilage of final products during storage (VyR 

letel .... et al .. 1999 and Chen et al .. 2(08). 
So, contamfnatlon with psychrotrophs Is one 

of the most important potnts in determ1n.1ng 
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m1lk quality as documented by SmttbWell 
.und Ka.J •• p!hy (1995). 

Pseudomonas species ranks With the most 

~Ignl.ftcant psychrotrophlc bacteria constitute 

the predominant microorganisms limiting the 

shelf life of processed fluid . milk at 4°C (011-

snour IUld Rowe, 1990). Besides, their rapid 
growth In refrlgerated mOk, pseudomonas 

apecles produce heat stable extracellular pro­

leases, Upases and lecithinase whIch cauSing 

organoleptic defects In mllk and milk prod­

>leis (Cham\Jlllllle et 01 •• 1994; _haug and 

IltepoDlal< • 1997). 

Pseudomonas aerugmosa has been recog­

nized as a potential human pathogen and 

constituted potential hazards to both human 

and animal health (Jo,y. 2000). Also. It has 

been implicated in many types of infections 
and food POiSOning out breaks (OrDVm'" and 

SrIDlvaaaD.. 1988). Beside that It Is multiple 
drug resistant bacterIa MDR which consld· 

ered a potent biological hazard as there are 

pOSslblllUes for resistance genes to be spread 

to human beings via food (Meyer, 2008). 

Therefore, the present study was undertak­

en to evaluate total bactertal count, psychro­

trophic count and Pseudomonas count tn raw 
mllk (farm raw roOk and market raw mJlk). 

the Lncldence of pseudomonas species in raw 
milk and IdentUlcaUon of Isolated pseudomo­
nas speCies. 

MATERIAL.AND METHODS 
sample collection 

A total 50 random samples of raw milk 
(250ml) were coliected. 25 each of market raw 
m.1lk, farm Taw m.Uk. All samples were asepU-
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cally collected and transferred directly to la­

boratory in an insulated lce box with a mlnJ· 

murn of delay to be tmmediately examined 
bacteriologtcally. 

sample preparallon 
At the commencement of the analysts, each 

sample was prepared using the procedure de· 

scribed in A.P.H.A. (1992). 25 ml ofmtlk sam· 
ple was transferred to 225001 of stertle tryp­

tone soya broth and mixed to obtain 1/10 
diluuon food homogenate. 

EnumeraUon of tot~ psychrotrophlc count 
by applying Mod1fied Rapid Method (MRM), 

according to (Abdel - KhaJek. 1991). On 
modlfled standard plate count agar medJum 

with crystal violet 2mg/L and penlclll1n 

G.sodtum 20.000 I.U/L. The plates incubated 

at 32°C for 2 days. Colontes were counted and 

PBC/ ml was recorded. 

Enumeration of total Pseudomonas count, 

(Roberta. et al .• 1995), USing surface method 

of enumeration on Pseudomonas agar base 

contaJn1ng glycerol (lOml/L) and the selective 

agents cetrtmtde (lOmg/L), cephaloridine 

(50mg/L) and fucld.in (IOmg/L). The plales 

were Incubated at 25 . 30°C for 2 days. 

Iden_on and characterl&alloD Df 
1aDIateo. 

The different colon1es were selected from 
Pseudomonas agar base plates and after purl- . 
ftcaUon . They streaked onto nutrien t agar 
plates and tncubated at 300C/2 days. IdenUn­

cation of isolates were can1ed out on bases of 
morphological, culturaJ and biochemical char­

actertsUcs as descrtbed by (ro:rbea et al., 
2008). Further phenotypiC characterizaUon 
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was conducted using API20NE IdenUficatloll 

kits (btoM&kux, 2008). 

The data was analyzed by ANOVA With 

companson of difference between means of 

the treatments at the slgntflcance level of P< 

0.05 uSing SPSS programme (StatiStical Pack­

age for $ocJai Science. versIon 10.00). Before 

the statistical analysts the values of PC and 
Pseudomonas count were logarlthmJcally 
transformed In order to approach normal dis­

tribution. 

RESULTS &- DISCUSSION 

Total paycluotrophlc count (PC) of raw 
mlIk. 

The mean PC (loglO cfu/mll of milk sam­
ples collec ted from farm bulk tanks and small 

cooled tanks tn dJIferent dairy shops were 

4.86 ± O. llloglO efu/mt and 7.53 ± 0 . 13 

loglOcfu/ml. respectively (table O. There was 

a SIgnificant (P < 0.05) difference between the 

PC of m1lk samples collected from farm and 

dally shops. Lee and lin (2007) reported 81m· 

llar findlng for farm bulk tank m1lk. In slmll&­

studIes performed by Dn.npn and SurtyaM 

phan. (2009) regarding the psychrotrophI" 

count (PC) of farm raw milk were lower com~ 

pared to these results . 

The mean PC of market mUk Is neaIly simi .. 

lar to that repor ted by Sabry (2001), while 

relatively lower counts were obtained by Awad 

.t aI •• (200II) and Dan .t aI .. (2008). Psych­

rotrophJc count (PC) in market mUk was 

greatly hIgher than PC In farm m1lk. The high 

PC in market ml1k may attributed to the long 

t1IJ1e handllng of milk at ambient temperature 

like milk1ng and transport to different mUk 
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vendors. in addition to. maintenance of low 

temperature dunng transport and / or stor­

age of raw m1lk in large darry shops. This low 

temperature favors the growth of psychro~ 

trophJc bacterJa. 

Total __ 0D8II count of raw mlIk. 

The load wtth bactena from genus Pseudo~ 

monas was variable. mean value of Pseudo­

monas Count in farm raw milk was 4.45±O.09 
loglO cfu / roi. But, mean value of Pseudomo~ 

nas count in market raw mUk 7.25±O. 12 
logIO cfu / rolltable 2). 

The mean Total pseudomonas count of 
farm milk was lower than those reported by 

£1-SaIcI. (1998). WhlIe. It was hIgher than 

those reported by Demuuru et ali (1997). 

But, the mean Total pseudomonas count of 

market raw mll.k was higher than those re­

ported by EL-Kholy et aI .• (2008) and DaD et 

al.. (2009). 

The relatively high count met Within this 

work declare to what extent the raw mUk IS 

exposed to contamination during milk1ng. 

handling in dirty equ1pment or produced un· 

der undesuable condition or carelessness of 

mtlker and contact With infected water. In ad­

dJUon to a unlversa! distrtbuUon of genus 

Pseudomonas resulted from the capaCIty of 

Pseudomonas spp. to adapt various condi­

Uono (Pal1er0D1. 1992). 

There was a stgnmcant difference (P<O.05) 

between pseudomonas count of market raw 

m1lk and pseudomona s count of farm raw 

m1lk. 

Pseudomonas count of market milk was 
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greatly higher than that of farm roOk. The 

Pseudomonas count of market mUk might be 

attributed to the long period between mUldng 

and sampling. In addition (a, cold storage 

during transport and storage of raw mtlk. On 
t":lC other hand, Genus Pseudomonas includes 

species with the shortest generation Interval 

at 0 to 7°C and the lowest theoretical growth 

temperature (·lO°C). which rank Its speCies 

with typical psychrotrophlc agents (Sorha"" 
1992). 

In addition to, AlmmJena et ai .• (1986) In­

vesUgated that pseudomonas spp. after cold 

incubation showed an average 10- fold higher 
growth at rc, 1000- fold more proteolytic ac­

tiVity and 280- fold mOre I1polytlc actiVity than 

those found before the incubat1on. 

Inctdenee of P.eudomonu ~. In raw 
mlll<. 

Pseudomonas spp. Isolated from 56% of ex­

amined farm raw mJlk samples. Out of 21 Iso­
lates, 11 . 8 and 2 Isolates were Identified as 

PS.fluorescens, Ps.cepacta and Ps.putida rep­
resenUng 52.4, 38.1 and 9.5%. respectively 

(table 3, 41. 
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Pseudomonas spp. iSOlated from 92% of ex­
amined market raw mUk samples. Out of 38 

lsolates. 24. 6 and 8 Isolates were identi.6ed 

as Ps.fluorescens, Ps.cepacla and Ps.putida 
representing 63, 16 and 21%, respecUvely (ta· 

ble 3,4). 

Ps. fiuorescens Is the most predom1nant 

Pseudomonas spp. tn both farm raw mUk 

which agrees with the results of Mouua et 
aL, (2008) and market raw milk which agree 

with the findings has been reported by Dun~ 
.taIl et aI., (2005) _ ~ 01 aI., 
(2006). 

In conclusion. psychrotrophlc bacteria 

highly contaminate raw milk specially; 

Pseudomonas Spp. which indicates inade­

quate hygiene measures durtng production, 
handling and storage of raw mllk at dalry 

farms. Therefore, strict hygten1c measures 
should be Imposed for mUk. production, 

handltng and storage. Great care must be 
taken whUe handltng raw mUk to avoid 

spoUage. RapId cooUng of raw milk has re­

duced effect on the growth of contamlnaUng 
bacterta. 
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Table (1): Statistical analytical results of total psychrotrophic count of examined raw milk 

(farm raw milk, market raw milk) samples. 

No. of Positive 
Product examined samples Min Max MeaD 

samples No. % 

Farm 3.49 5.96 4.86' 
raw 25 
milk 25 100 

(3 x 10') (9.1 x 10') (7.2x 10") 

Market 6.08 9.86 7.53' 
raw 
milk 25 25 100 

(J.2x 10') (4.6xI0,) (3.3 xl0'·) 
AnalYSIS based on logo.nthms to base 10 of counts (log 10 cfulml). Anti log valu~ (cfulml) are shown 
in brackets. Means bearing different superscripts differ s ignificantly (p<O.OS). 

SED 

0.1 J 

( 1.28) 

0.13 

( 1.34) 

Table (2): Statistical analytical results of total Pseudomonas count of examined raw milk 

(farm raw milk, market raw milk) samples. 

No. of PositIVe 
Product eJ:amined samples Min Max Mean 

samples No. % 
Jfarm 25 25 lUU 3.83 5.28 4.45' 
raw 
milk 

(6.7x 10') (1.9xl0') (2.8x 1 0") 
Market 25 25 iOO 6.11 8.40 7.25 

raw 

(i.2x 10') (2.5x 10') (1.7 X IO'·) 
AnaJYSIS based on logarithms to base 10 afcounts (logl0 cfu/mJ). Anll log values (cfulml) are shown 

io brackets. Means bearing different superscripts differ significantly (P<O.05). 

SED 

0.09 

(1.23) 
0.12 

(1.31) 
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Table (3): Incidence of Pseudomonas 5pp. Isolated from raw milk {farm raw milk, market raw 

milk} plated on Pseudomonas Agar base. 

No. of samples Raw milk 
Farm raw milk Market raw milk 

Positive samples % Posltive .amples % 
:l~ 14 56 23 y2 

Table (4): No. of Pseudomonas Spp. Isolated from raw milk (farm ~w milk, market raw milk). 

Pseudomonas Spp. Raw milk 
Farm raw milk Market raw milk 
No. % No. % 

Ps. Fluorescens II 52.4 24 63 

Ps. cepacia ~ 38.1 6 16 

Ps. Putida 2 9.5 8 21 

Total 21 100 38 100 

6 
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