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ABSTRACT 

A total oj 60 butter sampks (20 of each oj imported CQW butter. locally produced 
cow butter and locally produced bUffalo butter, were collected aseptl.caHy from dilferent 

Alexandria markets. The samples were subjected to microbiological and chemical ex-

amtruttion to efxtiuate its sanitary condition on the basis of Egyptian. organization Jor 

Standa.rdiZatl.on and Quality ControL 2005 speqfications. The resul.ts oj the current 

study revealed that 2016, 40% a.n.d 5516 oj the examined Imported butter. locally pro* 

duced COlU butter and locaHy produced buffalo butter samples exceeded the maximum 

permissible Urnit of coliform bacteria with average counts oj 9.2±L3. 32.2±2.6 and 
3B±5.8 MPNlg respectively. However, 35%. 5596 and 75% of such samples were over 
the permLsSib!e limit of total yeast and mold count with average counts oj 3.4xlO ± 
1.5xlO. 5.8xl02 ± 1.6xl02 and 5.2xl03 ± 2.3xl02 cJ,u/g. Upo!yt1c and psychrotroph
ic bacteria were isolated Jrom aU of the examined samples with counts exceeding the 

allowable limit. (9. IxID±.1.1x1O, 4.1x103± 2.6x10 and 5.9x 102 ± 6.1xl0 cj.u/gJor lljr 

olytie and 3.5xl02±1.3xl02, 6.5xl02± 2,9xl02 and 5.5xl03 .± 8.2xlO cJ.u/g Jor 

psychrotrophic bacteriaJ.SaunoneUa rould not be detected but Shigella was isoiated 
Jrom one sample only representtrtg 5% of locally produced cow butter samples. Staphy
lococcus allreus was detected. In 4(YH;. 55% and 60% while Listeria species In the order 

oj 25%. 15% and 10% oj importea butter. locally prodtrCed COUi butter ana lo<;aIly pro

duced buffalo butter samples respecfively. The chemica! examination showed that 
1(]96. 50% and 100% oJ such samples respeCtiveLy t.tJer€ above the allowable IlmltJor 

moisture content. Sodium chloride content was above the permissible limit in 25% of 
locally produced cow butter and 35% ojlocaily produced bu.ffal butter. 
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INTRODUCTION 
Butter Is essentially the fat of mUk. It IS a 

water~in-oll emulsIon. Commercial butter Is 

composed of 80%~B2% milk fat. 16%·17% 

water and [1:},,-2% milk soUd-not-fat (some
times referred to as curd). It may contaIn 
salt. added dlrectly to the butter In concentra-

tions of 1%-2%, Unsalted butter is often re~ 
fen-ed to as ~sweet butter". This should not be 
confused with "sweet cream'· butter. whJch 
mayor may not be salted. Reduced-fat or 

"light" butter usually contaIns about 40% 

milk fat. Butter also contain protein, calcium 
and phosphorous and fat-soluble vitamins 
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Colifonn baeterta In a sample of butter prob
ably would Indicate gross contamInation in 
most Instances, but there are circumstances 
when considerable number of these organ
isms may oceUi' even In salted butter, 

Psycholrophlc bacterIa are those able to 
grow at 70C or less regardless of their optimal 
growth temperature. Psychotrophic bacteria 
that are commonly isolated from dairy prod~ 
uds belong to a varlety of genera, but In gen~ 
era). these bacteria are non-pathogenic. Some 
pathogenic bacterta are psycho trophic reg. 
Usterta monocytogenes (Frank ct 81 .• 1992), 
Ifbutter has been eontaminated in the manu
facturlng process and if oondttfons such as 
poor water dispersion and high temperature 
favor microbial growth. spoilage may OCCur. 
Psychrotrnphic bacteria are predominant In 
this type of deter1oraUon and when present tn 
butter. they can cause a variety of butter de
fects. (Cousin, 1982). 

Sabreell (l99G~ recorded a mean count of 
26xlO/g and 19x1O/g for Psychotrophtc bac
teria In imported and local butter respectively. 

An IncreasIng problem 1s lIpolysis tn but
terfat after manufacturing, whIch IS caused 
by thennorcsl.stant lipase enzymes that are 
created 1n the mUk or cream by psychotrophlc 
bacter1a or by residual naUve Ilpases that sur
vive pasteUr1zaUon (Sabreell. 1996). Upolytic 
and proteolyUc bacterla produce enzymes 
durlng their growth In milk from which cream' 
used for butter making. These enzymes re
main active after heat treatment and can 
damage the quaUty of butter (Jawrenae. 
19G7). Most of psychrotrophic and thermo
duric bacterla. yeasts and molds have the 
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ablllty of proteolyses and Upolysls (APHA. 

1981S), The enumeration of lipolytic baeterla 
1n butter may be helpful in drawing attention 
to unsattsfactOlY manufacturing and handling 
procedures, Average counl of 7,5xlfr'l c.f.u/g 
of butter for lipolytic bacteria was recorded by 
PaUr. et 81.. 1995. Whl1e In Egypt £lw 

Dcmerdash. (1990) reported eounts of 
H3.7xl03 vS and 19.3 xl03 for Upolytic bacte
rla In imported and local butter samples re
spectively, 

HIgh mold and yeast count may be attrlb~ 
uted to the fauity methods in proeessing spe
Cially tn connection with inadequate sanita
tion of the churn. Inefficient pasteurization, 
low sait content. improper condItions of stor
age or a oomblnatlon of any of these may be 
responsible for high counts. The evidence 
avallable indicates that there Is a tendency for 
butter v.ith low mold and yeast counts to pos~ 
sess better keepIng quality than butter with 

high counts. Yeasts and molds do not SUrvlve 
pasteurizaUon. When present in butter, they 
Indicate faulty sanitation and atr contamina
tion (Murphy. 19!1O1. Aman. (19811) recor<led 

an average yeast and mold count of 99xlO/g 
of cook1ng butter whUe a mean count of 
2.5xlO/g of cookJng butter was reported by 
Ahmed ot at .• (1987l. Mohmad ot at .• 11983) 
detected a mean yeast count of 41.81x:10/g 
and a mean mould count of 55.2xlO/g of 
cooking butter respectively, While T.sntm. et 
at., (19931, RaJ.raman.t at .• (l9941 and Po

tklr et al •• (1996) recorded mean counts of 
3.84xlO/g and 8.3xlO/g and 9xlO/g of table 
butter for yeast and mould respectively. 

Durtng the curreni study. Salmonella spe~ 
cles could not be detected. whiie Shigella spe-
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cles was Isolated from one samp!e onJy repre
senting 5% of locally produced cow butter 
samples. Staphylococcus aureus was detected 
in 40%, 55% and 60% whIle Usteria specIes 
In the order of 25%. 15% and 10% of Import
ed butter, locally produced cow butter and lo

cally produced buffalo butter samples respec
tively (table 2), 

El~Gazzar &: Marth, (1996) found that 
butter readHy supported growth of salmonel

lae at room temperature. and neither freezing 
nor refrigeration for brief periods eUminatcd 
salmonellae from butter, However. Santos et 

aI •• (19951 and Tasnlm et al" (19931 failed 
to detect Salmonella in butter. whlJe Staphy
loooccus aureua (Santos et aI .• 1996 and Na~ 
zem. 1991), Uisterla Innocua. (Massa et a1.. 
1990) were detected. 

In the current study, results of the ehemi
cal examinatIon showed that 10%, 50% and 
100% of Importeti cow butter, locally pro
duced cow butter and 10cally produced buffalO 
butter samples respectively were above the al
lowable lImit for moisture eontent. Sodium 
chtortde content was above the pennlsslble 
IJmlt In 25% of locally produced C{lW butter 
and 35% of locally produced buffalo butter. 
The sodium Chloride % of the examIned but~ 
ter samples was presented In Table {3}. Lower 
results of a range of 0.9%1 to 1,05 % and a 
mean % of 0.46:1: 0.04 % were obtained by 
Alad 12002) and Sal.h (1995). while higher 
salt % was recorded by Nazem (1991). The 
pH values of the examIned butter samples 
were reeorded In table (3) reflectJng the acidic 
nature of all of the samples. Nearly stmllar re
sults were reeorded by Mad (2002) and lower 
values by Nawar (2001). 
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RancIdity can be detected by measuring 
the acId degree value which detennines the 
presence of free fatty acids, Several studies in
dicated that a high content of unsaturated 
fatly acids In mllkfat increases the risk of oxi
dation and producUon of off-flavors (1m &: 

Marshall. 19981, 

Lewi. et ai., (2006) stated that three per~ 
cent salt results in 15,8% water phase salt 
butter that Is inhibitory to aU food~borne 

pathogens except Staphylococcus aureus. On 
the other hand, 1 % salt drops the level In the 
water phase to 5.9%1. which would permit the 
growth of most fooowbome pathogens. The 
need for time/temperature control depends 
on the pH and of the product. and on whether 
other preservatives have been added to the 
formulation. 

CONCLUSION 
The safety of butter has been the concern 

of the modem dally industry as it regards 
food safety as a criUcal feature of lts produet. 
Therefore. careful control of processing and 
storage conditions should be applied to en~ 
sure the safety of the product for human con
sumption. Due to effielent hygienic and mod* 
em technology, pathogens are rarely found In 
heat treated butter. The pathogenlc bacteria 
can contamInate butter Ii made from contamt
nated cream. Moreover, the chanee of postw 

pasteurizatlon eontamtnaUon may exist. Un
fortunately. growth of pathogens In butter Is 
not a determinant of sheIf~1tfe. 1llat role is 
played by spoilage bacteria. 

Careful attention is paid to temperature 
control In raw-milk-handling systems and. 
naturally, to the cleantng of all eqUipment. 
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Unfortunately, some of the Upolytic and prote

olytic enzymes produced by psychrotrophs 
are heat stable. even surviv1ng ultrahigh tem
perature fUHTl treutme.nL Today, a shelf life 
of many months is expected of a number of 
UHT~treated products, thus the presence of 
Upolytlc and proteolytic enzymes can be dJsas- , 
trous, The only way to avoJd this problem is to 

ensure that the numbers of organtsms are 
kept to an absolute mlnlmum during all stag

es of the coUection and manufaeturing pro
cess. 

RecODHncndatlotts : 
Monitoring of the sanitary condition of but

ter and other dairy products durtng produc
tion and handUng is an tmportant task. Quali

ty control and strict hygienic measures 
should be imposed to improve butter quality 
especially tn the fann and on the small sca1e 
production. 

Storing butter properly lengthens the shelf 
Ufe so It ean be used over a longer period of 
time. To prevent a type of spoUage called ran
cidity. protect butter from heat. light and all' 
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by staring it covered in the refrIgerator. Ran~ 

tid butter has an unpleasant taste and smell. 

Butter absorbs odors froln other f()()(1s rap
Idly To prevent flavor changes. keep butter 
wrapped In molsture- and vapor~proof maten
alar tn tightly covered containers. For refrfg~ 
eratQr storage. leavl' butter tn U.s original 
wrapper. Opencd portions ofbutlcr should be 
refngerated In a covered dIsh, 

Buiter can be stored for up to two weeks at 
refrigerator tempera hIres. Higher tempera~ 

tu res cause 0([- flavors and unpleasant odors 
to develop. Butter should not be stored tn the 
butter keeper (set at warmer temperatures) on 

the refrigerator door longer than two days. For 
ease in spreadIng. remove butter from the re
frigerator 10 to 15 minutes before using it. 

For holding longer than two weeks. butter 
should be frozen, To store butter In the freez* 
er, wrap It in molsture· and vapor-proof freez· 
er packaging material to keep the butter from 
absorbing odors from other foods and to pre
vent freezer bum, 
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Table (1): Bacterial taunts af the examined hutter lamp1es from AlexandrJa markets. 

Imported Loca11y prodUted , Lo<ally produted , 

.ow .. " buffalo 

Bacteria butter Butter butter 

Min ... , meln min Mas: mea • mi. .. ox ... An 

.. E OS" OS" 
Colirorrru; <J 15 9.2 15 M .12.1 1.' 100 38 

(MPNlgtn) ± • • 
1.3 l.O 5.8 

Yeut and I,HdO 8.b1O 4.3xlO 1.7x1 2.9dO 5.Sd<r 4.ldO 9.6110 5.2dO' 

mold • 0 
, • • • 

1.5 dO J06dOS IJdO" 
(CFUigm) 

Llpalytlc 6,3xlO 8.2.l10 !),lxl0 ',Zx1 s.3x10 ~jiW- 7.5:t1D 1:.3:110 5.9111)" : 

bacteria 
, 

± 0' 
, • , • • 

1.UIO 6.hlO UI10 ; 
(CFUigm) , , , 

Psychotrop t.5dO" 8.1dO l,Sdw 2,311 9,5dO 6.5110- 4JdO 7.6110 S.!dO' 

hit bacteria 
, • 0 

, • , • • 
1.3ll1" l.9.dot 1J.1dO , 

(CFUlgm) , , , 

Table (2): bacterial pathog", Isolated from tbe examined btltw lamples from Aluandria 

markets. 

Imported Lotally produced Locally prodtKed 

,." ro" buITaJo 

Blltleria butter , BuUu hutler 

+ve % +ve % +yo , 
% , 

, 

lamph~.!II , .ample. IIampleJ 
, , 

Esclr.ericill coli I 5 4 20 3 15 , , , , , 
, , , 

Salm(mellq 'pp. 0 0 0 0 0 0 
, 

SIr.Igeilfl IIpp. 0 0 I 5 0 0 

, , 
Staph. aureus I. 60 9 45 , 30 

, , , 
, , , , 

, 
Listeria 'pp, 5 25 3 15 2 10 I 
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Table (3); JUwlts of cbemh:al eumlDaUoll of butter ample! from Alenndrta mU'kets 

Impor1«I , Locally produced Locally prGd_ , 
, .... .. .. hullalf) , 

Cbemical butter Butter butter 
'~~. 

, examination min mOl mean ' MI. max me.n mln mOl me •• 
±SE 

, 
±SF: ±SE i 

17' , , , 

••• 5.8 5.:z.,o.G3 '.99 5.99 '.4><1.1 5.3 6.1 
, 

5.5«1.' 
, , i i , 

, , , 

i Add value 1.3 1.8 1._.D9 1.9 1.1 1.1<0.06 1.0 I 1.5 1.3<0.1 , , 
, , 
, 

Moisture % 16.3 11.0 1"-"1.70 15 19 27*1.3 19 13 21<0.7 

i , 

~Ium 
--

, 
, 0.D9 I 1.8 1.3<0.10 1.1 1.3 1.s;,o.3 1.7 3.1 1.Y.3 i , 

chloride % , , , 
, 

i i , , 
, 

M __ 

T.ble (4): Sanlury condition of butter samples In eomparlson with the El)'ptlln Standard 

Sp«'tfiutlons (lOGS) 

'--' 

Egyptian I 
Imported Loeally produced Locally prGdu«!d .. " tow bultalo 

Standard , butter (riO) Butter ( .... 10) Billie. (1l'"'lO) 

Sanitary ; Spedtkatloll81 NII.tIf .... No."amplu Nil. ohamp'Ml 
, paramekr 

' ... ftIM IWU tbe wltldathe 
(1005) -'''' % pmnm.lble '" perml.Mlbh : % i .... , - limit i 

, 
Coliformt <1011 4 10 8 40 11 55 

L.:eut and mold 20 7 35 11 55 15 75 

I LIpoI)'tlc __ 0 20 ' 100 20 100 10 108 

: Psydmtropblcs 0 10 100 2e 100 10 100 

! Escherkln coli 0 1 5 1 5 3 15 

Salm·..n.lIPP· 0 0 0 0 0 0 0 

Sldgell. 'Pp. 0 0 0 1 5 0 8 , , 
.. 

55 14 Stllph. IlIlUllS 0 8 40 11 60 , 
, , 

Listt!rl • • pp. 0 5 25 3 15 1 10 

~ni!iture 0,4 :d8% 2 I 10 10 50 10 100 
, 

Sodium (blorldt, % , 
.:1% 0 I 0 5 25 7 35 
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