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ABSTRACT

A total of 60 butter samples (20 of each of imported cow butter, lacally produced
cow butter and locally produced buffalo butter) were collected aseptically from different
Alexandria markets. The samples were subjected to microblological and chemical ex-
amlnation to evaluate its sanltary condition on the basis of Egyptian organization for
Standardization and Quality Control, 2005 specifications. The results of the current
study revealed that 20%, 40% and 55% of the examined imported butter. locally pro-
duced cow butter and locally produced buffalo butter samples exceeded the maximum
permisstble limit of colfform bacteria with average counts of 9.2+1.3. 32.2+2.6 and
38+5.8 MPN /g respectively. However, 35%, 55% and 75% of such samples were over
the permissible limit of total yeast and mold count with average counts of 3.4x10 +
1.5x10, 5.8x102 + 1.6x102 and 5.2x103 + 2.3x102 c.f.u/g. Lipolytic and psychrotroph-
lc bacterta were tsolated from all of the examined samples wlth counts exceeding the
allowable limit. (9. 1x10+.1.1x10, 4.1x103+ 2.6x10 and 5.9x102 + 6.1x10 c.f.u/g for lip-
olytic and 3.5x102+1.3x102, 6.5x102+ 2.9x102 and 5.5x103 + 8.2x10 cf.u/g for
psychrotrophic bacteria).Salmonella could not be detected but Shigella was isolated
Jrom one sample only representing 5% of locally produced cow butter samples. Staphy-
lococeus aureus was detected in 409, 55% and 60% while Listeria species In the order
of 25%. 15% and 10% of imported butter, locally produced cow butter and locally pro-
duced buffalo butter samples respectively. The chemical examination showed that
10%, 50% and 100% of such samples respectively were above the allowable limit for
moisture content. Sodiurn chloride content was above the permissible limit in 25% of
locally produced cow butter and 35% of locally produced buffalo butter.
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INTRODUCTION
Butter Is esscntially the fat of milk. {t is a
water-in-ofl emulslon. Commecreial butter s
composed of 80%-82% mtk fat. 16%-17%
water and 1%-2% milk solid-not-fat (some-
times referred to as curd). It may contain
salt, addcd directly to the butter In concentra-
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tions of 196-2%. Unsalted butter is often re-
ferred to as "sweet butter”. This should not be
confused with "sweet cream” butter, which
may or may not be saltcd. Reduced-fat or
“light’ butter usually contains about 40%
milk fat. Butter also contain protein, ealclum
and phosphorous and [at-soluble vitamins
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Coliform baeteria in a sample of butter prob-
ably would Indicate gross contamination in
most fnstances, but thcre are circumstances
when considerable number of these organ-
{sms may occur cvern In salted butter.

Psychotrophlc bacteria are those able to
grow at 70C or less regardless of thefr optimal
growth temperature. Psychotrophic bacteda
that are cornmonly isolated from dalry prod-
ucts belong (o a variety of genera, but In gen-
eral, these bacteria are non-pathogenlc. Some
pathogenic bacteria are psychotrophic (eg.
Listerla monocytogenes (Frank et al., 1992).
If butter has been eontaminated in the manu-
facturing process and if conditions such as
poor water dispersion and high temperature
favor microbial growth. spoilage may occur.
Psychrotrophic bacteria are predominant in
this type of deterforation and when present in
butter. they can cause a variety of butter de-
fects. (Cousin, 1982).

Sabreen (1908) recorded a mean count of
26x10/g and 19x10/g for Psychotrophic bac-
terla In imported and local butter respectively.

An increasing problem is lipolysis in but-
terfat after manufacturing, which Is caused
by thermoresistant lipase enzymes that are
created in the milk or cream by psychotrophic
bactera or by residual native lipases that sur-
vive pasteurization (Sabreen, 1998). Lipolytic
and proteolytic bacterla produce enzymes
during their growth In milk from which cream
used for butter making. These enzymes re-
main aclive after heat treatment and can
damage thc quality of butter (lawrense,
1967). Most of psychrotrophic and thermo-
durlc bacteria, yeasts and molds have the
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abflity of proleolyses and lipolysls (APHA.
198B). The enumeration of llpolytic baeteria
In butter may be helpful in drawing attention
to unsatisfactory manufacturing and handling
procedurcs. Average count of 7.5x10% c.fu/g
of butter for tipolytic bacterta was recorded by
Patir, et al., 1985. While in Egypt El-
Demerdash, (1980) reported eounts of
16.7x103 vs and 19.3 x103 for lipolytic bacte-
rfa In imported and local butter samples re-
spectively.

High mold and yeast count may be attrib-
uted to the faulty methods in proeessing spe-
clally in connection with inadequate sanita-
tion of the churn. Ineflicient pasteurization.
low salt content, improper conditions of stor-
age or a combinalion of any of these may be
responsible for high counts. The evidence
avallable indicates thal there s a tendency for
butter with low moild and yeast counts to pos-
sess better keeping quality than butter with
high counts. Yeasts and molds do not survive
pasteurization. When present in butter, they
Indicate faulty sanitation and air contarmna-
tion (Murphy. 1980). Aman, (1988) recorded
an average yeast and mold count of 99x10/g
of cooking butter while a mean count of
2.5x10/g of cooking butter was reported by
Ahmed et al., (1987). Mohmad et al., (1983)
detected a mean yeast count of 41.87x10/g
and a mean mould count of 55.2x10/g of
cooking butter respectively. While Tasnim et
al., (1993}, Rajaraman et al., (1984) and Pa-
tier et al., (1898) recorded mean counts of
3.84x10/g and 8.3x10/g and 9x10/g of table
butter for yeast and mould respectively.

During the current study. Salmonella spe-
cles could not be detected while Shigella spe-
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cles was lsolated from one sample only repre-
senting 5% of locally produced cow butter
samples. Staphylococcus alireus was detected
in 40%, 55% and 60% while Listerda specles
In the order of 25%, 159% and 10% of import-
ed butter. locally prodiuced cow butter and lo-
cally produced buffalo butter samples respec-
tively (table 2).

El-Gazzar & Marth, {1995} found that
butter readily supported growth of salmonel-
lae at room temperature. and neither freezing
nor refrigeration for brief perlods eliminatcd
salmonellae from butter. However, Santos et
al., (1965) and Tasnim ct al., (18983) falled
to detect Salmonella in butter. white Staphy-
lococcus aureus (S8antos et al.,, 1895 and Na-
zem, 1001), Llisteria innocua. (Massa et al.,
18680) were dctected.

In the current study, rcsults of the ehemi-
cal examination showed that 10%, $0% and
100% of imported cow butter, locally pro-
duced cow bulter and locally produced buifalo
butter samples respectively were above the al-
lowable Ilmit for molsture eontent. Sodium
chloride content was above the permissible
Ihnlt in 25% of locally produced cow butter
and 35% of locally produced buffalo butter.
The sodiuin Chloride % of the examined but-
ter samples was presented In Table {3). Lower
results of a range of 0.9% to 1.05 % and a
mean % of 0.46¢ 0.04 % were obtained by
Alad (2002) and Saleh (1995). while higher
salt % was recorded by Nazem (1991). The
pH values of the examined butter samples
were reeorded in table (3] reflecting the acidic
nature of all of the samples. Nearly simlilar re-
sults were reeorded by Alad (2002) and lower
values by Nawar (2001).
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Rancidity can be detected by measuring
the acid degree value which determines the
presence of free fatty acids. Several studies in-
dicated that a high content of unsaturated
fatty aclds In milkfat increases the sk of oxi-
datfon and production of off-flavors (Im &
Marshalil, 1998).

Lewls et al., {2006) stated that three per-
cent salt results {n 15.8% water phase salt
butter that is inhibitory to all food-borne
pathogens except Staphylococeus aureus. On
the other hand, 1% salt drops the Jevel in the
watey phase to 5.9%, which would permit the
growth of most food-borne 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 modern dally industry as it regards
food safety as a critical feature of its produet.
Therefore, careful control of proeessing and
storage conditlons should be appled to en-
sure the safety of the product for human eon-
sumption. Due to efflelent hyglenic and mod-
ern technology, pathogens are rarely found In
heat treated butter. The pathogenlc bacteria
can contaminate butter If made from contami-
nated cream. Moreover, the chanee of post-
pasteurization eontamtnation may exist. Un-
fortunately. growth of pathogens (n butter is
not a determinant of shelf-life. That role is
played by spollage bacteria.

Careful aitentfon Js pald to temperature

control In raw-milk-handling systems and,
naturally, to the cleaning of all equipment.
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Unlfortunately, some of the lipolytic and prote-
olytic enzymes produced by psychrotrophs
are heat stable, even surviving ultrahigh tem-
perature (UHT) treatment. Today. a shell lile
of many months is expected of a number of
UHT-treated producls, thus the presence of

lipolytic and proteolytic enzymes can be disas-.

trous. The only way to avold this problem {s to
ensure that the numbers ol organlsms are
kept to an absolute minimum during all stag-
es of the collection and manulaeturing pro-
cess.

Recommendationa :

Monitoring of the sanltary condition of but-
ter and other dairy products during produc-
tion and handling is an important task. Quali-
tv control and striet hyglenic measures
should be imposed to improve butter quality
especially in the farm and on the small scale
production.

Staring butter properly lengthens the shell
life so it ean be used over a longer period of
time. To prevent a type ol spollage called ran-
cidity, protect butter from heat, ight and alr
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by storing it covered in the relrigerator. Ran-
cid butter has an unpleasant taste and smell.

Butter absorbs odors {rom other foods rap-
idly. To prevent Navor changes, keep butter
wrapped in moisture- and vapor-proof materi-
al or in tghtly covered containers. For refrig-
erator storage, leave butler in lts original
wrapper. Opencd portions ol butter should be
relrigerated In a coverced dish.

Butter can be stored for up to two weeks at
refrigerator temperatures. Higher tempera-
tures causc off-flavers and unpleasant odors
to develop. Butter should not be stored in the
butter keeper (set at warmer temperatures) on
the refrigerator door longer than two days. For
ease in spreading. remove butter from the re-
rigerator 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-prool freez-
er packaging material to keep the butter from
absorbing odors from other [oods and to pre-
vent freezer bum.
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Table (1): Bacterial counts of the examined hutter samples from Alexandria markets. 115
Imported Locally produced Locally produced
cow cow bufTalo
Bacteria butter Butter butter
Min max mean min Max mean min max mean
+SE 1SE 1SE
Coliforms <Q 15 9.2 15 64 322 7.4 160 k1]
(MPN/gm) + * *
13 2.6 58
Yenst and 1.Bx10 8.6210 | 43x10 | 1.7x1 | 2.9x10 | S8x10° | 4.2x10 | 9.6x10 | S2x10’
mold * 0 * * ) *
(CFUlgm) 1.5 110 16110 13x1¢°
Lipolytic 63x10 | 8.2x10 | 9.1x10 | 9.2x1 | 5.3x10 | 4.1x10° | 7.8x10 | 2,3x10 | $9x10"
bacterla ! * o’ * * ! ’ *
(CFU/gm) 11210 6.2x10 6.Ix10
Psychotrap 1.5x10° | 8.2x10 | 3.8x10° [ 2.3x1 [ 9.5x10 | 65x10" | 4.3x10 | 7.6x10 | 551107
hic bacteria ! * 0 ! * i ' *
13x10* 29110 8.2x10

(CFU/gm)

Table (2): bacterial pathogens {solated from the examined butter samples from Alexandria

markets.
Imported Locally produced Locally produced
cow cow bufTalo
Bacteria butter Butter hutter
we | % +ve % +ve %
samples samples samples
Eschericia coli 1 5 4 20 3 15
Salmonella spp. - - - - - -
Shigella spp. - - 1 8 - -
Staph. aureus 12 60 9 48 6 30
Listeria spp. 5 25 3 15 2 10
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Table (3): Results of chemical examination of butter samples from Alexandria markets
Imported Locally produced Locally produeed
cow cow hufTalo
Chemical butter Butter butter
examination min | max mean Mip | max mean min | max mean
iSE #SE iSE
pH 45 | 58 | 5240.03 | 499 | 599 | 54202 | 53 | 6.1 | 5504
Acld value 13 1.8 | 16009 | 19 | 22 | 2.120.06 | 2.0 | 1.5 | 2340.1
Molsture % 163 | 22.0 | 20+1.70 25 29 27413 19 23 21+0.7
Sodtum
009 | 1.8 131010 | 1.1 | 23 1.8:03 | L7 | 3.1 2.9+03
chloride %

Table (4): Sanitary condition of bulter samples in comparison with the Egyptian Standard

Specifications (2005)
Imported Locally produced | Laeally produced |
Egyptian cow cow buffale
Standard butter (n=20) Butter (n=20) Butter (0=20)
Sanitary Specifications No. of samplet No. of samples No. of samples
aver (ha
parametcr (2005 permiuible | o p::;:::h % :::::; %
il Timt limle
Coliforms <10/g 4 20 8 40 11 55
Yeast and mold 20 7 35 11 35 15 75
Lipolytic bacteria 0 20 100 20 100 20 100
Psychotrophics 0 20 100 20 100 20 100
" Eschericla coli [} 1 5 5 3 15
Salmonelia spp. 0 0 0
Shigella spp. 0 0 1 0
| Staph. aureus 0 8 40 11 58 14 60
Listeria spp. 0 5 25 3 18 2 10
Moisture % <8 % 2 10 10 50 20 100
Sadlum chioride % Q% 0 0 5 25 7 35
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