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Abstract: One hundred and fifty random samples of milk powder, 100 whole milk powder samples [ 65 Brand
(T) and 35 Brand (IT) ]| and 50 Infant milk formula (IMF) were collected from different local markets and
pharmacies in Dakahlia governorate, Egypt, for bacteriological examination. The obtained results revealed that
the mean values of total aerobic plate count were 1.5x10° +£3.6x10°, 1.5%10° £ 2.8x10% and 1.4x10° + 2.5x10” for
whole milk powder Brand (I), (II) and IMF samples, respectively. 6 out of 65 samples of whole milk powder
Brand (I) showed unaccepted count. Salmonellae could not be detected in any of the exammed milk powder
samples. B. cereus could be detected after plating on PEMBA agar using surface plate technique, confirmed
B. cereus samples represented 44.6, 5.7 and 14.0 %, with an average count of 6.3x10° £ 1.4 X107, 3.8x10° £ 2x1(
and 1.4x10° £ 1.6 x10 for whole milk powder Brand (1), (II) and IMF samples, respectively. Siaph. aureus
enterotoxing could not be detected in all of the examined milk powder samples. The results allow concluding
that milk powder in spite of its low moisture content may at times be responsible for food poisoning to

consumers and may contaminate other food, if it included in its preparation.
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INTRODUCTION

Milk powder is one of dairy products of reduced
moisture content. It is produced to achieve saving of
transportation and costs related to reduced volume and
weight, increasing shelf life of the product and with its
greater concentration of milk solids. Tt is used in the
manufacture of some dairy products such as ice cream,
cheese, evaporated milk, condensed milk and infant milk
formula. Also it is used as an mgredient in bakery
products, processed meats, soups, etc. The function of
milk powder in these products 1s mfluenced by the
components of the powder, prumarily protein, fat and
lactose [1].

Powdered infant milk formula belongs to a special
sub-set of powdered milks, these products are formulated
to be as similar to human milk as is possible then
concentrated and spray dried, in some cases, specific

heat-labile mgredients are added after drying. Typically,
infant milk formulae contain milk, or soy proteins, or
protein hydrolysates together with those forms of fat,
carbohydrate, vitamins and minerals that are bicavailable
to the infant [2].

The important quality parameters for milk powder are
microbiclogical quality and sensory characteristics,
beside physical and chemical properties which are mainly
concerned with the content of moisture, fat, total protein
and non-protein nitrogen, lactose, titratable acidity, ash
and other nutrients such as calcium.

Low water content (Maximum 5%) of dried milk acts
as an inhibitory factor with respect to any bacterial
spores or vegetative cells that have survived the drying
process. The micro flora of dried milk powders depends
on many factors including the number and type of
bacteria present in the raw milk or milk by-product,
preheating temperatures, operating conditions of the

Corresponding Author: Azza Marghani Mohamed Deeb, Food Control Department, Faculty of Veterinary Medicine,
Kafr El-Sheikh University, Kafr E1-Sheikh 33516, Egypt.
Tel: +20 47 3246300, E-mail: azzammd6{@yahoo.com.



Global Veterinaria, 4 (5): 424-433, 2010

evaporator and dryer and plant hygiene. High numbers
of micro-organisms in the raw milk may result in high
numbers 1 the milk powder and the decline in numbers as
a result of exposure to heat, 15 offset by the removal of
water in the powder [3].

Post-processing contamination 1s a major factor
mpacting on centamination of milk powder, as the
raw material is often subjected to lethal temperatures,
which eliminate vegetative cells of pathogens. Milk
powder outbreaks demonstrate that failures in preventive
systems such as presence of water allowing microbial
multiplication, or presence of zones difficult to maintain
and to clean (1solation from a drying tower) were the
origin of contammation [4]. In other cases, illness has
been done due to contamination and abuse of
reconstituted products.

Microbial pathogens of major concern in both
dried milk and infant milk formula includes

salmonellae, Bacillus cereus and staph. aureus.
While these organisms will not grow in the powder,
they may remain viable for long periods of time and
resume growth when the powder is reconstituted and
stored at favorable temperature [4].

Dried milk powders have been implicated i1 a number
of food-borne disease outbreaks mvolving salmonellae
that causing gastroenteritis [4]. Low-level contamination
of powdered infant milk formula with salmonellae has been
associated with infection in infant [5, 6]. The other
pathogen that joined the salmonellae as important
contaminants of milk powders causing food poisoning is
Bacillus cereus, which is able to produce spores that can
swrvive pasteurization and survive the manufacturing
process of powdered milk. Tt represents a problem when
powdered milks are reconstituted and stored for
prolonged periods at incomrect temperatures. Most B.
cereus strains 1solated from dawry products are able to
grow and produce toxins below 10°C [7, 8].

Bacillus cereus 1s the cause of two kinds of food
borne diseases, an emetic (Vomiting) intoxication due to
the ingestion of a toxin (Cereulide) pre-formed in the food
and a diarrheal infection due to the ingestion of bacterial
cells/spores which produce enterotoxing in the small
intestine. Although there is very little epidemiclogical
evidence linking B. cereus to illness to infants, diarrhea is
a significant cause of ill health and death among infants
and children in developed countries[ 7].

Thermo stable Staph.

considered as one of the most prevalent causes of

aureus enterotoxins are
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gastroenteritis (Food-borne staphylococeal poisoning)
worldwide [9], m which major symptoms are vomiting and
diarrhea, occurs after ngestion of one or more preformed
thermo stable staphylococcal enterotoxins (SEs) in food
contaminated with S. aurens. SEs are normally no or only
slightly, inactivated during food processmg, storage,
distribution or during the preparation of the food in the
kitchen. Therefore, if enterotoxinogenic staphylococci are
able to grow in food to high numbers (more than 10° to 10°
cfu/g or /ml) before they are killed there is still a risk for
intoxication with consumption. Recently, powdered milk
produced in Japan, was linked to contaminated dairy
products in June and Tuly of 2000. Health authorities
reported that dry skim milk powder was contaminated with
staphylococcal enterotoxm A [10].

This study was planned to throw the light on the
bacteriological characteristics of milk powder with
emphasis on its safety.

MATERIALS AND METHODS

Collection of Samples: A total of 150 random samples of
dried milk powder, representing 100 samples of whole milk
powder (WMP) [65 Brand (T), 35 Brand (IT)] and 50 Infant
milk formula (IMF) samples. The samples were collected
from local different markets and pharmacies in Dakahlia
governorate, Hgypt and within the accurate shelf life
period, then transferred to the laboratory m their packages
to be tested bacteriologically.

Preparation of Samples: Either whole milk powder
(WMP) and Infant milk formula (IMF) packages were
mixed well before being aseptically opened. A dry and
sterile metal spatula was used for sample transferring for
examination [11].

Preparation of Serial Dilutions: 11g of the mixed milk
powder sample were added to 99 ml of sterile 0.1%
peptone water (40-45°C) mn a sterile wide mouth capped
bottle and thoroughly mixed to give a dilution of 1:10 and
then ten- fold serial dilutions were prepared [11].

Aerobic Plate Count: From the previously prepared
dilution, 1 ml was mixed with 12ml of liquefied standard
plate count medium (45°C). Inoculated and control plates
were left to dry before being incubated for 48 £ 2 h at 35°C
inan inverted position. Colonies of incubated plates were
counted and recorded [11].
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Detection of Salmonellae [12]: Pre-enrichment:

Aseptically 25g  of milk powder sample were
welghted and poured slowly over surface of 225 ml
bnlliant green water (which prepared by addmng 2 ml
of 1% Brilliant Green dye solution to 1L distilled water)
m a sterile capped container which let standing
undisturbed for 60 + 5 min. Loosely capped container was
incubated, without mixing or pH adjustment, for 24 £2h

at 35°C.

Selective Enrichment: The incubated sample mixture was
gently shacked and 1 ml of the mixture was transferred to
10 ml of Rappaport- vassiliadis broth by using sterile
pipette then meubated for 24 + 2 h at 41°C.

Selective Plating: A loopful from the incubated
RV broth was streaked over the swface of pre-dried
xylose lysine desoxycholate (XLD) agar plate and
for 24 + 2 h at 35°C then examined for
suspected salmonellae colonies which appear pink

incubated

colonies with or without black centers. Atypically, a few
salmonellae species produce vellow colonies with or
without black centers.

At least two typical or suspected colomies of
being salmonellae from XLD plate were streaked over
surface of Trple Sugar Iron (TSI) agar slant and
Lysme Iron Agar (LIA) using a sterile needle. TSI and
LIA slants were incubated for 2542 h and 4842 h at 35°C,
respectively.

Confirmation and Biochemical Identification of
Salmonellae [12]
Enumeration and Isolation of Bacillus cereus:
Enumeration and isolation of Bacillus cereus using
polymyxine pyruvate - egg yolk- mamnitol bromo thymol -
blue agar (PEMBA) [13]. Surface plate techmque was
used.

Plating (Plate count technique) with incubation m an
mnverted position for 24 £ 2 hat 35°C.

Confirmation and Identification of B. cereus [14]:
Suspected colonies were transferred to nutrient agar
slants. The slants were incubated for 24 h at 30°C for
further identification.

On basis of the test result, identify as B. cereus
those isolates which are actively motile, strongly
hemolytic and not produce rhizoid colomies or protein
toxin crystals.
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Calculation the number of B. cereus per gram as
follows:

No. of colonies confirmed
No. of colonies tested

Presumplive count
Volume tested x dilution

Count /g =

Detection of Staphylococcis aureus Enterotoxins (SET-
RPLA KIT, Oxoid)

Toxin Extraction: 10 g of milk powder sample were
blended with 10 m]l of sodium chloride solution (0.85%) in
a homogenizer. The blended sample was centrifuged at10,
000 rpm at 4°C for 30 minutes. The supernatant fluid was
filtered through a 0.2pm-0.45um low membrane binding
filter. The filtrates were retained for assay of toxin content.

The SET-RPLA Assay Technique: The latex reagents
were shacked thoroughly before use to ensure a
homogeneous suspension. The control reagents were
reconstituted by adding 0.5ml of diluent (TD910) to each
vial and shacked gently until the contents were dissolved.

A microtiter plate was arranged so that each row
consists of 8 wells as each sample needed the use of 5
such rows (four wells for each of the four enterotoxins
(SEA, SEB, SEC and SED) and one latex control). Using a
pipette, 25ul of diluents were dispensed in each well of
each of the 5 rows, 251l of test sample were dispensed to
the first well of each of the 5 rows. Using a pipette and
starting at the first well of each row, 251l were picked up
and perform doubling dilutions along each of the 5 rows.
Stop at the 7th well to leave the last well contamning
diluent only.

To each well in the first row, 25ul of latex sensitized
with anti-enterotoxin A were added. To each well in the
second row, 251l of latex sensitized with anti-enterotoxin
B were added. To each well in the third row, 251 of latex
sensitized with anti-enterotoxin C were added. To each
well m the fourth row, 25l of latex sensitized with anti-
enterotoxin D were added. To each well m the fifth row,
25pul of latex control were added. The contents of each
well were mixed well, the plate was rotated by micromixer,
with taking care that no spillage occurs from the wells.
The plate was covered with a lid, the plate was left
undisturbed on a vibration-free surface at room
temperature for 20-24 hrs. The plate was placed on black
paper for the duration of this incubation.

Each well in each row was examined for agglutination,
against a black background The agglutination pattern
was judged by comparison with the following illustration.
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Bacteriological Specifications

Tahble I: Bacteriological standard of whole millk powder

(+)

Results dassified as (1), (+1) and (+++) were congidered to be positive and

{(++) {+«Ir+')

Requirements milk poweder

Standard

APC Mot more than 50,000/
Salmonelia Ahsent
B cereus 105108
Staph aureus enterotoxing Absent

US04 (U5 Standard Grade) 2001 and Egyptian standard 2001

Tahble II: Bacteriological standard of infant milk powder

Requirements Infant milk Standard
APC = 10.000 FDA 1996
Salmonella Ahsent

B. cereus = 100/g

Staph aurens enterotoxins Ahsent

RESULTS

Aerobic Plate Count: The results presented in Table 1
summarized that the aerobic plate counts/g in case of
whole milk powder Brand (I), (II) and infant milk
formula ranged from 1x10° to 1.7x10°, 1x10% to 6x10° and
1x10% to 1x10% respectively. With mean values of
1.5x10%+3.6 x10°, 1.5x10°+ 2.8 x 10%and 1.4 x10°+ 2.5 x
10%respectively.

As shown in Table 2 the highest frequency
distribution based on aerobic plate count of the examined
whole milk powder Brand (I} samples was 53.8% and lied
within the range of 10° - < 10* and for whole milk powder
Brand (IT) sample the highest frequency distribution was
54.3% and lied within the range of 107 - < 107, while for
infant milk formula the highest frequency distribution was
52% and lied between (10° - < 10%.

Salm onellae spp.

Salmonellae failed (o be detected in all of the examined
milk powder samples

Bacitius cereus: The results in Table 3 presented the
presumptive count of E. rcereus according to colony
morphological characters on PEMBA agar plates by using
surface plating technique and showed that 56.9% (37/65),
8.6% (3/35) and 20% (10/50) of the examined whole milk
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powder Brand (I), (IT) and IMF samples were positive for
B. cereus. Bacillus cereus counts ranged from 1x10% to 2
% 10° with an average of 4.6x10° + 7.5x10 for WMP Brand
(I) samples, 1x10% to 1x10°, with an average of 4x10% +
2.4x10% for WMP Brand (II) samples and 1x10° to 3x10?,
with an average of 1.5 x10%+ 2.1x10 for infant milk formula
samples. The highest frequency distribution for WMP (1),
(II) and infant milk formula samples were 35.2, 66.7 and
90%o, respectively and lied within the range of 100 - < 300
for all of the examined samples as displayed in Table 4.

The results in Table 5 pointed out that 44.6% (29/65),
5.7% (2/35) and 14% (7/50) of the examined whole milk
powder Brand (1), (I) and IMF samples were confirmed as
B. cereus, respectively after biochemical identification of
the isolates with counts ranged from 1x10%to 2 x 107 with
an average of 6.3x10% £ 1.4x10° for WMP (I} samples.
Concerning to WMP (IT) samples the counts ranged from
1x10%to0 6.6x10° with an average of 3.8x10°+ 2x10% while
for IMF, the counts ranged from 1x107 to 2x10% with an
average of 1.4x10%+ 1.6x10 for. The highest frequency
distribution for WMP (I) and infant milk formula samples
were 41 4 and 100% respectively and lied within the range
of 100 - < 300 asz displayed in Table 6, while in cazse of
WP (IT) one sample (50%6) lied within the range of 100 -
< 300 and the other sample (50%) lied within the range of
600 - = 900.
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Table 1: Results of statistical analysis of aerobic plate counts in examined milk powder samples (n = 150)

Positive samples

A.P.C (count/g)

No. of
Types of samples Samples No. % Min. Max Mean S.EMt
Whole milk powder (Brand T) 65 65 100 1 %107 1.7=10° 1.5 = 10* 3.6 % 107
Whole milk powder (Brand II) 35 35 100 1x10° 6% 1(° 1.5 x10° 2.8 % 107
Infant milk formula 50 50 100 1x10° 1 =10 1.4 x10° 2.5 % 107
Total 150 150 100 1x10° 1L7x1¢ 7x1(° 1.6 % 107
Table 2: Frequency distribution of examined milk powder samples based on their aerobic plate counts
Frequency
Whole milk powder (I) Whole milk powder (IT) Infant milk formula
Intervals No. of samples % No. of samples % No. of samples %
107 -<10° 12 18.5 19 54.3 23 46
100 - < 10¢ 35 53.8 16 45.7 26 52
100 - < 10° 18 277 0 0 1 2
Total 65 100 35 100 50 100
Table 3: Results of statistical analysis of presumptive Bacillus cerens counts in the examined milk powder samples on PEMBA agar media
No. of Positive samples * presumptive count / g
examined
Types of samples Samples No. % Min. Max Mean S.EM+
Whole milk powder (T) 05 37 56.9 1= 10° 2% 107 4.6 x 10° T.5% 10
Whole milk powder (IT) 35 3 8.6 1 =107 1 %10 4% 10° 2.4 10
Infant milk formula 50 10 20 1x10° 3 %10 1.5 x 10° 21 %10
Total 150 50 333 1 =107 2 % 1P 3.9x 108 6x 10
* According to morphological character on PEMBA agar
Table 4: Frequency distribution of the examined milk powder samples based on their presumptive Bacillus cereus counts on PEMBA agar
Frequency
Whole milk powder (I) Whole milk powder () Infant milk formula
Intervals No. of samples % No. of samples % No. of samples %
1x10°7 - < 3x10P 13 352 2 66.7 9 90
3x10P - < 62107 10 27 0 0 1 10
6x10P - < 9x1(? 10.8 0 0 0 0
Ox1(P - < 2x10° 16.2 1 333 0 0
2% 107 10.8 0 0 0 0
Total 37 100 3 100 10 100
Table 5: Real B. cereus counts after confirmation
No. of Positive samples * presumptive count / g
examined
Types of samples Samples No. % Min. Max Mean S.EMt
Whole milk powder (I) 65 29 44.6 110 2% 1P 63 % 107 1.4 % 107
Whole milk powder (II) 35 2 5.7 1=10° 6.6 107 3.8 x 107 2% 107
Infant milk formula 50 7 14 1= 10° 2% 107 1.4 = 10 1.6 % 10
Total 150 38 20.6 1x107 2% 1(¢° 5.2x10° 1.1 % 107

* After biochernical confirmation
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Table 6: Frequency distribution of examined milk powder samples based on confirmed Bacillus cereus counts

Frequency
Whole milk powder (I) Whole milk powder (1) Infant milk formula
Tntervals No. of samples %% No. of samples %% No. of samples %%
1x10% - < 3x107 12 41.4 1 50 7 100
31 - < 6x10? 9 31.0 0 0 0
6x1(F - < 9x10? 1 3.4 1 50 0
9x1(P - < 2x10° 4 13.8 0 0 0
2% 10° 3 10.4 0 0 0
Total 29 100 2 100 7 100

Staph. aureus Enterotoxins: Testing the samples for
Staph aureus Enterotoxins, revealed that Enterotoxins
could not be detected in all of the examined milk powder
samples.

DISCUSSION

Large scale production and consumption of dry milk
powder, makes 1t desirable to detect its hygienic quality.
The results of the current aerobic plate count were in
agreement with that reported by Ahmed and Anwar [15].
While, slightly lngher values were obtained by El-Prince
and Korashy [16]. Lower results were reported by
Banigova and Duckova [17]. According to the limits
proposed by APHA [11], ES [18] and TUSDA [19] for dried
milks that APC must not exceed 5x10' /g, most of the
examined samples were within the acceptable limit except
6 samples out of the 65 of the examined samples of WMP
Brand (I) don’t comply the standards. For infant milk
formula all the examined samples met the standard limit =
10* as recommended by FDA 20].The high aerobic count
mndicated neglected  samitary during
manufacturing process, handling, packing and as well as

measures

use of low quality milk or ingredients m the production.

The Aerobic Plate Count (APC), or total viable count,
15 an indicator of the overall degree of microbial
contamination of foods. It is defined as the total number
of colony forming units (¢fu) of bacteria per gram or ml.
Since recent advances of the powdered milk industry have
stimulated the interest of various professional groups to
a degree not heretofore attained, it 1s not unnatural that
some attention should be given to the bacterial content of
this product, not only from the standpoint of numbers of
living organisms present, but also from the standpoint of
numbers originally contained in the milk from which it was
manufactured. In fact, it has already been suggested that
bacterial limits should be set for liquid milk which is to be
converted into powder
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The obtained result of salmonellae agreed with all the
national standard Codex, European and Egyptian which
reported that Salmonellae must be absent in 25g of dry
milk products [2, 20, 21]. of
salmonellosis have been traced to dried milk products and
with low-level contamination of powdered infant milk

Several outbreaks

formula were epidemiologically and microbiologically
detected by Jourdan et al. [22,23].

Proper pasteurization all
Salmonellae mn fluid milk; thus its presence mn dried milk
indicates post-pasteurization contamination, due to

inactivates known

lacking concerming, survival and growth characteristics in
milk powders during manufacture, handling, filling
process and storage. Salmonellae can grow m the
reconstituted product if stored above 5 °C for a sufficient
time and multiply very rapidly at room temperature.
Outbreaks due to Salmonellae usually share a common
factor, the accumulation of contaminated dust and powder
deposits in the factory environment, which are eventually,
transferred to the product by mechanical fault. The most
common hazard reported 1s the accumulation of powder
deposits 1n the drier insulation, which having become
contaminated by environmental Salmonellae, gains access
to the product via stress cracks in the imer skin of the
dryer. The second most important hazard is due to
contaminated air and may occur during the secondary
drier stages, transport of powder to silos, or during filling
and packing operations. Also failures in production, for
example the presence of water in a zone that 13 normally
dry, allowing multiplication of Salmonellae, or the
presence of Salmonellae m zones that are difficult to
maintain dry and clean (e.g. a drying tower), were
1dentified as the origins of contamimation [24].
Concerning to Bacillus the obtained
results of confirmed samples for whole mill powder

CEFeUs

agreed to those reported by Rangasamy ef af. [25] and
for infant milk formula, the result was
Cohen et al. [26].

similar to
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Table 7: Incidence of presumptive and confirmed B. cereus in examined milk powder samples

Confirmed B. cereuy

Presumptive B. cereus Samples Isolates
No. of No. of %% of No. of No. of % af No. of
Types of Samples +ve samples +ve samples isolates +ve samples  +ve samples Samples +ve isolates %"
Whole milk powder () 65 37 56.9 68 29 4.6 48 70.6
Whole milk powder (IT) 35 3 8.6 5 2 57 3 60
Infant milk formula 50 10 20 12 7 14 7 58.3
* form the total No. of isolates
Table 8: Isolated Bacillus spp. Other than B. cereus from examined milk powder samples
Frequency
Whole milk powder (T) Whole milk powder (TT) Tntant milk formula
Isolates No. of samples %" No. of samples %" No. of samples %"
B. mycoides 7 10.3 1 20 2 16.7
B. pumilus 1 1.4 - -
B. subtilis 2 2.9 - 1 8.3
B. lichiniformis 5 74 - -
Other bacillus spp. 5 7.4 1 20 2 16.7

* form the total No. of isolates

The presumptive count was recorded on basis of
colomal morphology on PEMBA agar plate, but false
negative result may occur or overgrown by acid
producing micro-organisms make the identification of B.
cereus colonies difficult and also false positive result may
occurs so confirmation should always carried out [27].
According to HPA [28], when the total number of Bacillus
colonies and the number of suspected B. cereus not
exceed 10%g, they didn’t need to confirm biochemically.

Generally very few organisms produce similar
reactions on egg yolk-polymexin-containing media to
those elicited by B. cereus. Specific identification of B.
creus requires only differentiation from closely related
bacillus spp. (Group 1A), B. mycoeides, B. thuringiensis
and, B. anthracis [29] and other bacillus involved in food
poisoning, B. pumilus, B. subtilis, B. licheniformis
(intoxication dose more than 10%) [27].

As explained in Tables 7 and 8, 68 isolates from
examined WMP Brand (I) presumed to be B. cereus, but
after biochemical identification only 48 isolates (70.6%)
confirmed as B. cereus ;while 7 1solates (10.3%) confirmed
as B. mycoides, 1 isolate (1.4%) B. pumilus, 2 isolates
(2.9%) B. subtilis, 5 1solates (7.4%) B. licheniformis and
5 1solates (7.4%) confirmed as other bacillus species. 5
isolates were taken from WMP Brand (IT) samples, 3
1solates (60%) confirmed as B. cereus ,while one 1solate

430

(20%) confirmed as B. mycoides and the other isolate
(20%) confirmed as B. subtilis. In case of infant milk
formula 12 isolates presumed to be B. cereus, but after
biochemical identification only 7 (58.3%)
confirmed as B. cerens ;while 2 isolates (16.7%) confirmed
as B. mycoides, 1 isolate (8.3%) as B. subtilis and 2
1solates (16.7%) confirmed as other bacillus species.

The infectious dose for B. cerews iz not really

solates

decided and varied, but generally presence of B.cereus
greater than 10° organisms /g in food is indicative of
growth and proliferation of the orgamsms and considers
a potential hazard to health. All the samples to be
examined lied below the dangerous limit. For infant milk
formula samples [30] revealed that concentrations of B.
cereus of 10° to 10° /g can result in illness in infants or
aged and infirm  individuals, although [20]
microbiological standards of infant formula, recommended
that B. cereus count should be = 100 / g. Contaminated
infent milk formula samples faces this FDA limit except 3
samples in presumptive count and 2 samples in confirmed

for

samples exceed 100 cell/g.

Vegetative cells of B. cereus are destroyed in the
heat process used to produce dried milk powder, but
spores can survive the processing. Generally low numbers
of B. cereus and/or its spores do not cause problems
unless powdered milks are reconstituted and stored for
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prolonged periods at incorrect temperatures especially
most B. cereus strains 1solated from dairy products are
able to grow and produce toxins below 10 °C. Growth and
toxin production can be prevented by storing
reconstituted products at temperatures below 4°C [31].
Presence of B. cerens n mnfant formula 1s associated
with contamination of raw milk and other added
ingredients then subsequent survival of the spores
following heat treatment. The practice of preparing mfant
milk formula with warm tap water or boiling water is
potentially umsafe. Formula prepared under these
conditions with initial level of 100 cfu/g may reach the
infectious dose when stored at 10°C for 24 hours or when

stored at room temperature for greater than 4 hours [32].

Presence of B. cereus in dried milk products is
comsidered as an indicative of carelessness during
production. Dried milk products contaminated with B.
cereus, even at low levels should be considered as
potential vehicles for food-bome B. cereus disease. As
these products contain an elevated level of carbohydrates
(starch, sucrose or lactose) and minerals, they can
promote proliferation and enterotoxin production when
they are reconstituted and held at ambient temperature for
extended periods, potentially even at refrigeration
temperature [8].

S. aureus enterotoxins could not be detected in any
of examined samples. Similar result was stated by Harvey
and Gilmour [33]. Outbreaks due to consumption of milk
powder containing preformed S. aureus enterotoxin were
reported by Asao et al. [34].

Staphylococcal enterotoxin A (SEA) (= 0.38 ng/ml)
was detected in low-fat milk and approx. 3.7 ng/g in
powdered skim milk (34,35) detected that enterotoxin A
produced by 6.5%, B by 1.6%, Cby 2.4%, D by 1.6% and
E by 0.8% of the isolated enterotoxigenic strans of S.
aureus from infant milk formula.

Staphylococcal toxing in  dried milk powder
mdicate unhygienic ingredients or unacceptable
processing conditions. S. awureus is destroved in the
heat process. Outbreaks occur as a result of post-
processing contamination or due to preformed toxins
surviving the heat-processing step either in raw milk
before heat treatment or m the concentrated milk before
drying.

It was concluded that the final quality of the milk
powder and infant formula depends on the quality of the
raw milk and ingredients added to mfant formula. Proper
processing must be carried out to, ensure that the product
is not contaminated after processing. Also, safe storage
after reconstitution 1s recommended.
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