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SUMMARY

Fifty random samples of milk powder representing 7
brands (A,B,C,D,E,F, and G) were collected from
different pharmacies in Assiut province. Every sample
was examined mycologically to evaluate its
mycological quality. From the mycological analysis,
it Could be noted that 44(88%) and 28(56%) of milk
powder samples were positive for mesophilic molds on
dicloran and malt extract-a%?r. respectlgfly, with
average counts of 34.88 x 107/g. and 9X10°/g. While
the thermophilic molds which recovered on dicloran
agar had an average count of 4 x 10/g. These findings
revealed that dicloran agar is more reliable for
enumeration of molds than malt extract agar. 39
specles and 1 variety belonging to 17 genera of fungi
were identified. The most contaminated samples were
found to belonging to brands A, C and D while the
least were F and G brands. The most frequent genera
were Alternaria, Aspergillus, Emericella and
Penicillium. Aspergillus niger was the only fungus
found to contaminate all brands (72% of the total
samples). A. flavus was recovered only from D (50% of
samples tested) and G (37.5%) brands. Alternaria
alternata, Emericella nidulans, Fusarium oxysporum,
Penicillium aurantiogriseum, P. chrysogenum and P.
citrinum were prevalent in some brands of milk
powder. Public health implications of these findings
are discussed.

Keywords: Studies, mycological quality, milk powder.
INTRODUCTION

World attention had been focused in the last two decades
on the toxicity of molds, because of considerable hazards to
health associated with liver damage and carcinogenicity
(MOSSEL, 1982). Contamination of food with such molds causes
also considerable economic losses through spoilage and
discoloration of foods.

Nowadays, the growing use of milk powder for infants has
made its microbial quality of primary concern due to
susceptibility of children to food-borne diseases. Molds gain
entrance to milk powder either from the milk wused, air
contamination or utensils. Therefore, presence of molds in milk
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powder 1is indicative of unsatisfactory sanitation during
processing and handling of the product. JESENSKA and HRDINOVA
(1982) found that molds were present in 53% of examined milk
powder samples for infants, while MOUSTAFA et al. (1984) tested
30 samples of dried baby foods with milk base and they found
that molds were present in 28 samples. Contamination of
infant’s milk powder was also recorded by SABREEN (1986).

As the mycological quality of milk powder reflects the
care with which the milk was produced and the identification of
the contaminating mycoflora will also help to estiamte the
probable types of mycotoxins which might be produced,
therefore, this research was done for enumeration and
identification of molds that may be present in milk powder.

MATERIALS and METHODS

Collection of samples:

Fifty random samples of milk powder at the stage of
consumption were collected from different pharmacies in Assiut
City. These samples were belonging to seven brands. A,B,C,D,E,F
and G. Brand A is locally packaged.

Mycclogical analysis:

The dilution-plate method was used for detection of viable
mold propagules in milk powder samples. Two types of media,
malt extract agar (HARRIGAN and McCANCE, 1976) and
dicloran-rose bengal medium (KING et al., 1979) were used for
the enumeration of mesophiles at 35°C. Thermophiles were
enumerated only on dicloran agar at 55 C. Triplicate plates for
each medium were incubated for 7-10 days and molds were counted
and identified according to (COONEY and EMERSON, 1964; RAPER
and FENNELL, 1965; ELLIS, 1971; BOOTH, 1977; PITT, 1979; SAMSON
and van REENEH-HOEKSTRA, 1988 and KOZAKIEWICZ, 1989).

RESULTS
The obtained results were recorded in Tables (1-5).
DISCUSSION
From the results given in Table (1) it is clear that mold
counts were ranged from 10 to 21 x 107 , 10 to 7 X 103and to

g 3 x 102/g ofbthe examined milk powderosamples on dicloran,
malt agar at 25 C and dicloran agar at 55 C, respectively.
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Mesophilic molds recovered at 25 C:

Molds recovered on dicloran agar: 44 milk powder samples
(88%) were found to be contaminated by molds. 10 genera and 28
species were recovered on dicloran agar at 25 C. The most
common genera were being Aspergillus (9 species) and
(Penicillium (8 species). These two genera were found in 80 &
44% of the samples and accounted 68.8 & 20.5% of total molds,
respectively. SUTIC et al. (1979) found that Aspergillus and
Penicillium comprised 3.2% and 59.1% of the total molds
obtained from milk and milk products. The most contaminated
samples were brands A and D followed by C, while brands F and G
were the least as recorded in table (3). Aspergillus niger was
the only mold found to contaminate all brands of milk powder
samples. Many reports on dairy products recorded that
Aspergillus niger was of high incidence (BULLERMAN, 1980;
EL-BASSIONY et al., 1980 and IBRAHIM, 1987). The second most
frequent species was Penicillium chrysogenum. It was recovered
from all brands except brand A. Aspergillus flavus was recove-
red from all brands except brands A. Aspergillus flavus was
recovered only from brand D and G. 4 flavus and P. chrysogenum
were previously isolated from wvarious dairy products
(BULLERMAN, 1980; ARAN and EKE, 1987 and IBRAHIM, 1987). The
other Aspergilli and Penicillia were recovered infrequently and
with low counts in one or two brands (Tables 2 & 3). The other
fungal genera and species were also recovered infrequently from
the examined samples (Table 3). Most of the encountered molds
were reported previously from milk and other dairy products
(SEHAM et al., 1983; ABDEL-SATER and ISMAIL, 1983 and ISMAIL,
1993).

Molds recovered on malt agar: Only 28 out of the 50 of the
examined samples on malt agar were found to be contaminated
with molds. SABREEN (1986) could detected mold in 70, 50 and
65% of examined samples (E, F and G) of infant’s milk powder.
Twenty-one mold species b%Ionging to 14 genera were collected
on malt agar plates at 25 C (Table 2 & 4). The counts in all
samples were relatively low (25250 colonies/g) compared with
that recovered on dicloran agar (153496.5). Brands C and B were
the most contaminated ones. Aspergillus (24% of the samples)
and Penicillium (42%) were the prevalent genera. A. niger, P.
chrysogenum and P. citrinum were the most frequent species.

Alternaria (A. alternata) and Fusarium (F. oxysporum) were
the second most frequent genera. Nearly similar results were
obtained by SUTIC et al. (1979). The other mold genera and
species were infrequently isolated from only one, two or three
brands of milk powder (Tables 2, 4). Contamination of infant's
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foods was previously detected by several investigators (ROSA et
al., 1979 and MOUSTAFA et al., 1984).

Thermophilic molds recovered on dicloran agar: The average
count of thermophilic molds was 40 colonies/g with a minimum of
10 and a maximum of 4.3 x 10° (Table 1). Only 19(38%) samples
were found to be contaminated with molds. Five specles and one
variety belonging to four genera were identified of which
Aspergillus and Emericella were the most frequent. Aspergillus
was represented by A. fumigatus wvar. albus, A. niger, A.
terreus and Emericella by E.nidulans. Malbranchea sp. and
Rhizomucor pusillus were isolated each from one sample of
brands F and A, respectively (Table 5).

In conclusion it was noted that many of the encountered
molds are known to be mycotoxin-producers, notably Aspergillus
flavus (Aflatoxins), A. niger (nigragillin, malformins,
naphthoquinones and oxalic acid), Emericella nidulans (Kojic
acid and stregmatocystin), Penicillium sp. (penicillic acid,
citrinin, patulin, cyclopiazonic acid and mycophenolic acid)
and Alternaria alternata (tenuazonic acid) (KING and SCHADE,
1984; MORTHOLT and SOENTORO, 1988 and FRISVAD, 1988). The
consumption of moldy and mycotoxin-contaminated foods,
particularly by children, can threaten human health (AUSTWICK,
1984; BULLERMAN, 1986 and LACEY, 1988). Therefore to safe-guard
consumers from being infected and to safe a lot of the products
from Dbeing deteriorated, strict hygienic measures and
regulations should be imposed during preparation, packaging,
preservation and transportation of milk powder as well as other
foodstuffs.
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Tahle 1: Statistical analytical results of total molds recovered from the examined
samples of milk powder.

Molds N e Count/g

Media | samples/50 | % | Min. Max. Average

Mesophils on dicloran agar 44 88 10 | 21x10% | 34.88x102
Mesophils on malt extract agar 28 56 10 | 7.0x103 | 9.0X102
Thermophils on dicloran agar 19 38 10 | 43Xx103 | 4.0X10
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Tasiz 1Molds asssciaced siza aiik zcaaar sasplas.
Mescphiles Therneczrilas
Furgi Dicicraa agar Malt agar Dicloras agar
c %€ 45 %F c ¥ NS &F S AQ a5 sF
Acremoaium strictum W. Gams 1367 0.8 3 &8 2o A - " B ) o g
Alternaria alterzata (fr.) Xeissler 2023.3 1.32 3 & 42150 186.33 316 = - - =
Aspergillus 105563.3 68.78 40 80 5450 21.58 12 24 23c 29.57 17 34
A. aureolatus Munt-Cwvat, & Zata = - = 3 10 ‘o688 1 "2 = = - =
A. flatus Sink 20100 13.2% 6 12 1000 3.96 1 z = = el
A. fuaigatus Fresanius 08 F 0483 6 = = = b = =
A. fuaigatus var. aibus Ral, Tawari
agaral £ = ey T i R T O
A. melleus fukawa 665, 043 1 -2 s = & L = 3 = =
A. aizér van Tieghea 77650 50.539 26 72 3340 13.23 8 16 122 180 3 26
A. parasiticus Speare 4886.7 3.9 % i = = T > > "
4. proiifarars G. Samish 666.7 -0.43 1 2 & = & = = i
A i x
326.8 J.22 2 4 = = o i - i =
A. tasarii Kita 366.6 Q.24 2 4 — = - T = > e
A. terreus Thom - - - = - = - - 7 8323 5 1
A. ustus (Bainier) Them & Chursh - - o B 71 . R e | = = =
A. versicolor (Yuill.) Tiraroschi 133.2 0.27 ) § s 190 0.4 i z e = . =
Ciadasporiua 726.7 0,47 4 8 120 0.4 14 2 = = D
€. cladosporioides (Fres.; de ¥ries 33.3 0.0§ 2 3 - = = & = = = =
C. spilaerospermum Panz. E73.4 4.4% 3 4 100 0.4 1 2 - - - =
Cechiioholus 2000 1,30 2 4 12¢ o0,48 23 &6 - = -
€. lunatus Nelson & Haasis 1233.3 0.87 1 2 = = == = = = & =
€. spicifer Nelson 666.7 0.43 1 2 120~ 048 T ¢ - ™ B
Esericella 10700 6.97 4 3 1200 4.75 3 & S00 65.57;, 2. 6
£. pidulans (Eidam) Vuilleaia 10366.6 &6.75 4 8 1200 4.75 3 6 S00 66.67 3 &
B. quadrilineata {Thom & Raper) Benjanin 3333 0.1l 1 2 - - - - - -
Fusarium cxysporum 3chlacht. 66.6 0.04 2 4 250 0.3 5 10 = . O
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Funzl

*asopniles

Therzophiles

Diclioran agar

Malt agar

Dicloran agar

c AC NS ‘j.:" < % o c %C °s
Giblerella acumizata Wollszueber - - - - 430 1,58 2 - f =
¥allrancsea sp. 19 1.3 1
NMucor raceacsus Fresenius 120 0:07 2 - 4 = i =
Faecilcaycas variciii Bainisr -~ B 10 0.24 2 =" = =
FPenicillium 21513.2 20.53 22 44 11240 44.32 = = v
P. aurantiogriseum Diercix 20006.6 13,03 3 & = = e =
P, brevicompactum Diarckx 672 0.44 3 § B = o =
P. chrysogenum Thom 2513.3 1.64 10 20 4540 17.98 12 oy =
P. citrisua Thom 333.3 .21 1 2 6330 25.21 32 o =
P. corylophiium Dierckx - = - = 100 0.4 1 = %
2. pirophilum Hedgecock 5500 4.4 3 8§ 210 0.83 4 S =
2. puberyium 3ainier 29 9.2 3 & = - W g =
7. warianile 5cpp 433.3 90.23 z & = = g % =
. wakspanii Zaieski 666.7 B4 - LR - = = B =
Rhizcaucor pusillus (Liz3t) Gchipper - - - - - - 16333 1
Riizepus sbolonifer (Shrenh.) Lindt 665.6 ©.43 2 4§ 320 4.75 - = -
Setospraeria rostrata Leczard = = m—rl % i ¢.¢ Z - = -
Stachyictsys clartarua (Zhrech.:Lizdy;

Hughes i - = L 3.34 2 e -
Trimmacsstroma betulipiza {Corda) Hughes - - - = 162 3.38 z = = =
Total fucgi 153496.5 130 44 BE 2525C iG0 % 78 189 19
Yeasts 78 = : 2 - - 220 - 4
Bacteria (Bacillus spp.} 63716.6 = 8 16 10610 = = e =

C: ccuats of fungl per g milk powder in 53 sampies tested.
%C: percentage count calculated per total furgal counts.
NS: avaber of contaminated milk powder saszles out of 50.
%F: percentage treguency of fungi calculated per S0 sanples.
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MYCOLOGICAL QUALITY OF MILK POWDER
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