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ABSTRACT: Fifty samples each of halva tahinia, pressed dates,
destoned pressed dates and date paste (minced dates) were collected
from 5 Egyptian Governorates. Microbiological profile of bulky size
products served in slices form, were evaluated with regard to the
following groups of microorganisms: aerobic bacteria, spore-forming
aerobic bacteria, Bacillus cereus, Staphylococcus aureus, coliforms,
Escherichia coli, Clostridium perfringens, Salmonella spp., Shigella

spp-,

Yersinia enterocolitica, molds and yeasts. All of the studied

samples were Cl. perfringens, Salmonella spp., Shigella spp. and Y.

enterocolitica free.
INTRODUCTION

Halva tahinia and agwa are
among the popular foods in Egypt.
Such foods are sometimes subject
to contamination, either during
manufacturing or due 1o
mishandling and improper storage.
Street vendors might add to the
risk of consuming such foods. El-
Sherbeeny et al. (1985) reported

that street vendors have come
under  suspicion for selling
contaminated foods that have led
to diarrheal diseases.

Studies on the risk of
consuming such foods are few.
Molds and yeasts tolerate high-
osmotic and low-pH conditions,
and grow at refrigeration
temperature and can therefore
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cause spoilage in the processed
orange juice (Arias et al., 2002).

Confectionery products which
have high-sugar content and low
water a,, content are the optimum
environment for the osmophilic
yeasts. Zygosaccharomyces rouxii,
Hansenula anomala, Debaryomyces
hansenii, Saccharomyces cerevisiae,
Z. bailii, Issatchenkia orientalis
and Torulospora delbrueckii are
among the osmophilic yeasts that
were isolated and identified by
Tokuoka et al. (1985), Gardini et
al. {1988), Esperanza Casas et al.
(1998) and De Siloniz (1999).

Outbreaks caused by
multiresistant Salmonella
typhimurium DT104 isolated from
halva tahinia in Netherlands,
England, Wales, Sweden,
Germany, United Kingdom,
Norway and Awustralia were
reported by Van Pelt et al. (2001),
’Brien et al. (2001), Andersson et
al. (2001), Brockmann (2001),
Little (2001), Guérin et al. (2001)
and Fisher et al. (2001). On the
other hand, Kotzekidou (1998)
found that halva tahinia resulted in
the  decrease of Salmonella
enteritidis  inoculated therein.
Moreover, he mentioned that
sulfite-reducing clostridia,
Salmonella spp. and molds were
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not detected; and aerobic bacterial
count; ‘Enterobacteriaceae,
enterococcl, aerobic mesophilic
and thermophilic spore-formers,
staphylococei;” * Staphylococcus
aureus, lipolitic microorganisms
and yeasts were in acceptable
level.

Frazier (1967) stated that
spores of bacteria and molds in
dried fruits are likely to be most
numerous.

Alifa =~ Tamimi and Ben
Youssef (1974) found that total
counts of microorganisms present
in dried and dehydrated dates were

266.000- 1.253.000, mold spores

200.000- 893.000 and yeasts 2000-
6.600 cells/g; while coliform
bacteria were absent in all of the
samples. '

In dates,
were found

however yeasts.

to be generally
predominant (46-57%), followed
by molds (22-29%), Dbacterial
spores  (6-8%) and vegetative
bacterial cells (6-15%) [Grecz et
al., 1986].

From date samples Mahjoub
et al. (1986) isolated molds as 38%
of Penicillium, 25% of Aspergillus
and 37% of other groups. They
observed that Aspergillus group
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was predominant in the fresh
samples while Penicillium
organisms were predominant in the
stored samples.

The objective of this study
was to investigate the
microbiological profile in Egyptian
popular confectionery products
(halva tahinia, pressed dates,
destoned pressed dates and date
paste).

MATERIALS AND
METHODS

e MATERIALS:

Fifty samples of each of
halva tahinia, pressed dates,
destoned pressed dates and date
paste (minced dates) [50 samples
of each in slices from bulky size]
were collected from 5 Egyptian

Governorates (Cairo, El-Sharkia,
El-Dakahlia, Alexandria and
North-Sinai) and prepared

according to ICMSF (1978).

All the samples were put in
tightly closed and sterile bags and
then put in an ice box for personal
delivery to the laboratory as soon
as possible.
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¢« METHODS:

Each sample was minced
separately in a stomacher using
peptone water to obtain a
homogenous sample.

Each sample in this study
was subjected to microbiological
examinations according to ICMSF
(1978 and 1996).

Plates containing media as
plaie count agar for acrobic bacterial
count and spore-forming aerobic
bacteria, polymyxin-pyruvate-egg
yolk-mannitol-bromothymol ~ blue-
agar medium (PEMBA) for B
cereus; Baird-Parker’s medium and
coagulase test for Staph. aureus;
perfringens agar (OPSP) for (I
perfringens; lactose broth medium,
S.S. medium and XLD medium for
Salmonella spp. and Shigella spp.;
Yersinia enterocolitica medium for
Y. enterocolitica and yeast extract-
glucose-chloramphenicol-
bromophenol blue-agar (YGCB-
Agar)for molds and yeasts; while
coliform group was enumerated
using most probable number (MPN)
in MacConkey broth medium.
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RESULTS AND
DISCUSSION

The mean values of the
different species and groups of
microorganisms found in the 4
products (halva tahinia, pressed
dates, destoned pressed dates and
date paste) are presented in Table
(1). It can be shown that the
highest microbial load was in date
paste, while the lowest was in
pressed dates product.

The mean values for aerobic
bacterial counts were 6.8x105,
3.6x10°, 1.4x10° and 3.8x10° CFU/g
in halva tahinia, pressed dates,
destoned pressed dates and date
paste; respectively. Samples from
El-Dakahlia Governorate contained
the highest aerobic bacterial levels
in the first 3 products, while
Alexandria Governorate samples
contained the highest of all
regarding date paste (Fig. 1). Date
past harbored the highest bacterial
count which could be due to the
extra step (mincing step) in
manufacturing this product, thus
add to the initial load due to
contaminated mincers.

Spore-forming aerobic
bacteria were in the range of 10°
CFU/g (the mean being 4x10°,
1.8x10°, 52x10° and 5.6x10°
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CFU/g in halva tahinia, pressed
dates, destoned pressed dates and
date paste; respectively)[Table 1].
From Fig. (2) it can be shown that
the highest spore-former counts
were in pressed dates and date
paste samples collected from Cairo
Governorate while in halva tahinia
and destoned pressed dates the
highest counts were in El-Sharkia
and El-Dakahlia Govemorates
samples; respectively. Since halva
tahinia and date products samples
were in bulky size (not sealed).
The presence of mesophilic bacilli
indicate that either the container
was not hermetically sealed or that
the heat-processing step was
insufficient to destroy the spores
(Elliott etal., 1978).

Bacillus cereus mean values
were_found to be 2.5x10%, 1.8x10%,
3x107 and 5.6x10? in halva tahinia,
pressed dates, destoned pressed
dates and date paste; respectively
(Table 1). The highest B. cereus
counts were in El-Dakahlia
Govemnorate samples; while in
halva tahinia, the samples from
Cairo Governorate were B. cereus
free (Fig. 3).

The spores normally present
in soil, air and some dehydrated
ingredients. However, the
occurtence of B, cereus in halva
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Table (1): The mean values* of microbial profile (CFU/g) in samples of

halva tahinia and date products from five Governorates in Egypt

Destoned

Date paste
pressed dates P

Halva tahinia{Pressed dates

Aerobic bacterial 6.8x10° 3 6x10° 1.4x10° 3.8x10°
count

Sporeforming 4x10° 1.8x10° 5.2x10° 5.6x10°
aerobic bacteria

B. cereus 25x107 | 1.8x10? 3x10% 5.6x10%

Staph. aureus | 4.1x10° LI1x10* | 3.6x10° | 3.7x107

Coliform (MPN)| 5.9x10 1.5x10 3.1x10 6.4x10
Cl perfringens | 0 0 0 0
Salmonella sp. 0 0 0 0
Shigella sp. 0 0 0 0

Y, enterocolitica 0 0 0 0 |
Molds 2.4x10° 1.5x10° | 3.5x10° | 1.1x10°
Yeasts L3x10*_ | 2.7x10° | 1.1x10° | 5.1x10°

B.: Bacillus  Staph.: Staphylococcus  Cl.: Clostridium  Y..Yersinia

* The sum of the microbial counts in all of the samples divided by their
number.
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Fig. (1): Aerobic bacterial counts in halva tahinia and date products
collected from five Egyptian Governorates (in logarithmic

scare).
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Fig. (2): Spore-forming aerobic bacterial counts in halva tahinia and date
products collected from five Egyptian Governorates (in

logarithmic scale).
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Fig. (3): Bacillus cereus counts in halva tahinia and date products
collected from five Egyptian Governorates.
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Fig. (4): Staphylococcus aureus counts in halva tahinia and date products
collected from five Egyptian Governorates.
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tahinia due to illegal use of wheat
flour in manufacturing.

The mean values of the
Staph. aureus were 4.1x10% in
halva tahinia and 1.1x102, 3.6x10?
and 3.7x10° CFU/g in pressed
dates, destoned pressed dates and
date paste; respectively (Table 1).
The highest Staph. aureus counts
were in samples from El-Dakahlia
Governorate in all of the products;
while halva tahinia and pressed
date samples from Alexandria
Governorate and destoned pressed
date samples from North-Sinai
Governorate were Staph. aureus
free (Fig. 4).

The positive samples could
have been cross-contaminated by
handlers, and stored at favorable
conditions of heat and moisture,

etc which favored microbial
growth .
The common usage of

utensils specially knives, might be
the main source of coliform
bacteria in some samples, i.e.,
5.9x10, 1.5x10, 3.1x10 and 6.4x10
CFU/g in halva tahinia, pressed
dates, destoned pressed dates and
date paste; respectively (Table 1).
Figure (5) shows that El-Dakahlia
Governorate samples contained the
highest coliform group counts.
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Pressed dates and destoned pressed
dates were fecal coliform free,
while was found in halva tahinia
and date paste as 28 and 8%,
respectively (Iig. 6).

All of the studied samples
were Cl. perfringens, Salmonella
spp., shigella spp. and Y
enterocolitica free (Table 1).

Molds were found in high
mean values especiallg in date
products, being 2.4x10°, 1.5x10°,
3.5x10° and 1.1x10* CFU/g in
halva tahinia, pressed dates,
destoned pressed dates and date
paste; respectively (Table 1). From
Fig. (7), samples from El-Dakahlia
Governorate show the highest
molds level.

Beside the molds inhibiting
raw ingredients, the exposure to
the air for long periods of time
would increase its content of
fungal spores specially when the
air is dusty (Bullerman, 1979).

Values of yeasts were
1.3x10%, 2.7x10°, 1.1x10° and
5.1x10° CFU/g in halva tahinia,
pressed dates, destoned pressed
dates and date paste; respectively
(Table 1). Samples of pressed
dates and destoned pressed dates
were found to show the highest
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Fig. (5): Coliform group counts in halva tahinia and date products
collected from five Egyptian Governorates (in logarithmic
scale).
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Fig. (6): Percentages of positive samples of fecal coliform in halva
tahinia and date products in all of the collected samples.
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Fig. (7): Molds counts in halva tahinia and date products collected from
five Egyptian Governorates (in logarithmic scale).
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Fig. (8): Yeasts counts in halva tahinia and date products collected from
five Egyptian Governorates (in logarithmic scale).
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yeast counts in El-Dakahiia
Governorate while halva tahinia
and date paste from Cairo and
North-Sinai Govemorates contained
the highest counts (Fig. 8).

Theé limiting factors of yeasts
in halva tahinia might be due to
low a, and/or the occurrence of
saponins which is known to have a
fungicidal action.

REFERENCES

Andersson, Y.; Bde IJong;
L.Hellstrm; U.Stamer; R. Wollin
and J.Giesecke (2001):
Salmonella typhimurium
outbreak in Sweden from
contaminated jars of halva (or
halava). Eurosurveillance
weekly, 5:010719.

Arias, Covadonga R.; Jacqueline
K.Burns; Lorrie M.Friedrich;
Renee M.Goodrich and Mickey
E.Parish (2002): Yeast species
associated with orange juice:

Evaluation of different
identification methods. Appl.
Environ. Microbiol.,
68(4):1955.

Brockmann, S. (2001): International
outbreak of Salmonella
typhimurium DT104 due 1o
contaminated  sesame  seed

967

products-update from Germany
{Baden-Wiirttemberg).
Eurosurveillance weekly, 5: 10816.

Bullerman, L.B. (1979): Significance
of mycotoxins to food safety
and human health. J. Food

Prot., 42:6586.

Casas, Esperanza, Maria
J.Valderrama and J.M.Peinado
{1998): Sorbat detoxification
by spoilage yeasts isolated
from  Marzipan  products.
Departmento de Microbiologia,
Faculty de Biologia, Universidad
complutense, Madrid, Spain.

De Siloniz, M.L; M.J.Valolerrana;
E.Payo and J.M.Peinado (1999):
Advances in the development of
methodology to identify common
yeast contaminations of high
sugar food products. Food
Technology & Biotechnology,
37(4):277-280.

Elliott, R.P.: D.S.Clark; K.H.Lewis;
H.Lundbeck; J.C.Olson, Jr and
B.Simonsen (1978): In
International Commission on the
Microbiological Specifications
of Foods (ICMSF, 1978):
Microorganisms in foods. Vol.
1. Their significance and
methods of environment. Univ.



968

of Toronto Press, Toronto,

Canada.

El-Sherbeeny, M.R.; M.F.Saddik
and F.L..Bryan (1985):
Microbiological  profiles of
food served by street vendors
in Egypt. Int. J. Food
Microbiol.,2(6):355-364.

Fisher I.S.T.: Y.Andersson;, B.De

Jong; K.A.O’Grady  and
J.Powling (2001): International
outbreak of  Salmonella

typhimurium DT104 — update
from Enter-net. Eurosurveitlance
weekly, 5: 010809,

Frazier, W.C. (1967): Food
microbiology.  McGraw-Hill
Book Company, N.Y., London.

Gardini, F.; M.E.Guerzoni and

C.R.Lerici (1988): CO,

determination with the GC

method for assessing microbial
shelf-life of fruit system in
relation to a, and storage
temperature.  Lembensmittel

Wissenschaft und Technologie,

21(3):137-143.

Grecz, N.; R.Al-Harithy;, R.Jaw;
M. A El-Mojaddid and
S Rahma (1986): Radiation
inactivation of microorganisms
on dates from Riyadh and Al-

Bedrous, ef al.

nd

Hassa area. The 2™ Symp. on

date palm, K.F.Univ,, 3-6
march,  Al-Hassa,  Saudi
Arabia., 2:155-164.

Guérin, P.; O.Alvseike:

T.L.Stavens and P.Aavitsland
(2001): International outbreak
of Salmonella typhimurium
DT104-update  for Norway.
Eurosurveillance weekly,
5:010816.

International Commission on the
Microbiological Specifications
of Foods (ICMSF, 1978):
Microorganisms in foods. Vol.
1.  Their significance and
methods of environment. Univ,
of Toronto Press, Toronto,
Canada.

International Commission on the
Microbiological Specifications
of Foods (ICMSF, 1996):
Microorganisms in foods. Vol.
5. Microbiological specifications
of foods pathogens. 1% Ed
Blackie Academic and
Professional, London.

Kotzekidou, P. (1998): Microbial
stability and fate of Salmonella
enteritidis 1n halva, a low-
moisture confection. J. Food
Protect., 61(2):181-185.



Zagazig J.Agric. Res., Vol .31 No.(3) 2004

Little, C. (2001): International
outbreak of  Salmonella
typhimurium  DT104-update
from the United Kingdom.
Eurosurveillance weekly,
5:010816.

Mahjoub, A.; A.Glenza and
L.B.Bullerman (1986):

Microbiology of dates. The 2™
Symp. on date  palm,
K.F.Univ., 3-6 march, Al-
Hassa, Saudi Arabia., 2:165-
170.

O’Brien, S.; P.Horby; L.R.Ward
and EJ.threlfall  (2001):
Upsurge in Salmonella
typhimurium DT104 in
England and Wales.
Eurosurveiflance weekly,
4:010907.

969

Tamimi, Alifa H.K. and A.Ben
Youssef (1974): Chemical and
microbiological  study on
Libyan dates. Zagazig I. of
Agric. Res., 207-215.

Tokuoka, K.; T.Ishitani; S.Goto
and K.Komagata (1985):
Identification of yeasts isolated
from high-sugar foods. J. Gen.
Microbiol., 31:411-427.

Van Pelt, W.; JIMin; J Veling;
M.de Wit; W.J.B.Wannet and
AW.van de Giessen (2001):
Een explosive toename in
Nederland van multiresistente
Salmonella typhimurium
DTI104 in 2001. Infectieziekten
Bulletin., 12(10):356-362.



970 Bedrous, ef al.

s B sl g dyiadall 3 Bladh o A ol g g Ssa il
- A
¢ *¥lana gibuas cpall Jlea ¢ ¥ a0 Ji para ) 4838
*k gum g gala Cable dlae o ¥F G Wl Ly deaa
e — BN daala — Aol ) W A4S — (o gl gmr g Sualt o
e B Al 5 ) g — Ll e gl gl plalall Anac a4
By 3l Aol 5 a0 Gy JS 0 A Cppaad o il el
pran 5 20 Yo (llaaly () Ane) gl Gsand g 5 e g3 52l
Jlamd 3 Ag i ul ¢ Alghal g 48,00 5 ALEl) A 4 pae clliilae uad e
' (Ui

-”

3 pfl ol Aguiall Ly 0l g Al g Loy i) (IS ) Jaugia S
il g Slhill g o968 b 58 g Staphylococcus aureus 3 Bacillus cereus
' el LS Andioee clliilag Guaddt A
sTVext,) g TexY,e TV xt 3TV x LA A dall sl 3 e
(IS e Al afAds Ty ax,r g ThexY,E g1 exe
S VXY 5TV ax A s TV A TVt gkl gl B e
A el a/lli T ext,y TV xY,0 g haxy,e
TVaxtt g TV x5 TV exe, Y g MY ex b sl dogjladgaall B e
i e plafAa T exd Y T exY,e g Y exry
J'\-xﬂ,'l Jr\ vX0,1 J‘\-X",,\ '(@gﬂiﬁ#)aﬂ"ﬂ‘ EJQR-“uj .
(At e Gl afAdd Ty axe,t g thexy,y g hext e g Th gty
s Shigella spp. s Salmonella spp. (—s AMA gdS Cl_ial ilS Laiy

. Yersinia enterocolitica s Clostridium perfringens



Zagazig J. Agric. Res., Vol .31 No.(3) 2004 971

Bl aal g5 ) CU3 an 38 g Siladd G B 2 o Aiakll B Sad) @ gial
oy ) gall At 5a A g5 SaD B8 B Bagasad O pbed

dasl Gga (e phet cboadie 360 (gl Dae JAaghall 3 gaall cuils
A3 B )y Sl B R A LSl B el S G (g S
(e A gl Al oy L 8 pead ciband A gY) Gl At (108 8
e Ales)





