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ABSTRACT

During microbiological studies in Seale-Hayne (England) on ten samples of
kishk obtained from Southern Egypt, it was found that six of the samples contain
Bacillus cereus. The mean of Bacillus cereus count on BCA was 5.3 (log 10 cfu/g),
while there was no laclic acid bactena. salmc: "= and sfaphylococcus aureus. The
thermal resistance of Bacillus cereus was relative , medium.

Although the final pH was 3.5-3.9 anu the AW was 0.50-0.56, the coliform

bacteria was found in four samzles.

INTRODUCTION

Kishk is one of the most popular fermented food krown and
consumed in Arab countries of Northern Africa, Middle East and Asia (Wang
and Hasseltine, 1981). There are some other fermented milk cereal mixtures
similar to Kushuk in Iraq (Alnouri and Duitschaever, 1974).

It is basically made from a combination of parboiled cracked wheat
with natural local sour milk, (Laban Khad, Laban Zeer or Laban Rayeb), and
salt. The mixture is fermented for (1-4 days) at ambient temperature, then
formed in small balls and sun-dried. Before storage kishk is usually heated in
an oven to improve its keeping quality {Morcos, et al., 1973).

Trials have been carried to modify its production by using different
fermented milk (Muir et al., 1995) and (Toufeili et al., 1999).

It provides basic nutrients to rural communities, preserving proteins
effectively in draught seasons due to its shelf life of up to a year resuited from
its low moisture, 9.64% and salt content 8.9% (Atia and Khattab, 1985).
Kishk is used for feeding children, adults and elderly people (Van Veen and
Graham, 1969). :

The present study was carried out to investigate the microbiological
quality of this food.

MATERIALS AND METHODS

Samples :

Kishk samples from 10 different households in the faiyum, Giza and
Dairot, in Southern Egypt were collected in April 1999 with information on the
preparation procedure. The samples, sealed in polyethylene bags were
transported at ambient temperature for chemical and microbiological analysis
to Seale-Hayne (England).
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Microbiological analysis :

Ten composite samples were formed for microbiological analysis as
indicated, Aerobic plate count agar (PCA) for aerobic mesophiles, 35°C/48 h;
violet red bile agar (VRBA) for Enterobacteriaceae, overlaid, 37°C/ 24h; De
Man Rogosa Sharp agar (MRS) for lactic acid bacteria, Gas-pack, 30°C/ 48h;
Baird-parker (BP) for staphylococcus aureus,37°Cf24h; Rose Bengal
chioramphenicol agar (RBCA) for yeast and moulds, 22°C/ 5 days and
Bacillus cereus selective agar (BCA) for Bacillus cereus, 37°Cf24h. To detect
Salmonella (10g samgle) in 100 mi Tetrathionate broth with the addition of
2mi of lodine-lodide soiution added on the day of use. Incubate at 37°C for
24-48h. A loopful of the growth was streaked on at least 2 plates of xylose
lysine decarboxilase agar (XLD agar) and Brilliant green agar (media by
Oxoid, 1982). Characteristic colonies were identifies and microbial counts
were obtained. Suspect colonies were confirmed by additional tests as
described by Kramer, et al., (1982) and Bergey's Manual, (1984).

The efficiency of cooking temperature on the spores of Bacillus cereus :

A strain of Bacillus cereus isolated strain from kishk (5m) and
standard strain (2 b) obtained from microbiological laboratory in Seale-Hayne
Campus, Department of Agriculture and Food, were pushed sporulation
according to the method reported by (Gaillard et al., 1998).

The stability of the spores during cooking was investigated by adding
0.1m! of the spore suspension to 10mi of sterilized cooking kishk then the
tubes were submitted to a thermal in a thermostated oil bath at different
temperature (98°C/10 min, 98°C/15 min) then cooled to 30°C in a waterfice
bath. The viable spores were counted by duplicate plating in nutritive agar
(10g tryptone, 5g meat extract, 59 sodium chloride, 15g agar for 1000 mi
distilled water) and incubation at 30°C for 48h.

Chemical analysis :

Moisture and Ash were determined in triplicate according to the
methods described in A.O.A.C. (1990). The total fat content of the sample
was determined by the soxhlet method using a soxtec HT system (Tecator,
Sweden), with petroleum ether being the solventWater activity was
determined by (AW,Novacina).The pH was measured by using (5gm of
sample)blended using a laboratory biender with 100mi of distilled water for 3
min,and the solution was filtered through whatman 30 filter paper. The pH of
the solution was then measured using adigital pH meter ( Senol Ibanoglu et
al.,1995).Acidity was determined by titration, using 0.1M NaoH and expressed
as percent lactic acid (Kirk and Sawyer, 1991). The salt content was
determined by the Mohr method (Kirk and Sawyer, 1991), while the
percentage of nitrogen and carbon were determined by (Leco FP-2000).

RESULTS AND DISCUSSION

As shown in Table (1) the average of moisture content and pH value,
were 10.21 and 3.76 which relatively close to the resuit of (Atia and Khattab,
1985). The low moisture and pH may affect on the viablety of the microbial
content which mainly compered of the high resistant microorganism.
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The values of ash content was ranged between 5.01-9.63% with an
average 6.43%, while the values of salt content ranged between 3.04-6.89%
with an average 4.46%.

The crude protein content of the kishk sample was 12.13 - 21.06%
with an average 18.62% and the crude fat was an average 1.97%, while
the carbohydrates was ranged between 54.3-65.2%.

Table (1): Factors influencing microbial growth and survival in kishk,
results of triplicate analyses on 10 composite samples.

Composition Rank Mean
Moisture % 8.2-114 10.21
AW 0.50-0.56 0.53
pH 3.5-39 3.76
Acidity % 0.30-0.55 0.47
Salt % 3.04 -6.89 446
IAsh % 5.01-9.63 6.43
Crude protein % (N X 6.25) 12.13-21.06 18.62
Crude fat % 0.94 -3.43 1.97
Carbohydrates % 54.3 -65.2 55.4

On the other hand, the mean numbers of certain microbial group
presented in Table (2)revealed that the mean of total bacterial count,
Enterobacteriaceae, yeasts and mould and Bacillus cereus were 6.5 (log10
cfulg), 4 (log 10 cfu/g), 6.1 (log 10 cfu/g) and 5.3 (log 10 cfu/g) respectively.

Absence of growth on M.R.S. medium may be resulted from drying.:
Although the cfu/gm on BP medium was ranged from 2.7 x 10°- 2.1 x 10”
with an average 3.4 x 10° (5.5 log 10 cfu/g), the microscopical examination of
colcnies and the coagulase test of plasma showed the absence of typical
staphylococcal cells. On other hand the salmonella sp. did not found in the
tested samples.

Table (2): Microbial counts (log 10 cfu/g) in 10 composite kishk samples
(duplicates).

Microbial group Mean Standard deviation | Samples
Mesophilic aerobes 6.5 0.96 10/10
Enterobacteriaceae 4.0 0.75 4/10
Yeasts and moulds 6.1 0.34 10710
Bacillus cereus 5.3 1.29 6/10
Lactic acid bacteria (—) —) —)
Staphylococcus aureus (—) ) —)
Salmonella (—) (=) (—)

{—) Not detected.

The effect of cooking temperature on Bacillus cereus spores using
two strain i.e. 5m and 2b as shown in table (3), revealed that, the count of
Bacillus cereus at zero time was 6.34, 6.49 (log 10 cfu/ml) of strain 2b, 5m
respectively, decreased to 4.01, 4.04 (log 10 cfu/ml) when the spore former
were subjected to 98°C/15 min.
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Table (3): The effect of cooking temperature of kishk on Bacillus cereus

spores.
{log 10 cfu/ ml)
Temperature - Strain2b Strain 5 m
(standared strain) (isolated strain)
Zero time 6.73 6.49
98°C 6.20 5.98
98°C / 10 min 4.30 5.65
98°C / 15 min 4.01 4.04
30°C/h 4.74 4.90

It is clear that the cooking temperature of kishk is not efficient to kil
the spore former of Bacillus cereus. Keeping the spore former at 30°C
resulted in an increasement of the cfu / ml, therefore, the kishk must be
keeped in the refregirator as soon as it cooked.

REFERENCES

Alnouri, F.F. and C.L. Duitschaever (1974). The use of pure cultures for the
preparation of kushuk.J. Inst. Can. Sci. Technol. Aliment., 7: 228-229.

A.O.A.C. (1990). Official Methods of Analysis 15th Ed. Association of Official
Analytical Chemists, Washington, D.C., USA.

Atia, LA. and A.A. Khattab (1985). Microbiological and chemical studies on
kishk. Alex. Sci. Exch., 6 (1).

Bergey's Manual (1984). “Bergey’s Manual of Systematic Bacteriology, Vol.1”
ed. N.R. Krieg and J.G. Hold. P. 427.

Gaillard, S.;l.L eguerinel and P. Mafart (1998). Modelling combined effects of
temperature and pH on the heat resistance of spores of Bacillus
cereus. J. Food Microbiology., 15: 625-630.

Kirk, R.S. and R. Sawyer (1991). Pearson’s Composition and Analysis of

Foods (9”7 edn.). '

Longman Scientific and Technical, Harlow, UK. Kramer, J.M.; P.C.B.
Turnbull;, G. Munshi and R.J. Gilbert (1982). Identification and
characterization of Bacillus cereus and other Bacillus species
associated with food poisoning. In: “Isolation and Identification
Methods for Food Poisoning Organisms” ed. J.E.L. Corry; F. Roberts
and F.A. Skinner, P. 261. Soc. Appl. Bacteriol. Tech. Ser. No.17,
Academic Press, London and New York.

Morcos, S.R.; S.M. Hegazi and S.T. El-Damhougy (1973). Fermented foods
in common use in Egypt, 1 - The nutritive value of kishk. Journal of
the Science of Food and Agricuiture, 24: 1153-1156.

Muir, D.D.; AY. Tamime and E.A. Hunter (1995). Sensory properties of kishk:
Comparison of products containing bovine and caprine milk. Journal
of the Society of Dairy Technology, 48 (4): 123-127.

Oxoid Manual (1982). 5th Oxoid Limited, Wade road, Basingstoke Hampshire
R G 24 OPW.

6234



J. Agric. Sci. Mansoura Univ., 28(8), August, 2003

Senol Ibanoglu; Paul Ainsworth; George Wilson and George D. Hayes (1995).
The effect of fermentation conditions on the nutrients and
acceptability of tarhana. Food Chemistr, 53: 143-147.

Toufeili, 1.; Melki, C. Shadarevian, S. and Robinson, R.K. (1999). Some
nutritional and sensory properties of bulgur and whole wheatmeal
kishk (afermented milk-wheat mixture). Food. Quality and Preference.
10: 9-15.

Van Veen, A.G. and Graham, D.C.W. (1969). Fermented milk-wheat
combinations. Tropical and Geogr. Med., 21: 47-52.

Wang, H.F. and Hasselting, C.W. (1981). Use of microbial culture in legume
and cereal products. Food Technol., 36 (1): P. 79.

" oadia gl (g paa p138 " AS o gl g g Sl Jalall
088 a5 ¢ T o AT o) sl @l ¢ T aaal L 3 gaaa el
A Sl Ay — e il Ly A 28 — L 30al SaiY) puid — )

Al — &gy Al — (o 8 — LRY) g o1 pud - Y

= il = 3 ) jae igia e le Juaatdl LS e Slie Ve JilaS
LSl Ga US a Wl sine 36y L gy S | aily Seale-Hayne i i (bay 0
LSl = il shaill g ladll — IO e 5Ky « Bacillus cereus idsaid
LSSl ST aal ) ASLYL 138 ¢ Ui paludl — o gl o8I = AR el Lppanall 3 giial
» Wau a5 all Loaall 8 4l

Sa—2 o) b sia oISy Bacillus cereus 4 s Jle s giad Sl 1 o 33
iy ¢ AU Glaan Lo 338 s S 2 g aed iy 0,7 (5 3 all Y0
A el Lo nSll o ) ey sl il 4 8y Staphylococcus aureus
38 Ay el Cligall e Slie T A Giaay 3y o gandl Lealiily 43y maBacillus cereus
no il iy ¢ o el o ekl Alee (B Aarduall 5 ) el a3 5 A 0 3
B 8A ¢ Y e 30 2 9A 5y ey ey iy e IS i B sad (e (e
a—t i Jlo g ol el ada BalY S 52 el s e Sla e il o) aaydddae
Gaay +,01 = 0. cils (Water activity) AW ¢ ¥,9 — ¥,0 o\ @lish pH o o
g pall Cligall e Silige € (A ekl SIS

6235





