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Kishk is a dried fermented product made from yoghurt and parboiled cracked cereal (Burghol) mixture
and it is widely consumed in Egypt and the eastern Mediterranean. Thus the aim of this study was to
investigate the impact of using barley and millet grains and goat milk compared to wheat grains and
cow milk as traditional sources on physical, color parameters, microbiological criteria, minerals contents
and sensory properties of Egyptian Kishk. It could be observed that Kishk prepared from millet grains
with cow and goat milk had low pH 4.39 & 4.42 and high acidity 1.50 & 1.48%, respectively. The highest
content of iron 29.90 and 28.40 ppm were given by Kishk prepared from imported wheat grains with cow
and goat milk, respectively. Data also indicated that as a result of low water activity (0.33) and pH value
(4.68) in average of different prepared Kishk samples, the total bacterial counts are no practical conse-
quence because these microorganisms do not grow in dried Kishk. The counts of coliform, yeasts and
molds were not detected at detection limit < log cfu/g for any prepared Kishk samples. It could be due
to Kishk is characterized as low water activity and high acidic food. Finally, the highest score of overall
acceptability was given by Kishk prepared from cow milk with imported and local wheat Burghol being
87.3 and 7.1, respectively. In addition, no significant difference was observed between wheat and millet
grains in the acceptability of Kishk, whereas the panelists preferred Kishk prepared with millet because
their light color and delicious taste especially after steamed during preparation. It could be concluded
that we can benefit from nutritional value and health benefits of some grains such as barley, millet, also
goat milk in the production of Kishk, which is one of the traditional food in Egypt.
� 2017 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction nutritive constituents and source for many vitamins, growth fac-
Kishk is a dried mixture of fermented milk and cereal (parboiled
cracked wheat known as Burghol), widely consumed in the region
between the eastern Mediterranean and the Indian sub- continent
(Tamime and O’Connor, 1995). Egyptian Kishk is one of the tradi-
tional foods in Upper Egypt. It is a natural, healthy and has a great
taste and cultural values that are increasingly attractive to the
Egyptian consumers. The main ingredients of Kishk are laban zeer
with boiled, dried and crushed whole wheat grains. It is rich in
tors and other nutrients (El-Gindy, 1983; Anon, 2007). Several
types, which can be categorized by the raw materials used in Kishk
preparation or the type of fermentation involved in the manufac-
turing process, are produced. However, scientific knowledge for
some traditional foods produced locally in Middle East is still poor
and not thorough (Abou-Zeid, 2016).

Barley (Hordeum valgare) grain gives consumers various bioac-
tive compounds that can help enhance their health because it is
a major source of fiber and nutrients in the human diet. b-
glucan, a cell wall component and the major fiber constituents in
barley have been shown to reduce glycemic index, lower plasma
cholesterol and reduce the risk of colon cancer (Cavallero et al.,
2002). The beneficial effects of fiber have been ascribed to its abil-
ity to control hyperglycemia (high blood sugar), improve glucose
tolerance and reduce serum lipids and cholesterol levels associated
with cardiovascular disease in both normal and hyperlipidemia
individuals. The health benefits of b-glucan have been attributed
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primarily to its ability to increase the viscosity of intestinal digest
(Toma and Curtis, 1986; Cavallero et al., 2002).

Pearl millet (Pennisetum glaucum), typically a tropical crop, is
belongs to the group ofminor cereals. It is important sources of diet-
ary proteins, carbohydrates, vitamins, minerals and fibre for the
people residing in Asian and African sub-continents (Blandino
et al., 2003). It is an important grain because of its excellent storage
properties and the nutritive value, which is higher than that of rice
and equal to that of wheat. It is also a good source of micronutrients
like calcium, iron, phosphorus, zinc and potassium. Due to the pres-
ence of antinutrients in grains such as tannins and phytates, these
micronutrients are less bioaccessable. However, these antinutrients
can be removed by processing techniques, germination, fermenta-
tion and dehulling (Shashi et al., 2007; Nout, 2009).

Goat milk is very nutritious and an acceptable food in several
parts of the tropics (Devendra, 1999). It differs from cow milk in
having better digestibility, alkalinity, buffering capacity and cer-
tain therapeutic values in medicine and human nutrition (Park,
2007). Goat milk is important for prevention of cancer, cardiovas-
cular diseases and used for stimulation of immunity and recom-
mended for infants, old and convalescent people (Zenebe et al.,
2014).

Fermentation is an inexpensive process involving the use of
microorganisms to carry out enzyme transformations of many
agricultural materials (Erten et al., 2008). The purpose of fermenta-
tion was to give food safety and it plays other roles such as:
improving the diet flavor, nutritional value and texture; preserva-
tion of food by lactic acid and acetic acid; detoxification of undesir-
able substances present in raw foods like phytates, tannins and
polyphenols during food fermentation processing (Aloys and
Angeline, 2009; Liu et al., 2011).

Therefore, the aim of this study was to evaluate the effect of
using barley and millet grains and goat milk compared to wheat
grains and cow milk as traditional sources on physical, color
parameters, microbial criteria, minerals contents and sensory
properties of Egyptian Kishk to take advantage of the health and
nutritional benefits of goat milk and barley, millet grains and con-
tribute to bridging the food gap for the lack of quantity of wheat in
Egypt and Middle East.
2. Materials and methods

2.1. Materials

Cow and goat milk used in yoghurt preparation were kindly
obtained from Agriculture and Veterinary Research and Experi-
ments Center, Qassim University. Starter Yo-flex culture (Yc-183)
was obtained from Christian Hansen (Copenhagen, Denmark)
which is a mixed strain culture of Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. Bulgaricus at a ratio 1:1. Four types
of cereals e.g. Imported (Australian wheat) and local Saudi wheat
(Triticum astevium) grains were obtained from Saudi Grains Organi-
zation (SAGO), Qassim region during the summer of 2015. Barley
(Hordeum valgare) and pearl millet (Pennisetum glaucum) grains
were purchased from the local market, Buraidah, Qassim region.
The reagents used for the chemical analyses were of analytical
grade.
Fig. 1. Flow diagram of the Kishk samples manufacture method.
2.2. Methods

2.2.1. Preparation of Kishk samples
Cow and goat yoghurt samples used in Kishk manufacture were

prepared according to the method reported by Tamime and
Robisons (2007). Different Kishk samples were prepared from
cow or goat yoghurt with imported, local wheat, barley or millet
grains in the laboratory according to the method described by
Tamime et al. (1997a) with some modifications in ratio of added
salt, the incubation period of Kishk mixture dough and the dura-
tion of Kishk balls dehydration as illustrated by Fig. 1. The abbrevi-
ation codes of prepared Kishk samples are listed in Table 1.

2.2.2. Physical properties and phytic acid
The pH of prepared Kishk samples were measured according to

the method of Adeleke and Odedeji (2010) using a pH meter
(HANNA, HI 9025) already standardized with buffer solutions of
pH 4.0 and 7.0. Kishk samples were analyzed for their titratable
acidity (calculated as% of lactic acid) as reported by Ling (1963).
Water Activity of Kishk samples was determined using AQUA
LAB (model series 3), USA by methods described by Landrock and
Proctor (1951). Samples (in small plastic cups) were equilibrated
against the saturated salt solution at 20 �C. Also, Kishk samples
were analyzed for phytic acid contents using the methods
described by AOAC (2000).

2.2.3. Minerals determination of prepared Kishk samples
The mineral contents of the prepared Kishk samples, including

potassium (K), sodium (Na), manganese (Mn), ferrous (Fe), cupper
(Cu), and zinc (Zn), cadmium (Cd) and lead (Pb) elements were
determined using an Atomic Absorption Flame Emission Spec-
trophotometer (Perkin-Elmer Model AA-6200 from Shimadzu
7000, Japan) as reported by AOAC (2000).

2.2.4. Microbiological analysis
Different prepared Kishk samples were microbiologically ana-

lyzed after preparation. Different Kishk samples (10 g from each)
were aseptically taken, homogenized in 90 ml of sterile diluent



Table 1
Kishk samples codes prepared from different grains and milk sources.

Kishk code Raw materials used in Kishk preparationa

CW1 Cow milk with imported wheat grains
CW2 Cow milk with local wheat grains
CB Cow milk with barley grains
CM Cow milk with millet grains
GW1 Goat milk with imported wheat grains
GW2 Goat milk with local wheat grains
GB Goat milk with barley grains
GM Goat milk with millet grains

a Grain: milk ratio is 1:4.

Fig. 2. pH values of prepared Kishk samples.

Fig. 3. Acidity (%) of prepared Kishk samples. Means having the same letter within
each property are not significant difference at p � 0.05.
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(0.1% peptone water) with a Stomacher (Seward, Model 400,
England) for 30 s., serial dilutions were prepared in peptone water,
IDF (1992). Kishk samples were examined for total viable bacterial
counts at 30 �C for 24–48 h, ADPI (1990), lactic acid bacteria at
37 �C for 24–48 h, IDF (1991), yeasts and molds at 25 �C for
3–4 days, IDF (1990) and coliforms at 37 �C for 24–48 h, IDF
(1985). After incubation, the colonies (30–300 colonies) developed
on agar plates were counted. Each value represents the mean of
duplicate and results were expressed as Log Colony Forming Units
per gram (log CFU/g), AOAC (2005).

2.2.5. Color determination of prepared Kishk samples
Prepared Kishk color was determined using spectrophotometer

(Minolta Color Reader CR-10, Minolta Co. Ltd., Japan) according to
the method described in Francis (1983). Color coordinates X, Y and
Z were converted to corresponding Hunter L⁄, a⁄ and b⁄ color coor-
dinates according to formula given by manufacturer.

2.2.6. Sensory evaluation of prepared Kishk samples
Prepared Kishk samples were coded with random numbers and

submitted to sensory evaluation by fifteen member semi trained
panelists from colleagues at College of Agriculture and Veterinary
Medicine, Qassim University. Kishk samples were evaluated for
appearance (10), color (10), aroma (10), taste (20), mouth-feeling
(20), consistency (20), presence of bran (10) and overall acceptabil-
ity (100) according to the method described by Abou-Donia et al.
(1991) with some modifications in which mouth-feeling and pres-
ence of bran.

2.2.7. Statistical analysis
Data were expressed as the means ± SE. Statistical analysis was

carried out using the PROC ANOVA followed by Duncan’s Multiple
Range Test with p � 0.05 being considered statistically significant
to compare between means according to Snedecor and Cochran
(1980). All procedures were triplicate using Statistical Analysis
System program (SAS, 2000).

3. Results and discussion

3.1. The pH and acidity of Kishk samples

The pH values and titratable acidity (% as lactic acid) of pre-
pared Kishk samples were determined and the data illustrated by
Figs. 2 and 3. It was clear that pH ranged between 4.39–4.84, while
acidity ranged from 1.27 to 1.50%. Significant decrease in pH 4.39 &
4.42 and significant increase in acidity 1.50% & 1.48% were found
for Kishk prepared from millet grains with cow and goat milk,
respectively. These results may be attributed to presence simple
carbohydrates in millet which encouraged the growth of lactic acid
bacteria during fermentation step (Damir et al., 1992; Ismail,
1993). On the other hand, Kishk prepared from local wheat grains
with cow or goat milk had the highest pH value 4.84 and lowest
acidity 1.27% compared to other treatments. The low pH values
and high acidity contents of Kishk samples caused by release the
organic acids generated due to fermentation, lead to a bacterio-
static effect of pathogenic microorganisms, in which shelf life
increases of final product as shown in Table 3.

3.2. Water activity of Kishk samples

Water activity (aw) is important factor in predicting the growth
of bacteria, yeasts and molds. For food storage, it is necessary to
control either pH or/and aw to increase the products stability and
shelf life under storage at ambient conditions. Water activity of
prepared Kishk samples was evaluated and the results are illus-
trated by Fig. 4. It could be seen that Kishk prepared from local
wheat with cow and goat milk exhibited a significant (p � 0.05)
low in aw being 0.31 for both, these may be because the low level
of moisture (9.0%) in used local wheat grains. On the other side, the
highest aw being 0.35 given by each of Kishk prepared from millet
and barley grains with goat milk.

3.3. Phytic acid of Kishk samples

Phytic acid is a chelating agent of minerals like calcium, iron,
copper and magnesium. The phytate-mineral complexes are



Fig. 4. Water activity of prepared Kishk samples. Means having the same letter within each property are not significant difference at p � 0.05.
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insoluble, and thus, non-absorbable in normal physiological condi-
tions. The ability of phytic acid to chelate these essential minerals
is a case of human nutritional concern (Jamalian and
Sheikholeslami, 2004). In industrial countries, the daily intake of
phytic acid is estimated approximately 200 to 800 mg and reached
to 2000 mg in developing countries, whereas the lower quantities
of phytic acid (about 10 mg/100 g) can reduce the absorption of
minerals and may cause the anti-nutritional effects (Tavajjoh
et al., 2011; Roohani et al., 2012).

Phytic acid of prepared Kishk samples was determined, and the
results are illustrated by Fig. 5, to study the effect of processing
steps like cooking of grains, fermentation and dehydration steps
on the concentration of phytic acid in final products. It could be
observed that Kishk prepared from cow milk with local wheat
grains had a significant (p � 0.05) high in phytic acid
142.80 mg/100 g followed by 139.38 mg/100 g which recorded by
Kishk prepared from goat milk with local wheat grains. Other Kishk
samples ranged from 69.61 to 77.36 mg/100 g, while using
imported wheat grains resulted in the lowest phytic acid contents
(52.72 and 54.25 mg/100 g) in Kishk with goat and cow milk,
respectively. These data indicated that local wheat grains are the
main reason for increase phytic acid content in Kishk, while
imported wheat grains contain the lowest phytic acid when
compared to other used grains.
Fig. 5. Phytic acid content (mg/100 g) of prepared Kishk samples. Means having t
3.4. Minerals composition of prepared Kishk

Minerals content of prepared Kishk samples were evaluated and
obtained results are found in Table 2. It was clearly appeared that
the highest amount of ferrous 29.90 and 28.40 ppm were given by
Kishk prepared from imported wheat grains with cow and goat
milk, respectively. The iron content increased from 2.55 to
3.02 mg/100 g in cracked barley and from 4.02 to 7.58 mg/100 g
in cracked wheat sample. The increase in iron content in the
cracked grains was the most significant change because if this iron
was available it would enhance the nutritional value Tamime et al.
(1997b). The same trend was appeared for zinc and potassium;
whereas Kishk prepared from imported wheat grains with cow
and goat milk were contain the highest content of zinc 30.30 and
33.20 ppm, respectively and the highest content of potassium
4100 and 5000 ppm, respectively. On the other hand, Kishk pre-
pared from barley grains with cow milk had the highest content
of manganese and sodium which recorded 87.60 and
44,000 ppm, respectively. The potassium content was high in
wheat grains (CW1), while the millet varieties appear deficient in
potassium when compared with other cereals. Also it could be
observed that goat milk resulted in clear increased in potassium
content in prepared Kishk samples with all selected grains.
Although the different varieties of barley were clustered near the
he same letter within each property are not significant difference at p � 0.05.



Table 2
Mineral content of Kishk prepared from different cereals and milk sources.

Samples Mineral content as ppm

Fe Mn Zn Cu Cd Pb Na K

CW1 29.90 10.20 30.30 4.58 0.039 0.398 42,000 4100
CW2 16.70 86.10 13.20 2.48 0.024 0.234 42,000 3300
CB 19.40 87.60 28.30 4.55 0.017 0.454 44,000 4000
CM 24.20 70.00 27.20 9.20 0.013 0.777 39,000 3000
GW1 28.40 43.00 33.20 1.35 0.048 0.256 38,000 5000
GW2 16.00 62.80 14.80 6.49 0.023 0.478 38,000 3600
GB 15.80 84.80 17.00 5.63 0.017 0.360 43,000 4200
GM 13.40 42.90 20.30 3.20 0.015 0.897 40,000 3100
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Na, the differences in the Na content between the cereals were
found to be insignificant Tamime et al. (1997b).

3.5. Microbiological analysis of prepared Kishk samples

The results of microbiological analysis of different prepared
Kishk samples were presented in Table 3. It could be noticed that,
total bacterial counts of different Kishk samples were ranged from
5.15 to 7.50 log cfu/g. According to Tamime et al. (2000), the
microbial load (i.e. total viable, coliforms and aerobic sporeform-
ers) of all laboratory-made Kishk were influenced by used cereal
type and dairy base, but were similar to microbiological specifica-
tions of skimmed milk powder. Despite the lengthy fermentation
and air drying steps of Kishk, there was no evidence of contamina-
tion by spoilage or pathogenic bacteria. At the same time, these
counts of total bacterial counts are no practical consequence
because these microorganisms do not grow in dried Kishk as a
result of low water activity and pH values of different prepared
Kishk samples as that their average values were 0.33 and 4.68,
respectively, (Figs. 3 and 1). Tamime and Mcnulty (1999), reported
that the aw readings of collected 25 samples of the Kishk ranged
between 0.34 and 0.43, which are proving to be rather low to sup-
port the growth of microorganisms that not even the most xero-
philic mold could grow.

Lactic acid bacterial counts were ranged from 6.04 to
7.88 log cfu/g. Nurliyani et al. (2013), determined the quality of
Kishk made from a mixture of yoghurt and sago, the results
showed that, total lactic acid bacteria was 6.32 log cfu/g. It could
be also observed that, counts of coliform, yeasts and molds were
not detected at detection limit < log cfu/g for any prepared Kishk
samples. These results were consistent with the results of
Tamime et al. (2000), as they reported that, coliforms, yeasts and
molds were not recovered from any of the prepared Kishk samples
at the level tested (10�1 dilution). The aforementioned results
could be due to Kishk is characterized as low water activity and
high acidic food. The low pH (3.3–5.0) generated due to fermenta-
tion, release of organic acids and low moisture content (6–10%)
Table 3
Microbiological analysis of different prepared Kishk samples.

Kishk
samples

Microbiological analysis (log cfu/g)

Total bacterial
count

Lactic acid
bacteria

Coliform Yeasts and
molds

CW1 7.30 7.88 �1 �1
CW2 7.50 7.83 �1 �1
CB 6.08 6.80 �1 �1
CM 5.15 6.08 �1 �1
GW1 7.25 7.80 �1 �1
GW2 7.49 7.79 �1 �1
GB 5.90 6.79 �1 �1
GM 5.20 6.04 �1 �1

�1: viable colony was not detected at detection limit < log CFU/g.
lead to a hard environment (bacteriostatic effect) for pathogenic
microorganisms, in which food spoilage may not occur and shelf
life increases (Daglioglu, 2000; Daglioglu et al., 2002; Bilgiçli and
Ibanoglu, 2007). An the same time, El-Gasim et al. (2012) reported
that, the gradual decrease of coliforms and fecal coliforms loads
during fermentation may be a result of the activity of the lactic acid
bacteria.

3.6. Color parameters of prepared Kishk samples

Color of foods is an important characteristic, which depends on
the color and properties of rawmaterials as well as processing con-
ditions. The L⁄, a⁄ and b⁄ values of prepared Kishk samples were
determined and obtained results are tabulated in Table 4. It could
be noticed that the highest L⁄ (lightness) 64.50 and 63.84 were
given by Kishk prepared from cow milk and millet and Kishk pre-
pared from goat milk and millet, respectively with significant
increase when compared to other samples. Kishk prepared from
goat milk and barley exhibited significant (p � 0.05) decrease in
lightness being 48.74. These results may be attributed to the light
color of used millet grains, while the used barley grains had rela-
tive dark color which caused significant (p � 0.05) increase in a⁄

(redness) 5.17 and 4.36 for Kishk prepared with goat milk and
cow milk, respectively. Kishk prepared from cow or goat milk
and local wheat showed significant (p � 0.05) decrease in b⁄ (yel-
lowness) 18.57 and 19.62, respectively compared to other treat-
ments. These results are agreement with Toufeili et al. (1999).

3.7. Sensory properties of prepared Kishk

The mean score values of sensory characteristics of Kishk sam-
ples prepared from cow or goat milk with wheat, barley or millet
grains were carried out and the results are found in Table 5. It
could be indicated that no significant (p � 0.05) difference was
found in Kishk appearance, color and consistency between all
selected treatments except for Kishk prepared from barley grains
Table 4
Color parameters of Kishk prepared from different sources.

Samples Color attributes

L* a* b*

CW1 59.75 ± 0.09b 3.53 ± 0.12c 20.88 ± 0.33 cd

CW2 57.40 ± 0.31bc 3.41 ± 0.74c 18.57 ± 0.45e

CB 54.33 ± 1.64c 4.36 ± 0.31b 22.88 ± 0.31b

CM 63.84 ± 1.23a 2.98 ± 0.36c 25.69 ± 0.54a

GW1 57.92 ± 0.19b 3.61 ± 0.34c 20.84 ± 0.21 cd

GW2 59.79 ± 2.11b 3.01 ± 0.30c 19.62 ± 0.71de

GB 48.74 ± 0.50d 5.17 ± 0.07a 22.00 ± 0.84bc

GM 64.50 ± 0.86a 3.10 ± 0.12c 22.43 ± 0.47bc

Data are the mean ± SE, n = 3.
Means having the same letter within each property are not significant difference at
p � 0.05.



Table 5
Mean scores of sensory characteristics of Kishk prepared from different sources.

Samples Sensory characteristics

Appearance (10) Color (10) Aroma (10) Taste (20) Mouth-feeling (20) Consistency (20) Presence of bran (10) Overall acceptability (100)

CW1 8.6 ± 0.22a 8.6 ± 0.22a 8.3 ± 0.30ab 17.9 ± 0.48a 16.6 ± 0.18a 18.3 ± 0.49a 9.0 ± 0.29ab 87.3 ± 2.18a

CW2 8.7 ± 0.21a 8.6 ± 0.22a 8.3 ± 0.30ab 17.2 ± 0.62ab 17.1 ± 0.92a 18.3 ± 0.59a 8.9 ± 0.34ab 87.1 ± 2.39a

CB 6.8 ± 0.35b 6.9 ± 0.43c 7.3 ± 0.36b 14.2 ± 0.96c 14.9 ± 1.01a 14.1 ± 0.90b 8.5 ± 0.37b 72.7 ± 3.36c

CM 8.0 ± 0.44a 8.8 ± 0.32a 7.9 ± 0.27ab 14.6 ± 0.97bc 16.5 ± 0.90a 17.8 ± 0.41a 9.5 ± 0.16a 83.1 ± 2.90ab

GW1 8.7 ± 0.15a 8.4 ± 0.30a 8.5 ± 0.30a 16.9 ± 0.69ab 17.6 ± 0.65a 17.9 ± 0.56a 8.8 ± 0.35ab 86.8 ± 2.36a

GW2 8.8 ± 0.38a 8.0 ± 0.33ab 8.2 ± 0.32ab 17.6 ± 0.83a 17.5 ± 0.83a 17.9 ± 0.60a 9.0 ± 0.21ab 87.0 ± 3.11a

GB 6.8 ± 0.49b 7.2 ± 0.36bc 7.7 ± 0.47ab 14.1 ± 0.84c 15.2 ± 1.08a 15.0 ± 0.85b 9.4 ± 0.22a 75.4 ± 3.60bc

GM 8.6 ± 0.37a 8.5 ± 0.56a 7.6 ± 0.47ab 16.2 ± 1.42ab 15.8 ± 1.51a 17.0 ± 0.85a 9.5 ± 0.16a 83.2 ± 4.33ab

Data are the mean ± SE, n = 15.
Means having the same letter within each property are not significant difference at p � 0.05.
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with each of cow and goat milk. The highest score of taste 17.9 and
17.6 was given by Kishk samples prepared from imported wheat
and local wheat grains with cow and goat milk, respectively. These
results may be because wheat grains consider the traditional
source used for Kishk processing, thus the panelists accustomed
with this taste. Concerning to overall acceptability, the highest
score was recorded by Kishk prepared from cow milk with
imported and local wheat being 87.3 and 87.1, respectively. On
the other hand, no significant (p � 0.05) difference was observed
between wheat and millet grains in the acceptability of Kishk,
whereas the panelists preferred Kishk prepared with millet
because their light color and delicious taste especially after treated
with steam during preparation. These results are in agreement
with Toufeili et al. (1999). As might be anticipated, Kishk based
on barley grains were more viscous, sticky and slimy and less
grainy than Kishk made from wheat (Tamime et al., 1997a). The
mouth-feel (mouth-coating, viscosity, slimy, sticky characters)
were associated with grain type and the type of acidulant and
unfermented milk affected the sensory profile of the product
(Muir et al., 2000).

4. Conclusion

It could be concluded that all prepared Kishk samples were
described by low pH values, high acidity as a lactic acid and low
water activity. All these properties make Kishk as a food with long
shelf life and easy to store at ambient temperature. Kishk prepared
from imported wheat grains with cow and goat milk were contain
the highest contents of iron, zinc and potassium. As be seen above,
the counts of coliform, yeasts and molds were not detected at
detection limit < log cfu/g for any prepared Kishk samples. The
highest lightness was given by Kishk prepared from cow milk
and goat milk with millet grains with significant increase when
compared to other treatments. No significant difference was
observed in the acceptability of Kishk between wheat and millet
grains, whereas the panelists preferred the light color and delicious
taste of steamed millet grains in Kishk. It has been possible to
conclude that the use of goat milk instead of cow milk with barley
and millet grains instead of wheat grains in the Kishk industry
improves the nutritional value and health benefits with acceptable
sensory properties as well as traditional Kishk which prepared
from cow milk and wheat grains.
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