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Abstract:

Date syrup (Dibis) and egg-
shell powder were prepared from
Siwi date variety and white egg
chicken, respectively. Stirred
dibis probiotic yoghurt (SDPY)
was prepared by adding different
concentrations of egg-shell pow-
der (0.5, 0.6, 0.9 and 1.1%) to
milk and mixed with 1.5% skim
milk powder, 0.4% gelatin and
10% dibis then inoculated with
probiotic bacteria ABT-5 (Lacto-
bacillus acidophilus, Bifidobac-
terium bifidum and Streptococcus
thermophilus) and held at 6+2°C
for 9 days. Our results showed
that the date syrup was high in
total solids & acidity; and rich in
Ca, K, P, Mg and Fe. While, egg-
shell powder was alkaline and

"~ ¥ichTin Ca, P, Mg-and Fe. The

presence of egg-shell powder in
probiotic yoghurt may increase
the TS, density, Ca, Mg, Fe and
net utilization calcium (NU Ca).
It is clear from our results that as
the storage period progressed, the
SN/TN of all treatments gradu-
ally increased for all treatments.
There are significant differences
among all the treatments and dur-
ing storage periods for all chemi-
cal analyses (p >0.05). Count of
L. acidophilus and Bif. Bifidum
was increased in SDPY. Samples
of the SDPY without egg-sheli

powder found to be superior after
9 days of storage at 6x2°C
among the other samples. Gener-
ally, egg-shell powder could be
used up to 0.9% to make SDPY
with 10% dibis and held at
6x2°C for 6 days.

Key words: Egg-shell — Probi-
otic bacteria — Dibis — Stirred
yoghurt.

Introduction:

Yoghurt is fermented milk
consumed all around the world.
This ‘‘biotechnological’’ food is
considered by nutritionists as
having high nutritional value. Tt
lacks lactose and has a significant
concentration of Ca’" and posi-
tive bioactive effects in products
treated with prebiotic ingredients
and probiotic bacteria. The
““natural’” plain yoghurt is pro-
duced by adding lactic acid bac-
teria, which increase the lactic
fermentation. Among all milk
fermented products, yoghurt is
well-known compared with oth-
ers, and has more acceptability
for the consemer around the
world (Cofsson et al., 2005).

A physiological functional
food can be defined as a food
derived from naturally eccurring
substances that should be con-
sumed as a part of the daily diet,
and thus provides health benefits
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in reducing the risk of developing
disease (Schmidl, 1993). A
neutraceutical is any substance in
food or a part of a food that pro-
vides medical or health benefits
in reducing the risk of developing
disease (De Felice, 1995). Yo-
ghurt is a complete food, can
serve as an ideal source to carry
these neutraceuticals. However,
functional foods are generally
considered as those foods which
are intended to be consumed as a
part of the normal diet and that
contains biologically active com-
ponents, which offer the potential
of enhanced health or reduced
risk of disease. Examples of
functional foods include foods
that contain: specific minerals,
vitamins, fatty acids or dietary
fiber foods with added biologi-
cally active substances such as
phytochemicals or other antioxi-
dants and probiotic bacteria that
have live beneficial (FAQ, 2007).

Calcium is one of the essen-
tial minerals for the human body;
therefore its daily intake values
and relation to bone health are
attaining growing awareness
among rescarch community. Re-
search has demonstrated that
adequate calcium intake is not
only essential for bone growth
and development, but also impor-
tant for the regulation of cell
function, nerve conduction, mus-
cle contraction and blood coagu-
lation (Thys-Jacobs ef ai., 1999).
The World Health Organization
{WHO) has defined osteoporosis
as the second leading health care
problem after cardiovascular dis-
ease, affecting more than 200

million women worldwide (Wil-
son, 2004). Calcium intake can
be increased by consuming foods
naturally rich in calcium such as
dairy foods, certain vegetables,
calcium fortified foods or their
combinations. Dairy foods are
the major source of calcium in
U.S. diet (Gerrior et al., 2004).
They also improve overall nutri-
tional quality of diet by providing
substantial amounts of certain
essential nutrients. However, re-
cent food consumption trends a
steady decrease in milk con-
sumption combined with a steady
increase in low calcium drinks
such as soft drinks (Miller ef al.,
2001). On the other hand, Solo-
mon et al. (1994) and Schaafsma
et al. (2000) reported that
chicken egg-shell powder have
been used by humans for a long
period as a food additive and it
might be an attractive source for
human nutrition.

Therefore, the present study
was undertaken to utilize probi-
otic bacteria, dibis and egg-shell
powder to make functional dairy
foods and to evaluate the influ-
ence of these additives on chemi-
cal, microbiological, rheological
and sensory properties of SDPY
during storage at 6+2°C for 9
days.

Materials and Methods

Whole fresh buffalo’s milk
was obtained from the herd of the
animal production department,
faculty of Agriculture, Al-Azhar
University (Assiut branch).

Probictic cultures ABT-5
were provided by the Chr. Han-
sen Co., contains the following
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species: Lactobacillus acidophi-
lus, Bifidobacterium bifidum and
Streptococcus thermophilus.

Siwi Dates Variety, calcium
fortification source (from chicken
white egg-shell), skim milk pow-
der and gelatin were obtained
from the local market, Egypt.

The pulp of Siwi date was
separated from kernel, weighted,
washed twice and extracted by
water rate 1-2 (pulp : water) at
70°C for two hours with stirring
at intervals. Mixture was placed
in molds and then pressed. The
juice was filtered in cheese
clothes (double layer), concen-
trated using water bath at 70°C
until total soluble solids reaches
72% to avoid spoilage of the date
syrup on storage. Date syrup was
sterilized by tyndalization and
storage at room temperature until
use it.

Chicken white egg-shell was
washed, sterilized in antoclave at
121°C for 20 min. After drying at
60°C over mnight, it was well
- —grinded—The—egg-sheil powder
was sifted by 0.125 mm.

Buffalo's milk (6% fat) was
mixed with 1.5% skim milk
powder and 0.4% gelatin, and

then divided into six equal por-
tions, Every part was heated to
90£1°C for 15 min, rapidly
cooled to 42-44°C, addition 10%
of date syrup (w/w) for all parts
was carried out, except the nega-
tive control, and then addition the
egg-shell powder was added as
following;

C - negative control.

C" - positive control.

Ti- Adding 0.5% (w/w) egg-shell
powder.

T2- Adding 0.7% (w/w) egg-shell
powder.

Ts- Adding 0.9% (w/w) egg-shell
powder.

T4 Adding 1.1% (w/w) egg-
shell powder.

Each part was inoculated
with 6% active starter cultures of
ABT-5 culture according to
Klupsch (1985). The inoculated
batches were incubated at 42°C
until complete coagulation. After
coagulation, samples were stored
at 6+2°C over night, stirred and
bottled according to El-Sonbaty
et al, (2008). All batches were
kept at the same temperature for
9 days, and analyzed at fresh and
after 3, 6 and at the end of stor-
age.

M‘ik
Addition of skim milk powder and gelatin

Dividing into six equal portions
(C,C", T, Tz, T3 and T4)

Heat treatment

(at 90°C for 15 min

AT cooling to 42-44°C)
Addition of date syrup (10% w/w)
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(C*, T1, T2, T3 and Ta)

Addition of egg-shell powder
(T1, T2, T3 and T4)

Inoculation with 6% active starter cultures of ABT-5 culture

Incubation at 42°C until complete coagulation

Storing at 6+2°C over night

Stirring and bottling

Storing at 6£2°C for 9 days

Total solids and titratable
acidity were carried out accord-
ing to AOAC (2000} and IDF
(1987) respectively. Fat content
was determined according to IDF
(1986). Carbohydrates content
was determined according to Du-
bois et al. (1956). Total Nitrogen
and soluble nitrogen were esti-
mated as described by IDF
{1993). pH Measurement was
determined using a pH meter
(model 68 ESD 19713), USA.

Calcium and Magnesium con-
tents were estimated according to
the method of Ntailianas and
Whitney (1964). Phosphorus
content was determined accord-
ing to Tiessen and Moir (1993).
Potassium content was estimated
by Flame photometer according
to the method of Page (1982).
Determination of Iron was done
by Atomic Absorption Spectro-
photometer according to (Sotera
and Stux, 1979).

Net utilization calcium (NU Ca) was calculated according to -
Ahmed (2009) as the following equation.
Ca in fermented milk — Ca in milk

NU Ca% =

x 100

Ca in fermented milk

For detecting the total bacte-
rial count, the general plate count
technique outlined in the stan-
dard methods for examination of
dairy products was adopted ac-
cording to Marshal (1992). Serial
dilutions of each sample in citrate
buffer were plated on tryptone
soya agar (TSA), pH 7.0+0.2 and
incubated first at 30 C for 3 days,
then at 37°C for another 2 days.

lactobacilli count was estimated
on the selective medium for lac-
tobacilli (MRS) as suggested by
De Man et af. (1960). The plates
were incubated at 37 C for 48
hours. Streptococci count was
determined by M17 agar medium
as suggested by IDF (1997). Bi-
fidobacteria count was enumer-
ated according to Dave and Shah
{1996) using modified MRS agar
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medium (m-MRS), supplemented
with 0.05% L-Cysteine HCL and
0.3% lithium chloride. The plates
were incubated at 37C for 48
hours under anaerobic condition.
Coliform bacteria and moulds &
yeasts were enumerated accord-
ing to IDF (1985a) and IDF
(1985b), respectively.

Curd syneresis was deter-
mined as described by Farooq
and Haque, (1992). Density was
calculated using the regular equa-
tion as follows:

Weight

Density (gm/cm?) = Vol

The organoleptic evaluation
of plain stirred probiotic yoghurt
(PSPY), SDPY and SDPY with
egg-shell powder were assessed
by a panel test of 10 persons of
staff members of the Dairy De-
partment, Faculty of Agriculture,
Al-Azhar  University (Assiut

branch} as fresh, 3, 6 and 9 days
of storage at 6+2°C according to
the scheme described by Kebary
and Hussein (1999).

The measurements of all pre-
vious tests were done in tripli-
cate.

Results were evaluated statis-
tically using the software pro-
gram; the SAS system for win-
dows, release 8.02 TS level
02M0, SAS Institute Inc., Cary,
NC, USA (SAS, 1999},

Results and Discussion

Data in Table 1 illustrate the
chemical composition of Siwi
date syrup. The data revealed that
the total soluble solid (TSS) of
date syrup was high, this is prin-
cipally due to the high level of
sugars and relatively low mois-
ture content; while, it had low fat
and total nitrogen.

Table 1: Chemical and microbiological analyses of Siwi date syrup:

Components Ratio
Moisture (%) 27.96
- —-—Total-sotuble-solids (%) 7200 |
Carbohvdrates (%) 69.39
Fat (%) 1.77
L Total nitrogen (%) 0.124
Acidity (%) 0.29
pH 4.20
Density gm/cm3 1.630
Calcium (Ca) 163
Minerals (on wet Potassium (K) 291
basis) (mg/100 gm) Phosphorus (P) 176
Magnesium (Mg) 136
Iron (Fe) 4.5
Total bacte- Before Tyndalization 343.33
rial count (cfu/ml) After Tyndalization 100.00
Moulds and Yeasts Before Tyndalization 14333 |
Count (cfu/ml) After Tyndalization ND* )

* ND:- Not detected
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On the other hand, the
date's syrup is rich in calcium,
potassium, phosphorus, magne-
sium and iron. The present data
are¢ in agreement with those of
Mustafa et ai. (1983) and El-
Shobery et al. (2012) and higher
than that found by Al-Saidy e al.
(1982). In addition, the results of
Khalil ef af. (2002) indicated that
the dibis is a good source of
amino acids as will as many im-
portant elements such as; K, Na,
Ca, Mg, Fe and Zn. In addition
the results showed that the total
bacterial count decreased after

tyndalization, while moulds &
yeasts were not detected.

Data in Table 2 show the
chemical composition of egg-
shell powder. The data revealed
that the total nitrogen (TN) of
egg-shell powder was high; this
is due to the low moisture con-
tent. The obtained data showed
that the prepared egg-shell pow-
der had high pH value; therefore
the expected storage ability will
be short. On the other hand, the
egg-shell powder is rich in cal-
cium, phosphors, magnesium and
iron. Similar results obtained by
Schaafsma et al. (2000).

Table 2: Chemical composition of egg-shell powder:

Components Ratio
Total nitrogen (%) 0.45
pll 9.51
Denstty gm/cm3 1.350
Minerals (on dry basis) Caleium (Ca) 38500
(mg/100 gm) Phosph(?rus 03] 146
Magnestum (Mg) 360
Iron (Fe) 230

Data in Table 3 illustrate the
chemical composition of stirred
probiotic yoghurt with the addi-
tion of date syrup and with dif-
ferent concentrations of egg-shell
powder during storage periods at
6+2°C for 9 days.

The data revealed that the TS
content of PSPY was affected by
the addition of dibis during stor-
age pericds. These results are
similar to the results obtained by
Hashmi et af. (2011) and El-
Shobery er af. (2012). The TS
content of SDPY and SDPY with
egg-shell powder was higher than
that in PSPY (Table 3).

On the other hand, the TS
content of SDPY with egg-shell
powder found to increase with an
increasing egg-sheli concentra-
tion. In addition, there was an
increase of TS content with an
increasing the storage period up
to 9 days for all treatments (Ta-
ble 3).

The data in Table 3 revealed
that the fat content of PSPY and
SDPY was found to decrease
with an increasing the storage
period at 6+2°C for 9 days for all
treatments. On the other hand,
the fat content of SDPY was less
using dibis. This might be due to
low fat content in dibis. Similar
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results were obtained by El-
Shobery et al. (2012).

The data in the same Table
revealed that the acidity and pH
values of PSPY and SDPY were
affected by the addition of dibis
& egg-shell powder during the
storage conditions. The acidity of
SDPY was higher than that in
PSPY, and increased during stor-
age period at 6+2°C for 9 days.
This may be due to the more car-
bohydrate content of dibis being
converted into acid in fermenta-
tion process. The acidity of
SDPY found to be decreased

with an increasing of egg-shell
powder concentrations. This may
be due to the pH of egg-shell
powder (9.51). While, the pH
values of PSPY were higher than
that in SDPY. O'Neil et al
(1979Y); Zekai & Erdogan (2003)
and Hashmi er al. (2011) re-
ported that acidity and the pH
values of yoghurt showed similar
changes. When pH decreased
alcoholic aroma and acidic taste
increased on yoghurt samples
resulted in decrease flavour
SCOoTes.
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Table 3: Effect of different egg-shell powder concentrations on
chemical composition of stirred probiotic yoghurt held at

6+2°C for 9 days.
Stor- Percentage of egg-shell pow-
Components | age Control der LSD
- (days) ! C c 05 | 07 | 09 i.1
Fresh | 17.67 | 1946 | 19.64 | 19.78 | 19.78 | 19.94
oo 3 118752218 (2043 | 21.25 | 21.88 [ 22.21 | 0-0511
§% 6 |19.86|23.48 | 22.48 | 22.60 | 22.79 | 23.68
0 |21.05|24.82 | 2424 | 24.29 | 24.31 | 24.59 | 0-0622
Fresh | 6.0 |50 |52 |49 |49 150
Fat % 3 160 (50 |49 (48 148 |48 01411
6 |58 |48 |48 |47 (47 (a7
9 |57 |47 {47 |47 47 las Jo1732
Fresh | 1.04 | 1016 | 1.I8 | 116 | 1.09 | 1.08 | =000
Acidity % 31123 1128 t124 (124 {119 |ra7 |V
6 [125 |130 [131 |130 {124 {118 | 000
9 |128 136 [135 132 |126 {120 |
Fresh [4.52 | 438 |476 | 482 [482 |484 | " o
u 3 1430 | 428 [4.73 [4.78 (478 |480 |
p 6 [428 |425 469 |474 1477 (479 | 000,
9 |427 [4.18 [462 |467 |470 (472 |V
Fresh | 0.055 | 0.053 [0.051 [ 0.054 | 0.052] 0,055 | "
SN % 3 10.061) 0056} 0.056 | 0.055] 0.063 | 0.066 | -
6 | 0.068 | 0.063 | 0.061 | 0.067 1 0.074 | 0.067 | -,
9 |0.076|0.075 | 0.068 [ 0.080 | 0.080 | 0.074 | *-
Fresh | 1.04 [0.98 [097 [1.00 | 100 | 099 | o0
N % 3 |1.01 1095 1093 |094 |094 [095 |V2]
6 098 {092 {090 093 004 1094 | o
9 (093 |090 [087 (090 088 |090 |
Fresh | 531 | 542 | 525 |541 |5.18 |553 | 0238
SN/TN% 3 |6.03 593 601 [581 |662 |6.90
6 |700 1686 {683 |7.18 | 787 |7.26 | 02912
9 |821 [840 |78 |887 (917 {827
I - control. 2C*:. control + 10 % dibis (w/w).

'L.8.D. for times

’L.8.D. for treatments

On the other hand, the pH
values were increased with an
increasing of the egg-shell pow-
der concentrations, while it was
decreased during the storage pe-
riod (9 days).

Results in Table 3 revealed
that SN and TN of stirred probi-
otic yoghurt were affected by the

addition of dibis & egg-shell
powder during storage periods at
6+2°C for 9 days. The SN and
TN of PSPY were higher than
that in SDPY. On the other hand,
SN found to increase with an in-
creasing the storage period at
6£2°C for 9 days for all treat-
ments. While, the TN values de-
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creased with an increasing the
storage period for 9 days for all
treatments. In addition, it is clear
from these data that as the stor-
age period progressed, the solu-
ble nitrogen coefficient (SN/TN)
was gradually increased for all
treatments.

Generally, there are signifi-
cant differences among all the
treatments and during storage
periods for all chemical analyses
except density (Table 8).

Data presented in Table 4 il-
lustrate the major minerals of

PSPY and SDPY with varying
concentrations of egg-shell pow-
der during storage periods at
6+£2°C for 9 days. The obtained
data showed that the calcium,
potassium, phosphorus, magne-
sium, iron and Net utilization
calcium (NU Ca) of PSPY and
SDPY with egg-shell powder
increased with an increasing the
storage period for 9 days for all
treatments. Untabulated data ob-
served that the calcium content of
milk was 161 mg/100 gm.

Table 4: Effect of different egg-shell powder concentrations on miner-
als (mg/100 gm) of stirred probiotic yoghurt held at 6+2°C for

9 days (on wet basis).

Com- Control Percentage of egg-shell powder
po- S(g;ge cC | © [ 05 | 07 s 1.1
nents
ca Fresh | 181.00 | 173.11 [ 327.18 | 419.46 | 490.94 | 551.09
9 1187.76 | 179.89 | 334.00 | 427.28 | 498.11 | 558.27
K Fresh | 174.65 | 202.40 | 20231 | 202.16 | 203.05 | 203.00
9  1186.05(213.00 | 214.04 | 213.99 | 213.95 | 214.00
b Fresh | 169.54 | 172.78 | 172.88 | 173.00 | 173.10 | 173.11
9 [ 173.16 | 177.24 { 177.29 | 177.41 | 177.85 | 178.00
Mg | Fresh 1302 12200 220212199 12224 12252
19 11402 [2321 ]23.04 |23.00 |23.21 | 23.08
Fo Fresh | 048 |[080 |3.02 |3.02 [3.03 | 3.04
9 1051 |083 304 [305 1306 |3.06
NU Ca | Fresh [ 1105 [7.00 75079 [61.62 |67.21 |70.79
9 1425 [1050 |51.80 | 6232 |67.68 |71.16 |

On the other hand, the values
of potassium, phosphorus, mag-
nesium and iron were higher in
SDPY with egg-shell powder
than that in PSPY. This may be
due to increase of these minerals
in dibis and egg-shell powder
concentrations. Also, the values
of calcium and NU Ca were
lower in SDPY than that in PSPY

and SDPY with egg-shell pow-
der. Similar results were obtained
by El-Shobery et af. (2012). In
addition, the values of calcium,
phosphors, iron and NU Ca in-
creased with increasing of egg-
shell powder for all treatments.
Table 5 shows that the total
bacterial, L. acidophilus, S. ther-
mophilus and Bif bifidum counis
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of stirred probiotic yoghurt were
affected by additton of dibis and
during storage periods. There
were increased in SDPY than in
PSPY. These results are similar
to the results obtained by Hashmi
et al. (2011). In addition, the total
bacterial and L. acidophilus
counts were decreased during
storage period for 9 days, while
Bif.  bifidum counts were in-
creased at fresh and when stored

at 3 days, then decreased up to 9
days of storage in all treatments.
On the other hand, the data show
that there was an increase of Bif
bifidum count up to 3 days of
storage, then decreased up to 9
days for all treatments. Regard-
ing egg-shell powder, the data
revealed that there was an in-
crease in counts of L. acidophi-
lus, and Bif bifidum of SDPY
with egg-shell than that of PSPY.

Table 5. Effect of different egg-shell powder concentrations on
microbiological properties (Log CFU/ml) of stirred probiotic
yoghurt held at 6+2°C for 9 days.

Microbial | Storage | Control Percentage of egg-shell powder

type (days) | C c’ 0.5 0.7 0.9 1.1

Fresh | 930 | 946 | 9.29 934 | 942 | 9.83
Total bac- 3 923 {932 922 9.19 | 922 | 938
terial count 6 9.09 {922 922 9.16 9.17 9,14
9 8381912 919 9.14 | 9.14 | 9.12

Fresh | 8.84 ] 893 9.15 9.14 | 993 | 9.15

{féphﬂu:% 3 | 802(838] 904 | 9.09 | 918 | 9.09
doph! 6 1779078 ) 893 | 902 | 9.15 | 8.97
9 | 775(785| 891 | 897 | 8.92 | 896
S thormo. | Fresh [9.00]9.00] 898 | 908 | 932 | 928
il 3 [9.05|930] 915 | 908 | 96 | 913
6 1896|916 913 | 907 | 910 | 9.07
count

9 8§80 19.031 9.1l 9.06 | 910 | 9.06

Fresh ; 6.81 | 6.88; 6.95 697 | 7.01 | 6.95
Bif.  bifi- 3 6.82 1697, 699 7.03 | 7.06 | 7.02
dum count 6 6.68 | 6.87 ) 6.93 694 | 698 | 6.93
9 6.56 | 6.83 | 6.87 693 | 697 | 6.91

Fresh | ND* | ND ND ND ND ND

zflfi“‘lésasts 3 ND |ND| ND | ND | ND | ND
ount 6 3.04 1298 3.02 | 303 | 308 { 3.10

9 3.11 [3.08] 3.09 3.10 | 3.11 | 3.14

As shown in Table 35, the
data indicated that moulds &
yeasts were not detected in fresh
or after 3 days of storage for all
treatments. Whereas, these were
detected and increased gradually

after 6 days of storage and with
progressing the storage up to 9
days. In addition, there counts
were higher in PSPY than that in
SDPY. On the other hand, there
counts increased with an increas-
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ing the concentration of egg-shell
powder in all treatments. Coli-
form bacteria were not detected
in all experimental samples.

The obtained data showed
that there was a decrease on syn-
eresis of samples with an in-
crease of egg-shell powder con-
centrations. Also, syneresis de-
creased during storage periods up
to 9 days of storage for all treat-
memnts, Similar trend was found
by Farooq and Haque (1992).

Regarding density, the data
showed that the density of PSPY
and SDPY with egg-shell powder
increased with an increasing the

egg-shell powder concentration.
This may be due to the increase
of total solids and density in egg-
shell powder. Also, the density
increased with an increasing the
storage period up to 9 days for all
treatments. On the other hand,
this value increased in SDPY
than in PSPY. This may be due
to increase of component in di-
bis. Similar results were obtained
by El-Shobery er al. (2012). In
addition there are significant dif-
ferences among ali the treatments
and during storage periods for all
rheological properties.

Table 6: Rheological properties of stirred probiotic yoghurt held at

6x2°C for 9 days.

Proper- :;c;r- Control Percentage ij :Eg-shel} pow- | L.S.D.
ties (days) [ ¢ |C 105 107 [08 T11
Syneresis | Fresh | 38.00 | 36.00 } 36.67 | 38.00 | 32.67 | 30.67 27121
(ml/100 |3 39.00 { 34.33 | 33.33 ({3433 {30.00 {3367
gm) 6 33.00 | 32.67 | 33.00 | 33.67 | 28.67 | 26.33 31372

9 34.67 | 34.00 | 31.00 ; 27.33 {1 21.67 | 21.67 |
Density Fresh | 1.11 1.11 1.11 1.11 1.12 1.13 0.0791

-——tgmiem ) -3 13— 115 (1.2 | 112 (115 | 1.15 '
G 1.14 j1.15 | 1.14 | 1.14 | 1.17 {1.16
9 114 | 116 | 116 | 116 | 118 |1.18 | 99962

Data in Table 7 revealed that
the organoleptic properties such
as; flavor, body & texture and
appearance & colour of PSPY
and SDPY were affected by addi-
tion of dibis and egg-shell pow-
der respectively, during storage
periods.

Flavour of stirred probiotic
yoghurt was influenced by add-
ing of dibis and egg-shell pow-
der. The obtained data showed
that the SDPY had higher scores

11

than that in PSPY in fresh and
after storage up to 9 days. In ad-
dition, the sample with 1.1% egg-
shell powder had lower scores
than that in other concentrations
of egg-shell powder. This may be
due to further increase in concen-
tration resulted in an increasing
the alcoholic aroma and acidic
taste of SDPY with egg-shell
powder. On the other hand, the
SDPY found to be superior at
storage period at 6+£2°C at the
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end of storage period (9days)
among all the other samples.

The data revealed that the
score of PSPY was good in body
and texture as compared to all
treatments with dibis or egg-shell
powder. The presence of dibis in
SDPY reduced the score for body
and texture. This may be due to
separation of whey and to the
production of acids, which, re-

duced the coagulation and to the
formation of soft and loose tex-
tured curd. On the other hand, the
SDPY with 0.7% of egg-shell
powder had the higher values
than that in other samples with
concentration of egg-shell pow-
der, while the sample with 1.1%
of egg-shell powder had the
lower values.

Table 7: Sensory quality of stirred probiotic yoghurt held at 6+£2°C for

9 days.
. _ Storage Control Percentage of egg-shell pow-
roperties (days) - der
C C 0.5 0.7 0.9 1.1
Fresh | 33.88 | 41.50 | 36.63 | 38.00 | 37.50 | 34.25
Flavour 3 36.40 | 37.40 | 3590 | 37.70 | 35.00 { 33.90
(45) 6 36.40 | 41.60 | 38.00 { 39.20 | 39.60 | 33.80
9 36.90 | 42.40 | 33.80 | 33.40 ; 31.60 | 29.00
Body & Fresh |27.75|25.63 | 25.38 | 25.00 | 24.88 | 25.25
Texture 3 24.40 | 23.80 | 23.20 | 23.30 | 24.10 { 24.30
(30) 6 26.40 | 26.00 | 25.00 ; 26.20 | 24.40 | 24.20
9 25.60 | 25.40 | 24.40 | 25.20 | 24.00 | 22.00
Fresh | 1338|1338 | 12.88 | 12.88 | 13.00 | 13.00
Appearance | 3 12,50 { 12.00 | 13.40 | 12.30 | 12.70 | 11.80
(15) 6 13.40 | 12.40 {1 12.00§ 12.00 | 12.60 | 11.80
9 1420 112,60 | 11.80 | 11.80 ] 11.00 | 9.80
Fresh | 6.50 {8.13 | 788 |738 |7.88 |738
- 3 740 | 750 17.00 |7.10 | 700 |7.00
Acidity (10) | 660 |7.00 |8.00 |720 |7.00 |7.00
9 820 | 840 820 [720 1720 |7.20
Overall Fresh | 81.51 | 88.64 | 82.77 | 83.26 | 83.26 | 79.88
Scores 3 80.70 | 80.70 | 79.50 | 80.40 | 82.80 | 77.00
(100) 6 82.80 | 87.00 | 83.00 | 84.60 | 83.60 | 76.80
9 84.90 | 83.80 | 78.20 | 77.60 | 73.80 ; 68.00

The data revealed that the
appearance score of PSPY was
good as compared to SDPY of ail
treatments. The presence of dibis
in SDPY is reduced the score for
appearance. This may be due fo
separation of whey and the pro-
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duction of acids, which give the
reduced coagulation and to the
formation of soft and loose tex-
tured curd. On the other hand, the
SDPY with 0.5% of egg-shell
powder had higher values than
that in other samples. While the
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sample with 1.1% of egg-shell
powder stored at 9 days had the
lower values.

The obtained data indicated
that the SDPY had higher scores
than that in PSPY in fresh and
after storage up to 9 days. On the
other hand, the sample with 1.1%
egg-shell powder had lower
scores than that in other concen-
trations of egg-shell powder. This
may be due to further increase in
concentration resulted in increas-
ing the alcoholic aroma and
acidic taste of SDPY and SDPY
with egg-shell powder.

As shown in Table 7, the
SDPY at fresh and after storage

13

for 9 days had superior scores,
followed by sample stored for 6
days. While the control sample
stored for 3 days had the lowest
value of overall scores. In addi-
tion, the SDPY had higher values
than that in PSPY. On the other
hand, the SDPY with egg-shell
powder had higher values when
stored up to 6 days, and then re-
duced after 9 days of storage.
Generally, the data concluded
that we can use egg-shell powder
to make stirred probiotic yoghurt
with 10% dibis up to 0.9% and
held at 6+2°C for 6 days.
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Table 8: Statistical analyses of stirred probiotic yoghurt held at 6=2°C
for 9 days.

o Effect of treatments
Probiotic yoghurt

properties

Multiple comparison

C- | C+ | Tl | T2 T3 T4
Dry matter % F B D E C A
Fat % A C B CD |([CD |D
Titratatble acidity % | B C A A D E
pH E D C B B A
Soluble nitrogen % BC |D E C A AB
Total nitrogen % A BC |C B B B
SN/TN % D BC [D BC | A C
Syneresis (ml/100gm) | A A A A B B
Density gm/cm3 A A A A A A
Effect of times

Probiotic yoghurt - _
Multiple comparison

properties
Fresh | 3 days | 6 days 9days

Dry matter % D C B A
Fat % A A A B
Titratatble acidity % C B A A
Ph A B C D
Soluble nitrogen % D C B A
Total nitrogen % A B C D
SN/TN % D C B A
Syneresis (ml/100gm) A A B C
Density gm/cm3 AB B AB A

For each effect the different letters in the same row means the
multiple comparisons are different from each other, letter A is the

highest mean followed by B, C, ...... etfc.
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