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Table 1. Changes in pH of control and probiotic yogurt containing different amounts of date seed powder during
storage period at 4+1°C

Gos) $ols &K 052

(7) bz wen 34

ST
Storage Period (Day) Date seed Powder

21 14 7 1 (%) Sample
4.21+0.012°  4.32+0.008°*  4.45+0.017%"  4.48+0.019" Control) uaLs ol Y
4.18+0.005™  4.31+0.009%  4.41+0.008%  4.44+0.009" 05 Lt
4.16£0.099°  4.2740.008°°  4.38+0.012%°  4.40+0.008* 1 T
4.13+0.017™  4.22+0.009°  4.31+0.008%  4.36+0.008" 2 L. acidophilus
4.07+0.017°*  4.16+0.018%®  4.35+0.005%*  4.42+0.015" Control) usLz oo Sk
4.030.023™  4.18+0.017%  4.32+0.015%  4.39+0.017" 05 =y

Dc Cc Bc AcC o

4.03+0.008 4.18+0.009 4.32+0.010 4.37+0.009 1 _
4.01£0.009™  4.12+#0.005°°  4.27+0.010°%"  4.32+0.014™ 2 B. lactis

olecb.w):ojzﬂja):)bwu_éwla,\.ua:ougojuu&gﬁqujgii:)ﬁ):)bd‘qulam:ouojuufjﬂ g
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate
significant differences in each column (p<0.05).
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Table 2. Changes in acidity (Dornic) of control and probiotic yogurt containing different amounts of date seed

powder during storage period at 4+1°C

Gos) $ols &K 052

(X)uﬁw)aﬁ

gl
Storage Period (Day) Date seed

21 14 7 1 Powder (%) Sample
78.66£1.000"°  74.33:0.588%  73.00+0.005*  66.33:0.153°°  (Controh.slx Y
81.33+2.081"°  75.207+0.512°°  74.10+0.005%  71.66+0.003" 05 L]
87.66+2.001""  85.33+0.005"" 78.26+0.53%"  73.00+0.108 1 ST
97.02+0.588"°  95.66+1.533"*  85.33+0.005%  85.33+0.527% 2 L. acidophilus
77.13+1.530"°  72.66x0512%  71.66+2.083%  65.30:0.611°  (Controh.slx oS
80.66+2.001°°  74.01+0.001%°  72.10£0.005%  70.10+0.005% 05 sy
87.01£1.000""  85.01+0.153""  77.27+0.588%°  71.10+0.005% 1 T
96.66+£0.553"*  95.01+0.153"*  85.33x0.153%*  86.66+0.561* 2 B. lactis
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate

significant differences in each column (p<0.05).
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Table 3. Changes in dry matter (%) of control and probiotic yogurt containing different amounts of date seed powder
during storage period at 4+1°C

Gos) $ols &K 052

(X)L»jswjaﬁ

P
Storage Period (Day) Date seed
21 14 7 1 Powder (%) Sample
10.13+0.440% 9.66+0.426% 9.33+0.309" 9.26+0.288" (Control) uslz
10.33+0.426% 10.11+0.426% 9.66+0.309%° 9.30+0.828" 0.5 skl s
ol st
11.13+0.440%° 10.66+0.426%°  10.25+0.309"°  10.13+0.288"" 1 “ ’w “"_‘
L. acidophilus
11.6620.440% 11.33+0.426%  11.13+0.300%¢  10.66+0.288" 2
10.11+0.440% 9.66+0.426% 9.30+0.309" 9.26+0.288" (ControlisLz
10.30+0.426*  10.13+0.426%°  9.66+0.309% 9.30+0.828" 0.5 Sl sdeder
SY
11.000+0.440%°  10.66+0.4265%°  10.25+0.309"°  10.13+0.288"° 1 B“I" i
. lacus
11.66+0.440%° 11.33+0.426%  11.11+0.300%¢  10.66+0.288" 2
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate
significant differences in each column (p<0.05).
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Table 4. Changes in Syneresis (%) of control and probiotic yogurt containing different amounts of date seed powder
during storage period at 4+1°C

Gos) $ols &Ko y52

() bz wen 35

< g
Storage Period (Day) Date seed
21 14 7 1 Powder (%) Sample
33.70+0.217°*  32.54+0.177°®  30.57+0.672%%  29.22+0.931"° Control) aslz
28.81+0.508%°  27.65+0.405%°  26.61+0.845"°  26.43+1.880"" 0.5 skl sSY
o sl st
28.73+0.752%°  27.50+0.371%°  26.45+0.692"°  26.22+0.485"" 1 < ’w e
L. acidophilus
26.85+0.781%¢  2577+0.622%°  24.71+0.771°°  24.47+0.388"° 2
33.44+0.803%*  32.29+0.853°®  30.31+0.250%%  28.97+0.107"° (Control) sl
28.56+0.188%°  27.40£0.424%°  26.37+0.120"°  26.19+0.902" 0.5 ALl
Sy
28.48+0.115%°  27.25+0.221%°  26.21+0.560"°  25.97+0.803"° 1 B“I" i
. lacus
26.60+0.902°¢  2552+0.237%°  24.47+0.603"°  24.23+0.602"° 2
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate
significant differences in each column (p<0.05).
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Table 5. Changes in bacteria survival (log cfu ml™) of control and probiotic yogurt containing different amounts of

date seed powder during storage period at 4+1°C

Gos) $ols &K 052

() b3 wen 35

< g
Storage Period (Day) Date seed
21 14 7 1 Powder (%) Sample
7.40+£0.221%%  7.55+0.150°®  7.69+0.134°% 8.20+0.117°° (Control).sLs
7.40+0.147°*  7.96+0.150%°  8.29+0.181%° 8.33+0.165™ 05 skl sSY
o sl st
7.95+0.165°  8.05+0.303°  8.33x0.117%° 8.39+0.221%¢ 1 “ ’w “’“f
L. acidophilus
8.08+0.146°°  8.37+0.117°  8.70+0.235% 8.55+0.147° 2
7.45+0.150°*  7.59+0.136%®  7.72+0.304% 8.27+0.2217% (Control).sLz
7.7740.165%°  7.99+0.165%°  8.33+0.221%° 8.40+0.181"° 0.5 S lpbody
Y
7.83+0.117°%°  8.09+0.221°°  8.38+0.150" 8.52+0.1174 1 o= _
B. lactis
8.13+0.221  8.41+0.147°  8.45+0.181"% 8.57+0.147"¢ 2
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate

significant differences in each column (p<0.05).
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Table 6. Results of sensory evaluation ( Flavor) of control and Probiotic yogurt containing different amounts of date

seed powder during storage period at 4+1°C

Gos) $ols &K 052

() bz wen 35

4 yod
Storage Period (Day) Date seed Powder sample
21 14 7 1 (%)
3.54+0.012%  4.15+0.017°%%%  4.60+0.009"° 4.68+0.018™ (Control).sLs
3.66+0.008°° 4.21+0.012% 4.77+0.018% 4.81+0.009"° 0.5 bl sSY
Ry
3.89+0.005%° 4.71+0.009"° 4.75+0.008"° 4.78+0.007"° 1 . < ’: “;_‘I
. acltaopnilus
3.95+0.007"° 4.40+0.005°° 4.69+0.009%° 4.91+0.008"° 2
3.52+0.017% 4.12+0.009% 4.59+0.018" 4.64+0.008"* (Control).sLz
3.63+0.012% 4.19+0.007% 4.73+0.005"° 4.79+0.005"° 0.5 Sk
Sy
3.87+0.009°° 4.69+0.017%° 4.71+0.012%° 4.76+0.012"° 1 B“I" i
. lactls
3.93+0.018™ 4.38+0.008%° 4.66+0.009% 4.90+0.009”° 2
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate

significant differences in each column (p<0.05).
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Table 7. Results of sensory evaluation ( Color) of control and probiotic yogurt containing different amounts of date
seed powder during storage period at 4+1°C

()‘J))Lg)laa\f\}e)y (X)uﬁw)aﬁ g
Storage Period (Day) Date seed Powder
21 14 7 1 (%) Sample
3.60+0.012% 4.20+0.007% 4.64+0.017%° 4.71+0.009™ (Control) aslz
3.71+0.007°° 4.26+0.018% 4.81+0.012°° 4.86+0.008"° 0.5 bl sSY
Dy
3.94+0.009° 4.69+0.005% 4.80+0.009"° 4.83+0.012°° 1 < ’“ e
L. acidophilus
3.98+0.017"° 4.46+0.009%° 4.74+0.008%° 4.96+0.005" 2
3.57+0.007% 4.18+0.017% 4.63+0.009"° 4.69+0.012"° (Control) asLs
3.66+0.018 4.19+0.012% 4.79+0.018"° 4.84+0.008"° 0.5 Sk
Sy
3.94+0.005°° 4.66+0.008%° 4.79+0.005"° 4.81+0.005"° 1 B“I" ;
. lactls
3.93+0.007"° 4.38+0.009%° 4.72+0.007%° 4.95+0.0174¢ 2
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate
significant differences in each column (p<0.05).
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Table 8. Results of sensory evaluation (Overall acceptance) of control and probiotic yogurt containing
different amounts of date seed powder during storage period at 4+1°C

Gss) S 050

(F) bz wen 34

4 yod
Storage Period (Day) Date seed Powder sample
21 14 7 1 (%) P
3.48+0.018% 4.09+0.005% 4.54+0.008" 4.60+0.0074% (Control) asLs
3.50+0.009%°  4.14+0.009%°  4.70+0.018"°  4.74+0.012"° 0.5 sl 55
1 sl
3.82+0.0175° 4.660.0174¢ 4.68+0.017%°  4.71+0.009"° “ ’w e
L. acidophilus
3.88+0.008™ 4.33+0.012% 4.62+0.005% 4.84+0.018"° 2
3.45+0.009% 4.05+0.005% 4.51+0.012" 4.58+0.005"° (Control) sl
3.5740.005%°  4.14+0.012%°  4.66+0.009"°  4.72+0.017"° 0.5 S sckedey
1 Sy
3.80+0.0175° 4.61+0.018"° 4.64+0.008"° 4.68+0.009"° B°I* i
. lactls
3.87+0.008™ 4.31+0.008 4.59+0.018%° 4.82+0.005"° 2
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Different capital letters indicate significant differences in each row and different Lowercase letters indicate

significant differences in each column (p<0.05).
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Abstract

Background and objectives: Date seed is one of the major waste of date processing plants and
a rich source of dietary fiber and contains high levels of phenolic compounds so potentially can
improve the growth and survival of probiotic bacteria. In this research, the effect of adding date
seed powder (DSP) on some quality properties and viability of probiotic bacteria in set yogurt
was investigated.

Materials and methods: The DSP was added at three levels of 0.5, 1 and 2 percent to set
yoghurt containing Lactobacillus acidophilus LA-5 and Bifidobacterium lactis Bb-12. During
the 21 days of storage in the refrigerator, physicochemical (pH, acidity, dry matter, syneresis)
and sensory properties and viability of probiotic bacteria were evaluated on days of 1, 7, 14, and
21.

Results: The results showed that with increasing the amount of DSP, the pH of all samples
decreased during the first day and storage period while the acidity and dry matter percentage
were increased. Increasing the amount of DSP resulted in a reduction in the percentage of
syneresis from 29% to 24% in first day, although during the storage, it increased and reached
33%. By increasing the concentration of DSP, probiotic counts in all samples from 8.2 (log cfu
ml™) was improved to about 9.5, although it decreased during storage and decreased to at least
7.4, but never exceeded the recommended limits For probiotic products (10°cfu g-1). The
sensory evaluation showed higher score in color, flavor and overall acceptance of yogurt when
DPP was added to samples but it declined during storage period.

Conclusion: In general, one percent DSP was led to improve survival of probiotic bacteria and
quality characteristics of yogurt, for up to two weeks after production.
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