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1. Non Protein Nitrogen (NPN)
2. Free Fatty Acids (FFA)
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2. Completely Randomized Design
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1. Methanolic alpha-naphtholphthalein
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Table 1 Variation of pH and titratable acidity of control cheese (ctrl) and probiotic cheese samples
prepared from LC-free, LC-cap, LA-free and LA-cap bacteria during different storage times.

% f; cclt?étzci d) pH Storage (day) Treatments
SD Mean SD mean
0.010 0.68d 0.04 4.58a 1
0.009 0.72¢ 0.04 4.52a 7 Ctrl
0.008 0.80b 0.03 4.39b 14
0.010 0.86a 0.04 4.30c 21
0.010 0.69d 0.03 4.52a 1
0.006 0.75¢ 0.02 4.40b 7 LC-free
0.007 0.85b 0.02 4.30c 14
0.008 0.92a 0.03 4.10d 21
0.010 0.69d 0.05 4.55a 1
0.020 0.72¢ 0.04 4.52a 7 LC-cap
0.008 0.81b 0.03 441b 14
0.009 0.86a 0.04 4.30c 21
0.020 0.68d 0.02 4.54a 1
0.005 0.72¢ 0.04 4.50a 7 LA-free
0.003 0.82b 0.03 4.35b 14
0.005 0.88a 0.05 4.20c 21
0.009 0.68d 0.03 4.54a 1
0.010 0.71c 0.05 4.53a 7 LA-cap
0.040 0.80b 0.04 4.43b 14
0.070 0.85a 0.06 4.32c 21

Data are mean of triplicate measurements + SD, different letters for each sample in each column correspond to
significant (p<0.05) differences between means.
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Table 2Variation of soluble nitrogen and free
fatty acids of control cheese (ctrl) and probiotic
cheese samples prepared from LC-free, LC-cap,

LA-free and LA-cap bacteria during different

storage times.

FFA Soluble N Storage

(%) (%) (day) Treatments
SD mean SD mean
0.003 0228 0.015 0215c 1
0.008 0253 0.008 0.223c Ctrl
0.004 0362 0.004 0.241b 14
0.007 0441 0.007 0278a 21
0.008 0219 0.010 0.219d 1
0.010 0238 0.006 0.238c 7 LC-free
0.004 0241 0.004 0.25% 14
0.010 0310 0.010 0310a 21
0.004 0227 0.005 0.220c 1
0.008 0248 0.010 0.227c 7 LC-cap
0.009 0365 0.005 0.248b 14
0.07 0450 0.007 0.280a 21
0.009 0216 0.018 0.216¢c 1
0.005 0236 0.005 0.236¢ 7 LA-free
0.010 0245 0.010 0.245b 14
0.005 0286 0.005 0.286a 21
0.007 0228 0.010 0.216c¢c 1
0.010 0240 0.005 0.224c 7
LA-cap

0.008 0351 0.010 0.246b 14
0.010 0.445 0.005 0.276a 21

Data are mean of triplicate measurements + SD,
different letters for each sample in each column
correspond to significant (p<0.05) differences
between means.
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Fig 1 Variations of sensory scores for control cheese (Ctrl) and probiotic cheese samples prepared from LC-free,
LC-cap, LA-free and LA-cap bacteria during weekly intervals: days 1-21 (Figs. A-D). Data are mean of 10 panelists
scores (n=10).
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Fig 2 Variations of sensory scores for control cheese (Ctrl) (Fig. A) and probiotic cheese samples prepared from LC-
free (Fig. B), LC-cap (Fig. C), LA-free (Fig. D) and LA-cap (Fig. E) bacteria at 1%, 7", 14™ and 21" days of storage.
Data are mean of 10 panelists scores (n=10).
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Fig 3 Survival of free and encapsulated forms of LA and LC bacteria during different storage times of quark cheese.
Data are mean of triplicate measurements (n=3). Error bars indicate SD values. Different small letters correspond to
each microorganism at different storage times, and different capital letters correspond to free and encapsulated
forms of bacteria at the same storage days indicate significant (p<0.05) difference between means.
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Investigating the viability of free and encapsulated forms of L.
acidophilus and L. casei in probiotic quark cheese and comparing
their effect on chemical and sensorial properties of cheese during

storage
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The aim of this study was to investigate the viability of free and encapsulated forms of L.
acidophilus(LA) and L. casei(LC) in probiotic quark cheese and comparing their effect on chemical and
sensorial properties of the obtained cheese during 21 days of storage. Results showed that pH values and
titratable acidity of all samples decreased and increased, respectively upon storage time. The decrease of
pH was more enhanced in the LC-free samples compared to those of LA-free and capsulated forms of
both bacteria, and control sample. Titratable acidity changes in cheese samples was similar to pH change.
There was a significant increase in soluble nitrogen of LC-free sample upon storage time. However, this
increase was not significant for control, LA-free, LA-cap and LC-cap samples. Free fatty acid content
(lipolysis index) of all samples were the same in the first week. It was increased for control, LC-cap, LA-
cap compared to those of LC-free and LA-free after 14" day of storage. For all samples increasing storage
time led to significant decrease in all sensory properties except for surface color and appearance. Between
probiotic strains, LC-free provided higher scores for flavor and overall acceptability attributes during 2™
week of storage. Increasing storage time up to 14 days did not significantly (p<<0.05) decrease the number
of free forms of lactobacilli. However, after 14™ day, the number of free forms of bacteria were declined.
Nevertheless, the viability of capsulated forms was preserved upon all storage days.
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