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. Catechin

. Tannic acid

. Epigallocatechin gallate (EGCG)
. Homovanillic acid

. Hesperetin

. Flavones

. Cranberry
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13. lyophilized direct-to-vat mixed culture
14. Streptococcus thermophilus
15. Lactobacillus delbrueckii subsp. bulgaricus
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9. Whey less

10. Milk Protein Concentrate

11. Whey Protein Concentrate

12. Fermented Whey Protein Concentrate
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Table 1 Chemical properties of principle material of cheese formula

%Acidity

Raw material %Ash %DM %TP %PFat . pH
(lactic acid)
Milk 0.74 12.50 3.30 3.40 0.18 6.61
Cream 0.40 36.50 2.40 30.0 0.15 6.52
MPC 6.70 95.50 71.0 7.05 - 6.40
WPC 8.00 96.00 35.0 8.10 - 6.50
Table 2 Chemical properties of pomegranate juice.*
%Acidity Total Total
Properties %Ash %DM Brix (citric pH phenol Anthocyanin
acid) (mg/100ml)  (mg/100ml)
P"“}flgizz“ate 029+0.05 19.22+0.22 18.12+0.1 1.5£0.02 3.2+.0.02  245+12  27.82+0.23

# Average numbers of three replies have been reported as mean + standard deviation
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16. hardness

17. cohesiveness
18. adhesiveness
19. gumminess
20. chewiness
21. springiness
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Table 3 Effect of pomegranate juice on physicochemical properties of cheese*

Properties 0 5 10 15 20
Syneresis (%) 2° 2.32° 2.68° 3.20° 3.68°
Dray matter (%) 37.33¢ 36.77 36.14¢ 35.35° 34.88"
Fat (%) 16.09° 15.34¢ 14.79° 14.6° 14.17°
Acidity (lactic acid) 1.22° 1.25° 1.32° 1.38° 1.51¢
Salt (%) 1.38° 1.35 1.31° 1.19° 1.11°
pH 4.56 4.60° 4.65° 4.69 4.70
Ash (%) 3.47° 3.39° 3.24° 3.11° 3.06°
Total protein (%) 12.28° 11.79¢ 11.26° 10.88° 10.2°
NPN/TN 4.82° 3.05® 3.23° 3.11%® 2.90°
FFA(meq/100g fat) 0.516° 0.302° 0.284° 0.253" 0.244°
Total phenol (mg/g 0.044° 0.075° 0.126¢ 0.223¢ 0.300°
cheese)
Anthocyanin (mg/g 0 0.004° 0.012¢ 0.028" 0.035°
cheese)
Inhibition of DPPH (%) 7.930° 14.820° 20.420° 26.330° 30.040°
Proxid Val“fea(tr)neq goyke 0.209" 0.203% 0.199¢ 0.182° 0.172°
TBA Index (ppm) 1.11¢ 1.09% 1.01% 0.945° 0.762°
Hardness (g) 1016.0° 833.6° 680.3° 639.3° 442.6"
Cohesiveness 0.552°¢ 0.488° 0.407° 0.396° 0.374°
Gumminess (g) 570.3¢ 428.5¢ 301.5¢ 248.7° 189.7*
Chewiness (mj) 31.30° 31.17° 26.83° 23.52° 14.53"
Springiness (mm) 3.61° 3.50° 3.22° 3.15° 2.85°
Adhesiveness (mj) 1.096* 1.527° 1.540° 1.905° 2.084°
’ 60.38° 55.81¢ 54.11° 51.93° 49.99*
b 18.37¢ 16.22° 15.87° 14.61° 13.78*
a 2.21° 3.13° 4.72° 6.45¢ 7.08°
Total count (log;, cfu /g) 3.120° 3.794° 3.829° 4.321¢ 4.347¢
Viability of thermophilic d c ¢ b a
Tactobacilli (log,o cfu /g) 6.86 6.20 6.01 5.72 5.43
Viability of mesophilic R d c b a
lactobacilli (log,o cfi /g) 8.01 7.75 7.14 6.72 6.34
Viability of thermophilic ., . 6.85" 5.92¢ 5.83¢ 5.76°
lactococci (logy cfu /g)
Viability of mesophilic 7.81¢ 7.62° 7.15 6.71° 5.76°

lactococci (logo cfu /g)

In each row, different letters indicate a significant difference between the samples (P<0.05).
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Table 4 Effect of storage time on physicochemical properties of cheese*

Properties 0 15 30 45 60
Syneresis (%) 3.36° 3.6° 3.76° 2.62° 0.54°
Dray matter (%) 36.34° 36.41% 36.54 35.91° 35.28"
Fat (%) 15.10° 15.13° 15.21° 14.87° 14.66°
Acidity (lactic acid) 1.20° 1.30° 1.35° 1.41¢ 1.44°
Salt (%) 1.26° 1.24* 1.23 1.28° 1.33¢
pH 4.8° 4.73¢ 4.63° 4.58" 4.48*
Ash (%) 3.28% 3.3° 3.26™ 3.24® 3.19°
Total protein (%) 11.36° 11.38° 11.41° 11.23° 11.00*
NPN/TN 1.97* 2.61° 3.38¢ 4.2¢ 5.0°
FFA (meq/100g fat) 0.24* 0.26° 0.31¢ 0.36° 0.42°
Total phenol (mg/g cheese) 0.254° 0.206° 0.143° 0.092° 0.073*
Anthocyanin (mg/g cheese) 0.024° 0.020° 0.015° 0.011° 0.009*
Inhibition of DPPH (%) 30.43° 25.37° 17.18° 13.89° 12.69°
Proxid value (meq g o, kg fat) 0.12° 0.15 0.18° 0.24¢ 0.29°
TBA Index (ppm) 0.154° 0.431° 0.959° 1.515¢ 1.855°
Hardness(g) 705.6° 788.3° 799.9° 690.9° 626.7
Cohesiveness 0.44 0.49% 0.53¢ 0.41° 0.34*
Gumminess (g) 347.3% 364.4° 357.3° 351.3° 318.4°
Chewiness (mj) 31.40° 25.56™ 26.53® 23.33° 20.52°
Springiness (mm) 3.46° 3.30% 3.24® 3.20% 3.10°
Adhesiveness (mj) 1.51° 1.50°* 1.66™ 1.65® 1.85°
L 52.8° 53.6° 54.7¢ 55.3¢ 55.9°¢
b 15.06" 15.32° 15.62° 16.18° 16.67°
a 5.48¢ 5.13¢ 4.81¢ 437 438
Total count (log;, cfu /g) 2.74° 3.71° 4.00° 4.33¢ 4.63°
Viability of thermophilic e d c b a
Tactobacilli (logyo ofu /g) 6.64 6.39 6.09 5.79 5.32
Viability of mesophilic d d c b a
Jactobacili (log.o ¢fu /g) 7.63 7.52 7.27 6.99 6.55
Viability of thermophilic e d c b a
lactococei (log10 cfu /g) 7.31 6.97 6.53 5.83 5.34
Viability of mesophilic 7.61¢ 7.514 7.07° 6.73" 6.29°

lactococci (logo cfu /g)

In each row, different letters indicate a significant difference between the samples (P<0.05).
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Fig 1 Sensory evaluation of various cheese samples
after 30 days of production.
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Whey less Feta cheese was prepared using cream, milk protein concentrate, whey protein concentrate
and fresh milk. The effects of various levels of pomegranate juice and storage time on its
physicochemical and microbial properties were investigated. Samples were produced at five levels of
pomegranate juice and analyzed at intervals of 15 days for two months. Data analysed with SPSS
software and means were compared with duncan multiple range test. The results showed that
pomegranate juice had very significant impact (P<0.0001) on physicochemical and microbial
properties of cheese and storage time had significant impact (P<0. 05) on all properties except for ash
and springiness. Pomegranate juice reduced the textural indexes of hardness, cohesiveness,
gumminess, chewiness, springiness and increased the adhesiveness index. During the storage time,
hardness, cohesiveness and gumminess of cheese at first increased then decreased and chewiness and
adhesiveness properties of the cheese respectively decreased and increased. The colorimetric test
illustrated that pomegranate juice increased (a”) index and decreased (L") and (b") indexes. In other
words, red pomegranate juice can increase redness and reduce brightness and yellowness of cheese.
During of storage, the indexes (L") and (b") increased and (a") reduced. In other words, redness of
cheese was decreased and brightness and yellowness of it were increased. Samples were subjected to
sensory evaluation and the sample containing 20% of pomegranate juice with the highest score in
acceptance was selected as the best sample.
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