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6 -Demineralized ultrafiltrated whey powder
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1 -Diafiltration

2 -Vibratory shear-enhanced processing system
3 -Whey Protein Concentrate

4 -Whey Protein Isolate

5 -Whey Protein Hydrolysate
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Table 1. The results of analysis of variance (ANOVA) of the effect of demineralized ultrafiltrated whey powder
(DUWP) and lactulose powder on physicochemical characteristics of synbiotic ultrafiltrated cheeses during 60 days

storage at 4 °'C

Mean Square

Moisture Syneresis Protein  Water Soluble Fat

Nitrogen/Total

Treatments df pH Acidity
DUWP 2 00397  14.640°
Lactulose 1 0022 5.789"°
Storage Time (Day) 2 03947 1616987
DUWP x Lactulose 2 oVs 0.293"°
DUWP xStorage Time 4 0001™ 0483
Lactulose xStorage Time 2 oVs 0.920"°
DUWP x Lactulose x 4 00001  0.238"°

Storage Time

Nitrogen

165557  0.526™  0.096™° 1.475" 0.394"
104547 0.368"  0.154" 1.732" 0.432"
93327 115937 0.368 30.345" 6.104"

0.054" 0.005™  0.009"S 0.025N8 0.004"S
0.003%  0.016™  0.005"° 0.162N 0.075™
0.043% 0071  0.005" 0.143NS 0.051NS
0.007™  0.012%  0.003"° 0.020M 0.009N®

yo¥
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error

36  0.004

3.928

0.109

0.169

0.057

0.090

0.087

NS, *, ** and *** respectively indicate: non-significance, and significance at p<0.05 and p<0.01, p<0.001 levels.

Table 2. Physicochemical characteristics of synbiotic ultrafiltrated cheeses containing demineralized ultrafiltrated whey powder (DUWP)
and lactulose during 60 days storage at 4 ‘C

Characteristics Storage *Polg P,L, P,L, PoL; P,L; P,L,
Time (Control)
(Day)
1 4.67+0.06™ 462+0.07"®  456+0.06"°  4.64:007"®  459+0.04"®  452+0.08™
pH 30 445:0.02%  442+003%°  439+002%%  441+003%°  437:009%°  4.34:003%
60 4.37+0.08% 4.34+0.08% 4.29+0.10% 4.35+0,08% 4.30+0.09% 4.24+0.07%
. 1 78.99+1.83%  79.80+£2.17%  80.40+1.82%  79.0242.01%*  80.1542.50%*  80.40+2.66%
Acidity 30 91.00+2.77%  91.87+301%  93.13+1.92%  0150+2.33%  93.17+259%  94.18+2.10%
D) 00277 8743. 13+1.92% 50:2.33% 17:259% 18:2.10%
( 60 97.25+0.74 08.03+098"°  9840+1.22 97.84+0.64 98.56+0.41 99.92+1.13
Svneresis 1 1.51+0.30% 1.57+0.31% 1.70+£0.27% 1.71+0.36% 1.84+0.33%  1.97+0.45%
Y 30 2.96+0.52" 3.2440.29" 3.50+0.44" 3.14+0.52" 3.30+0.56™ 3.4240.55"
(%0) 60 258:041%  280:034%  207+033% 2804032  205:026™  318+056™
1 66.99+0.30"  6508+0.36™  64.08+0.31"°  65.02+0.23""  64.20+0.34"°  63.19+0.33™
Moisture 30 64.69+0.29%  63.67+0.30%°  62.72+0.38%  63.67+0.34%° 62742026  61.79+0.30%
(%) 60 65.00+0.31%  6392+045%°  62.99+052%  64.08+0.38%  6335:0.22°  62.28+0.12%
1 11.85+0.25%  11.87+0.25"%  11.8440.25"  11.87+0.13%  11.74+024"  11.71+0.35™
Protein 30 12.3740.20% 12334021  12.2040.25%  12.28+022°¢  12.12+0.30"  12.06+0.30"2
(%) 60 12024031 11.93:021"  11.86+0.18"  11.93+0.22"*  11.83+0.13"  11.77+0.11™
Water Soluble 1 5.97i0.16iz 6.09i0.21;:b 6.29i0.25;z 6.12i0.12izb 6.2610.17/?2[’ 6.52i0.22;a
Nitroden/Total 30 7.72+0.20 7.89+0.19 8.12+0.34 8.04+0.29 8.31+0.32 8.46+0.39%
Itrog 60 8.06+0.31°° 8.41+0.35"*  8.83+0.36™ 8.49+0.46"°  8.81+0.50™" 9.58+0.29"
Nitrogen (%0)
1 15.9240.28%  159240.28"  1585+0.25"  1591+0.28™  1584+020"  15.76+0.23"
Fat 30 16.48+0.24"  16.36+0.21"  16.24+0.28"  16.26+041"%  16.13+0.32"%  16.03+0.41"°
(%) 60 1555+025%  1526+0.38°®  14.90+026%  1519+0.18%°  14.98+019%  14.76:0.44%

PO, P1 and P2 are 0, 1 and 2% levels of whey permeate and LO and L1 are 0 and 1% lactulose, respectively.
Different small and capital letters indicate significant differences (p<0.05) in each row (treatments) and column
(days) for each cheese characteristics, respectively.
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FIG 1. Effect of addition of demineralized ultrafiltrated
whey powder (DUWP) and lactulose powder on moisture
content of synbiotic ultrafiltrated cheeses.
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whey powder (DUWP) and lactulose powder on water
soluble nitrogen to total nitrogen ratio (WSN/TN) of
synbiotic ultrafiltrated cheeses
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ABSTRACT
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Ultrafiltrated (UF)-white cheese is almost a new generation of white-
cheeses that is produced throughout ultrafiltration process. This cheese has
a soft and spreadable texture and is distributed in the market after a short
storage period. Lactulose is a prebiotic compound that in addition to its
positive effect on the growth of probiotic bacteria, its beneficial health
effects on human well-being is proved. In the current research, synbiotic
cheese samples were produced with the usage of demineralized
ultrafiltrated whey powder (DUWP) at 3 levels of 0, 1 and 2%, lactulose at
2 levels of 0 and 1%, and bifidobacterium bifidum as probiotic bacteria.
Experimental samples were analyzed and tested for physicochemical
analysis including pH, acidity, moisture, syneresis, fat, protein and soluble
nitrogen to total nitrogen ratio (TSN/TN) during 60 days of storage at 4 C.
Results revealed that addition of DUWP and lactulose, except for protein,
had significant effects on the other tested parameters. In addition, the time
of storage period had noticeable impact on all the examined
physicochemical properties (P<0.01). Based on the results of this study, it
was found that the best UF-white synbiotic cheese could be produced with
the usage of 1% of each DUWP and lactulose powders.
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