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FIG 1. Effect of addition of demineralized ultrafiltrated whey powder (DUWP) and lactulose powder on hardness of
synbiotic ultrafiltrated cheeses
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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 texture characteristics of probiotic ultrafiltrated cheeses during 60 days storage at 4

Treatments df

Mean Square

Hardness  Adhesiveness  Cohesiveness  Speringiness ~ Gumminess  Chewability
DUWP 2 02427 0.003"® 0.0197 4.256™° 0.4187 125128
Lactulose 1 0.183™ 0.003"® 0.009™ 6.608"S 0.219™ 84.480™"
Storage Time 2 0.229™" 0.005"° 0.002"" 2.157"° 0.108™ 37.996""
DUWP x 2 0.000NS 0.000™ 0.000" 0.133"S 0.003"S 0.690"S
Lactulose N
DUWP 4 0.019M 0.000N 0.000N 0.055" 0.008 1.547NS
x Storage Time
Lactulose 2 0.003"8 0.000N 0.000N 0.059NS 0.002N 0.256™°
x Storage Time
DUWP 4 0.003"® 0.000M 0.000M 0.031N® 0.001N® 0.350™
X
Lactulose X
Storage Time
error 36 0.009 0.004 0.000 1.807 0.003 3.434

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

Table 2. Texture characteristics of synbiotic ultrafiltrated cheeses containing demineralized ultrafiltrated whey powder (DUWP) and

lactulose during 60 days storage at 4 'C

Characteristics Storage *Poly PiLo PsLo PoLy P,L; P,L;
Time
(Control)
(Day)
1 3.59+0.17% 3.45+0.11  341+006™  3.49+0.06"%®  3.39+0.05"°*  3.30+0.03%
Hardness 30 3.89+0.08%  3.67+0.07°% 3484003  3.72+022°% 3554017  3.41+0.03
(N) 60 354+0.15%  351+0.09°%®  34+003°  343+001°%™  332+0.06%®  3.26+0.04%
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1 0.25+0.05" 0.23+0.05"
Adhesiveness 30 0.224+0.077 0.21+0.07"%
(N.mm) 60 0.21+0.07 0.20+0.08"
1 0.36+0.02"%%  0.34+0.005"%°
Cohesiveness 30 0.38+0.01"%  0.35+0.003"°
60 0.35+0.018  0.33+0.013%
1 14.34+1.00%  14.00+1.07"
Speringiness 30 14714137 14.30+1.26™
(mm) 60 14.21£1.26"  13.77+1.90™
1 1.30+0.13% 1.16+0.045*
Gumminess 30 1.48+0.00"2 1.28+0.01°¢
(N) 60 1.24+0.04% 1.15+0.02%"
1 18.68+2.68"  16.22+1.52°®
Chewability 30 21.71+2.03"  18.24+1.46"
(N.mm) 60 17.69+1.98%  1579+1.98"

0.22+0.05™ 0.23+0.06" 0.22+0.05™ 0.20+0.05"2
0.20+0.08" 0.21+0.07" 0.20+0.06" 0.18+0.05"
0.19+0.08" 0.20+0.07"2 0.19+0.07"2 0.16+0.06"2
0.30+0.01"°  0.35+0.01"%*  0.31+0.00% 0.26+0.01"
0324002  036+0.01"*  033+001"  0.28+0.02*¢
0.31+0.01% 0.33+0.01°° 0.30+0.01% 0.27+0.00"
13.62+1.25"  13.81+0.92°%  1332+1.02"  12.59+1.26™
13.96+1.00"  14.11+129"  13.88+1.26™  13.27+1.04™
13.26+1.62"  13.66+1.35"  12.91+1.76™  12.30+1.94"
1.03+0.06™  1.22+0.06"*  1.07+0.01% 0.87+0.01%¢
1.114005%  134+4012%°  1.17+002"  0.95+0.07°°
1.04+0.02°°  1.14+0.04% 0.99+0.05%  0.88+0.03*
14.0141.94%  16.94+1.87°"  14.23+1.27°%°  11.01+1.16"°
15524087  18.94+3.05"®  16.29+1.65%  12.61+0.97*
13.81+1.93"  1551+1.42°%  1276+2.00%™  10.87+1.89°

* PO, P1 and P2 are 0, 1 and 2% 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 3. Effect of addition of demineralized ultrafiltrated whey powder (DUWP) and lactulose powder on gumminess of
synbiotic ultrafiltrated cheeses.
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Table 3. The results of analysis of variance (ANOVA) of the effect of demineralized ultrafiltrated whey powder
(DUWP) and lactulose powder on sensory characteristics of low-fat ultrafiltrated synbiotic cheeses during 60

days storage at 4 ‘C.
Mean Square
Treatments df
Odor Taste Color Texture
DUWP 2 07317 0.913™ 0764~ 0.450"
Lactulose 1 0.342" 03277 0.150" 0.135M
Storage Time (Day) 2 5.444" 5.283" 2426~ 8.813"
DUWP x Lactulose 2 0.019"° 0.051N 0.001NS 0.003N8
DUWP xStorage Time 4 0.002M° 0.005M° 0.008"° 0.001M°
Lactulose xStorage Time 2 0.006"° 0.002"° 0.033"° 0.004"°
DUWP x Lactulose X 4 0.001N® 0.006"° 0.000M 0.015M
Storage Time
error 36 0.009 0.018 0.023 0.044

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

VY



S g S0 3 e BL sl Sy b))l

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

Characteristics Sto_rage *PoLg P,L, P,L, PoL; P,L; P,L,
(Score) Time (Control)
(Day)

1 8.70+0.10™ 8.62+0.10"® 842+0.10" 8.65+0.13"™® 852+0.10"® 8.22+0.08"°

Odor 30 8.00+0.13%  7.93+0.15°%®  7.67+0.06% 7.88+0.10%° 7.75+0.09%  7.45+0.05™

60 7.7+0.05%  758+0.10°®  7.33+0.06% 7.57+0.08%  7.42+0.03%°  7.07+0.08%

1 858+0.13"* 850+0.10™  817+0.15"" 855+0.13"  850+0.20"*  8.17+0.12"°

Color 30 8.27+0.16% 815+0.18%  7.8240.16%° 8.13+0.13% 803+0.06%  7.68+0.28%

60 7924016  7.8£0.10°®  7.58+0.14%° 7.73+0.15%° 7.63+0.16"  7.40+0.09%

1 8.92+0.08" 8.87+0.06" 857+0.16"° 8.83+0.15"* 877+0.13"*" 8.33+0.25"°

Taste 30 8.85:0.05" 8.78+0.03" 863+0.12"° 8.78+0.03" 8.70+0.00"° 8.25+0.09"

60 8.00+£0.10%  7.940.10%  858+0.20%° 7.90+0.17% 7.77+0.12%%  7.3610.24%

1 8.77+0.15"  872+0.24"  855+023"® 872+0.10" 865+0.15"®  8.32+0.21"°

Texture 30 8.66+0.09" 855+0.09" 8.27+0.13" 850+0.18"* 848+0.10""  8.30+0.09"°

60 753+0.25%  7.4224024%  723+0.11%  7.44036%  7.33:0.39%*  7.10+0.28%

Po, P and P, are the levels of 0, 1 and 2% DUWP and L, and L, are the levels of 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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ABSTRACT

ARTICLE INFO

Nowadays, Functional food products as healthy diets have been considered
extensively among consumers. Moreover, the use of particular
microorganisms, for instance probiotic bacteria, offers probabilities to
progress novel foods with appropriate shelf life. In the current research, in
order to produce a functional ultrafiltrated (UF)-cheese, demineralized UF-whey
powder (DUWP) at the levels of 0, 1 and 2%, and lactulose powder at the levels
of 0 and 1% were used. Furthermore, bifidobacterium bifidum was used as
probiotic bacteria. The textural characteristics in terms of hardness, cohesiveness,
adhesiveness, springiness, gumminess and chewiness and sensorial propertis of
the symbiotic cheese samples including odor, color, texture and taste were
evaluated during 60 days of storage period at 4 "C. Results showed that addition of
DUWP and lactulose powders except for adhesiveness and springiness caused
significant decrease in all textural parameters (P<0.001). Besides, except for
adhesiveness and cohesiveness, the mean values of textural parameters usually
enhanced up to middle of the storage time and thereafter decreased up to end of
storage period (p<0.05). Sensory results revealed that although addition of both
DUWP and lactulose powders resulted in lower sensory scores, no significant
differences were found between control (without DUWP and lactulose) and
sample containing 1% of each both mentioned powders (P>0.05). Therefore,
based on the obtained results, sample having 1% of DUWP and 1% of lactulose
determined as the best symbiotic UF-cheese sample. Since the potential
contribution of this product in community health promotion and reduction of
diseases risk, the production and consumption of this functional cheese is
proposed.
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