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1 -Demineralized whey powder
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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 Microbial characteristics of probiotic ultrafiltrated cheeses
during 60 days storage at 4 'C

Mean Square

Treatments df
LAB Probiotic bacteria

DUWP 2 0548 0675
Lactulose 1 0.984™" 1.2427"
Storage Time 2 07117 76137
DUWP x Lactulose 2 0.007"° 0.039"°
DUWP xStorage Time 4 0.069"" 0.035"°
Lactulose xStorage Time 2 0.169"" 0.144"
DUWP x Lactulose x Storage Time 4 0.003"° 0.014"°
error 36 0.208 1.272

NS, *, ** and *** respectively indicate: non-significance, and significance at p<0.05 and p<0.01, p<0.001 levels.
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Table 2. Microbial characteristics of synbiotic ultrafiltrated cheeses containing demineralized ultrafiltrated whey powder
(DUWP) and lactulose during 60 days storage at 4 'C

Bacterial Count  Storage Time *PoLg P,L, P,L, PoL; P,L; P,L;
(Log cfu/g) (Day) (Control)
1 8.3240.09%  838+0.09%  843+0.07%  8.37+0.08%  843+0.07%  847+0.07
LAB 30 8.78£0.15% 8974010 9244004  9.12+007°  9.32+0.01%  9.67+0.02*°
60 7.85+0.09%  8.03+0.09%  820+0.02%  8.17+0.09% = 8.40+0.04®  8.68+0.06%
Probiotic 1 8.07+0.23"  817+0.04™  830+0.14"*  819+0.07"*"  828+0.13"*  8.40+0.31?
bactér.; 30 7814023% 7954021  808+0.11°°  802+021"°  823+026™°  858+0.29™
! 60 6.65:0.24% 67940215  7.02+0.13%  6.95+0.16%¢  7.284000%  7.63+0.16%

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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Table 3. The results of analysis of variance (ANOVA) of the effect of demineralized ultrafiltrated
whey powder (DUWP) and lactulose powder on color characteristics of probiotic ultrafiltrated

cheeses during 60 days storage at 4 'C

Mean Square

Treatments df
L* a* b*

DUWP 2 8.553"" 0.0089" 0.722"8
Lactulose 1 0.900" 0.003" 0.081"
Storage Time 2 23.793" 0.728"™" 1.656"
DUWP x Lactulose 2 0.362" 0.022"° 0.001N
DUWP xStorage Time 4 0.185"° 0.117"% 0.004"°
Lactulose xStorage Time 2 0.111" 0.076"° 0.32"®
DUWP x Lactulose X Storage Time 4 0.073" 0.013" 0.002"°
error 36 0.850 0.053 0.437

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

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

Color Storage Time *Polg P.L, PsLg PoLy P, PoL,
Values (Day) (Control)
L 1 89.714037""  8940+054"  88.87+046"° 80.88+034" 8896065  88.30+0.28"
30 88.35:0.89°% 87.80+0.85"5% 87.03+0.84"%® 8839+:0.76% 87.34+1.13"®  86.42+0.94%
60 87.45+:098%  87.2041.29%  86.35+1.52%  87.41+0.82% 87.26+1.39"°  86.06+1.25%
1 267+013%  272£017% 2.73+039"  -3.03:0.10" -2.82+0.16™®  -2.76+0.25"
a* 30 239+011%°  250+041%  -253£036™  -241+025% 2484040  -2.46+0.22°
60 227:007%  -244+0107°  -260+008  -2.18+013% -2.33:0.16"  -2.62+0.09"

Y¥¢
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1 0.15+043%  931+048™ 061+037%  920+0.14™®  935:059  9.60+0.38"
b* 30 953+0.67%  9.68+0.83% 091+1.01"%  9.68+056™®  987+0.62%  10.10+0.77%
60 0.78+043™  089+048™  10.16+037%  9.85:0.14™  9.90+059  9.60+0.38™

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 total
acceptability of synbiotic ultrafiltrated cheeses
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ABSTRACT

ARTICLE INFO

During last decades, consumer awareness in importance of healthy intake has led
their tendency towards the potential health benefits of particular foods and
food ingredients. These conditions resulted in development of functional foods. In
the current research, the effect of different concentrations of demineralized
ultrafiltrated whey powder (DUWP) at levels of 0, 1 and 2% (W/V) and lactulose
at levels of 0 and 1% (W/V) on symbiotic ultrafiltrated cheese were evaluated as a
functional food. The color values, total acceptability and survival ability of
Bifidobacterium bifidium during 60 days of storage at 4 °C were studied. Results
showed that as the amount of lactulose and DUWP powders increased, the number
of probiotics enhanced meaningfully, while the number of probiotic bacteria
deceased with passing the storage time (p<0.001). However, the count of probiotic
bacteria in samples containing lactulose and 1 or 2% DUWP at the end of 60 days
of storage time were in the standard range of probiotic foods (>10" Log cfu/g).
The colorimetric results showed that as the amount of DUWP and the storage time
increased, the lightness (L*) decreased significantly (p<0.001); but addition of
both powders had no significant effect on a* and b* values. Based on the obtained
results, the synbiotic cheese containing 1% DUWP and 1% lactulose powder as
compare to control sample had a higher count of probiotic bacteria. Meanwhile,
no differences in color quality and total acceptability were found between these
two samples. Therefore, this synbiotic ultrafiltrated cheese was determined as the
best functional cheese sample.
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