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Figure 1. chromatogram of sugar analysis by the HPLC method

7- Duncan

70



\i'i)ﬁ,@.f& Y 09> Ay AJLQ.':':

O|j_| &l.'\.b c‘w‘gf}\&d;u

)j—é?' (a.l&})j\é;- )J)eM}A})Mm;’Ji &;v.:ﬂﬂ

PH 5 el -2-5

03 e la st s 53 PH 5 anded Ol (1) dso

LL ool S Sleasynt bz 53 e 5, YA Uk

Table 1. pH and titratable acidity of samples during storage

Treatment | Storage time Hydrolyzed permeate/probiotic Hydrolyzed permeate/probiotic/prebiotic
1%t day 4.82 +£0.18994 4.84 +0.1998
n 7% day 4.72+£0.104 4.72+0.12°B
P 14 day 4.56 + 0.03% 4.69 + 0.23%
28 day 4.25+0.3284 4.50+0.15°%8
1% day 0.68 £ 1.199 0.78 £ 1.0998
o 7% day 0.85+0.28% 0.88 £ 0.08B
acidity (%) 14* day 1.05 = 0.15°A 0.97 £ 0.15"®
28 day 2.68 £ 0.10* 1.88 +£0.10%8

standard deviation. Different lowercase letters indicate significance in the column (p * Numbers are expressed as means

<(0.05). Different capital letters indicate significance in the row (p <0.05)
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Table 2. Total phenolic content and percentage of DPPH measured for 28 days at 4 © C

. Hydrolyzed Hydrolyzed
Treatment Storage time permeate/probiotic permeate/probiotic/prebiotic
TOTAL 1*" day (before A A
+ a + a
PHENOL fermentation) 17.5+0.05 19.5£0.05
(mg GAE/ 1* day (after B B
100 mL) fermentation) 16.5+0.05 25.04+0.16
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7% day 20.19 £ 0.75%C 25.96 + 038
14 day 23.63 + 1.30*P 26.56+18%
28 day 2520 +0.14%F 28.43 + 1.25%
st
lf day (before 0.02 + 0.24% 0.09 + 0.24%
ermentation)
st
fL nﬁzryltgt‘lfgf) 214+ 1.24%® 4.64 + 1,20
DPPH (%)
7% day 6.15 + 1.15%C 9.65 + 1.05%
14% day 8.02 & 1.45%P 1532 + 1.15%°
28" day 15.37 £ 0.25¢ 18.72 + 1.25%

Numbers are expressed as means * standard deviation. Different lowercase letters indicate significance in the column (p

<0.05). Different capital letters indicate significance in the row (p <0.05).
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Figure 2. Survival of probiotic bacteria in beverages during storage
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Table 3. Predominant sensory scores (1-5) * for taste, odour, and overall acceptability of sport drink
samples: HWP/Pro (Hydrolyzed Whey Permeate and Probiotic) and HWP/Pro/Pre (Hydrolyzed Whey
Permeate, Probiotic, and Prebiotic) for 28 days storage at 4 °C.

Day(s)
parameter Group
1 7 14 21 28
Taste HWP/Pro 5+£0.00°  4.10+0.23%¢ 4 +0.00%¢ 3.5+0.00% 3+£0.00°4
HWP/Pro/Pre 5 +0.00° 5 £ 0.00°° 4.70 +0.55%¢ 4.52 +0.85% 4.01 +0.08"A
HWP/Pro 540.00P 4.82+0.23P 4 +0.002¢ 3.6 +0.83% 3 +£0.00%
Odour
HWP/Pro/Pre 540.00¢ 4.80 +0.00°¢ 4.56+0.21°8 4.22 £0.24% 3.99 +0.82P4
HWP/Pro 5+0.00P 4.5 +0.00%° 4 +0.002¢ 3.54+0.16% 3.25+£0.232A
Overall
Acceptability
HWP/Pro/Pre 5+0.00¢ 5+ 0.00°¢ 4.77 +£0.16°8 4.50 +0.33%AB 4.20 £0.16°4

Data are means + SD. Means in a column shown with different lowercase letters are significantly different (p <0.05). Means
in a row shown with different uppercase letters are significantly different a row (p <0.05).
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An isotonic beverage based on whey permeate with higher levels of
electrolytes and carbohydrates is presented as an alternative hydration
source to conventional sports drinks. In this study, a functional
beverage was prepared from hydrolyzed whey permeate inoculated
with Lactobacillus plantarum and Lactobacillus casei at a
concentration of 1 x 108 CFU/ml. The lactose present in whey
permeate was hydrolyzed using the enzyme B-galactosidase. In this
context, the effects of added prebiotics (inulin and oligofructose) and
lactose hydrolysis on physicochemical and microbiological factors
during storage in refrigeration were examined. The resulting product
exhibited good viability for the starter culture, maintaining a
concentration of 1 x 108 CFU/ml after 4 weeks of refrigeration. The
addition of prebiotics significantly increased the phenolic content and
antioxidant properties of the beverage (p < 0.05). Oligofructose and
inulin improved the sensory attributes. The treatment containing both
probiotics and prebiotics showed the highest sensory scores
throughout the storage period (p < 0.05). Lactose hydrolysis, along
with improved acceptability of the sports beverage, may provide a
suitable option for individuals with lactose intolerance. Based on the
results obtained, this beverage can be a good alternative to sports
drinks and allergenic products containing lactose.
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