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Development of Probiotic Whey Fermented Powder and Analysis of Its Storage Stability
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(1. School of Food Science and Engineering, Inner Mongolia Agricultural University , Hohhot 010018, Inner
Mongolia, China;2. Abaga Banner Murenlian Dairy Co., Ltd., Abaga Banner 026100, Inner Mongolia, China)
Abstract: Whey fermented powder possesses important application potential as a natural and green food preser-
vative. In this study, whey was used as the substrate to screen lactic acid bacterial strains suitable for whey fer-
mentation, optimize the fermentation process parameters, and characterize the storage stability of whey fer-
mented powder. The results indicated that the fermented whey produced by single - strain fermentation with
Pediococcus acidilactici NF5 presented the highest acidity with a pH value of 4.009+0.010 and the optimal sen-
sory quality. The microbial inoculant prepared by freeze-drying achieved a viable count of 8.466x10° CFU/mlL
with a high survival rate of 92.33% and excellent storage stability. Taking pH value, titratable acidity and sen-
sory scores as evaluation indices, single-factor and orthogonal experiments were conducted to determine the op-
timal fermentation conditions : inoculation size of 4%, fermentation temperature of 43.0 °C,and fermentation du-
ration of 60 h. Under the optimized conditions, the obtained whey fermented powder had a pH of 4.009+0.010,
lactose content of 5.34%, protein content of 3.38% , and protein hydrolysis degree of 13.13%, showing favorable

storage stability.
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Table 1 Factors and levels of orthogonal experiment

Y T hEme B EREEC C &R
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Table 2 Sensory evaluation criteria
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1:10 (g/mL) il il 2L % & B, 15 A 2L AR 43 B AN
SEFLGE R R A

6T FH PP S U 0 2 R K S, LR ERAE AN T

BT g FLIERS A 10 mL Z&487K , FH 0.1 mol/L £
NaOH 845 pH {2 8.1, 485 ) Hoh 43 i 15 mL
R (P ) o 1 min S5 B 0.1 mol/L B9 NaOH
W pH {H 2 8.1, i s A 8 5 3% % T 75
NaOH AR FL(Vo,mL) o B 1 g LI R BERy B 4E 0
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Fig.1 pH changes of whey fermented by different strains with

fermentation time
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Fig.3 pH value and titratable acidity of whey fermented by

different compound strains
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Fig.4 Sensory scores of whey fermented by different compound

strains
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Fig.5 Changes in viable cell count and survival rate of microbial

inoculant at different storage times
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Fig.6 Sensory scores of microbial inoculant at different storage

times
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Fig.7 Effects of inoculum size on pH and titratable acidity of

fermented whey
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Fig.8 Effect of fermentation temperature on pH and titratable

acidity of fermented whey
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Fig.9 Effects of fermentation time on pH and titratable acidity of

oo
D
=]

fermented whey
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Table 3 Orthogonal experimental results
N ass Lk pH &
A B C

1 1 1 3 4332
2 2 1 1 4.241
3 3 1 2 4.353
4 1 2 2 4.138
5 2 2 3 4.183
6 3 2 1 4.262
7 1 3 1 4.191
8 2 3 2 4.212
9 3 3 3 4.172
K, 12.661 12.926 12.694
K, 12.636 12.583 12.703
Ks 12.787 12.575 12.687
k, 4.220 4.309 4.231
k, 4.212 4.194 4.234
ks 4.262 4.192 4.229
R 0.050 0.117 0.005
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Table 4 Basic nutritional components, pH value and protein

hydrolysis degree of whey fermented powder

i/ %

FLbE HEHRE iy

pH fH H AR %

5.34+0.01 3.38+0.03 0 4.009+0.010 13.13+0.01
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Fig.10 Changes in lactose and protein contents of whey

fermented powder during 180 d of storage
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