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ABSTRACT

Whey protein concentrate (WPC) is widely used to increase the nutritional and functional properties of food. In this study, the
physiochemical and functionality of WPC-30 hydrolysates were examined to evaluate the possibility of application in the food
industry. The WPC-30 was manufactured using ultrafiltration and spray-drying, and then hydrolyzed with proteolytic enzyme

including alcalase, flavourzyme, nuetrase and protamex. Enzymatic hydrolysis

had a significant influence on the physicochemical

properties as evident from the increased foaming capacity, solubility.

Alcalase caused highest protein hydrolysis (3.26%) and the bitterness. Foaming capacity was largest in WPC-30 hydrolysate
treated with flavourzyme. Protein solubility at various levels of pH was highest in protamex-treated WPC-30 hydrolysate.
However, the solubility of WPC-30 hydrolysates was significantly improved in alkaline condition than in acidic and neutral
conditions. The study revealed that spray dried enzyme modified WPC can be used in various functional food.
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Table 1. The change of pH in WPC-30 hydrolyzed with proteases
Enzyme Hydrolysis time (hrs)

0 1 2 3 4
Alcalase 6.64+0.06 * 6.32+0.09° 5.95+0.15°¢ 4.65+0.19¢ 4.35+0.07¢
Flavourzyme 6.64+0.06 * 6.38+0.07" 5.98+0.16°¢ 5.70+0.04¢ 5.45£0.07°¢
Neutrase 6.64+0.06 * 6.45+0.12" 6.10£0.09" 5.90+0.11% 5.65+0.13°¢
Proptamex 6.64+0.06 * 6.35+0.07° 6.01+0.11° 5.7240.05¢ 5.05+0.13°
Data are indicated as mean + S.E.M. of the results obtained from 3 independent experiments (p<0.05).
*® Means with the different letter in same column are significantly different by Duncan’s multiple range test (p<0.05).
Table 2. The change of TNBS in WPC-30 hydrolyzed with proteases
Enzyme Hydrolysis time (hrs)

0 1 2 3 4
Alcalase 0.03+0.002 ¢ 1.230.02¢ 1.35£0.01° 1.4840.01° 1.61+0.01°
Flavourzyme 0.03+0.002 ° 1.10+0.02¢ 1.25+0.02° 1.39+0.02" 1.51£0.02°
Neutrase 0.03+0.002 ¢ 1.060.02°¢ 1.19+0.03" 1.230.06" 1.40+0.04°
Proptamex 0.03+0.002 ¢ 1.14+0.02 1.30+0.01° 1.46+0.02° 1.55+0.02°

Data are indicated as mean + S.E.M. of the results obtained from 3 independent experiments (p<0.05).
" Means with the different letter in same column are significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 1. SDS-PAGE analysis of WPC-30 hydrolysates.
WPC-30 was hydrolyzed with protease for 1 or 4
hours at 45C and then loaded onto 14% (W/v)
polyacrylamide SDS-PAGE. The proteins were
visualized with Coomassie Blue R250. M indicates
molecular weight marker; W-30, spray dried WPC-
30; Alc, Alcalase; Fla, Flavourzyme; Neu, Neutrase;
Pro, Protamex.
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Table 3. The change of hydrolysis degree in WPC-30 hydrolyzed with proteases -
0
Enzyme Hydrolysis time (hrs)
1 2 3 4
Alcalase 2.40+0.02 ¢ 2.6440.05¢ 2.90+0.05" 3.16£0.03°
Flavourzyme 2.14+0.02 ¢ 2.4620.05¢ 2.66+0.03 ¢ 2.960.05°
Neutrase 2.06£0.02 ¢ 2.3240.04° 2.40+0.05" 2.74+0.05 "
Proptamex 2.22+0.13 ¢ 2.54+0.08 " 2.86+0.03" 3.06+0.04*
Data are indicated as mean + S.E.M. of the results obtained from 3 independent experiments (p<0.05).
¢ Means with the different letter in same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 4. Foaming capacity of WPC-30 hydrolysates

(%0)
Enzyme Hydrolysis time (hrs)

0 1 2 3 4

Alcalase 108.0+1.00 110.3+1.75°¢ 111.3+0.75" 112.6+0.90™ 113.6+1.18"
Flavourzyme 108.0+1.00 ° 132.5+4.63* 133.5+£3.02° 134.5+1.75% 135.3£1.00°
Neutrase 108.0+1.00° 113.0+4.36 ™ 113.243.02* 115.0+1.75° 118.0£1.00 "
Proptamex 108.0+1.00° 105.2+0.74 " 106.140.34™ 106.5+0.06™ 106.9+0.08 ™

Data are indicated as mean + S.E.M. of the results obtained from 3 independent experiments (p<0.05).
¢ Means with the different letter in same column are significantly different by Duncan’s multiple range test (»<0.05).
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Table 5. Solubility of WPC-30 hydrolysates

; Development of WPC-30 Hydrolysate from Cheese Whey

(%)
Enzyme pH
2 4 6 8 10
Alcalase 87.89+0.03 ° 88.51+1.75* 98.73+0.26" 98.59+0.26° 97.97£0.25°
Flavourzyme 92.04+0.30° 92.55+1.61° 95.80+0.58" 97.72+1.78" 97.94+0.27"
Neutrase 94.04+0.30 ° 93.25+1.61° 97.80+0.58" 96.72+1.78 97.94+0.27°
Proptamex 95.79+0.47 ¢ 95.77+0.01° 99.110.39% 98.74+0.71* 99.34+0.22"

Data are indicated as mean = S.E.M. of the results obtained from 3 independent experiments (p<0.05).
" Means with the different letter in same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 6. The sensory evaluation scores of bitteness of WPC-30 hydrolysates

Enzyme Hydrolysis time (hrs)

0 1 2 3 4
Alcalase 2.0£0.17¢ 2.9+0.20° 3.540.53" 4.2+0.20° 5.5+0.26"
Flavourzyme 2.0+0.17¢ 2.740.26¢ 3.840.26° 5.740.26" 7.4+0.26"
Neutrase 2.0+0.17¢ 2.5+0.10¢ 3.2+0.10° 4.2+0.10° 5.1+0.50*
Proptamex 2.0+0.17¢ 3.240.17°¢ 3.940.20° 4.5+0.26" 5.840.36"

Data are indicated as mean + S.E.M. of the results obtained from 3 independent experiments (p<0.05).
*® Means with the different letter in same column are significantly different by Duncan’s multiple range test (p<0.05).
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