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Table 1 Independent variables and levels used to optimegee® of hydrolysis of whey protein

hydrolysates
Levels
+1.68 41 0 -1 -1.68 independent variables
2125 175 120 65 27/5 time (min)
5507 52 4715 43 3993 Temperature®f)
10534 90 675 45 2966 Enzymatic activity

(Anson unit/kg protein)

Table 2 Coded and real levels of independent variablesdatral composite design degree of
hydrolysis of whey protein hydrolysates

hygreg{;gg(i %) Time (min) Temperature ) Enzymatic activity I\tlrL:argtbn?(rar?tf

34/29 0 0 0 1 1
33/38 0 0 0 2 2
27/55 0 —1/6818 0 3 3
11.3 -1 -1 -1 4

30 0 0 0 5
25/42 +1 +1 -1 6
41/85 0 0 +1/6818 7

35 +1 -1 +1 8
33/89 0 0 0 9
12/79 0 0 —1/6818 10

11 -1 +1 -1 11
38/07 +1/6818 0 0 12
12/35 —1/6818 0 0 13
22/16 +1 ~1 ~1 14
37/51 +1 +1 +1 15
33/86 0 0 0 16

23 -1 -1 +1 17
30/45 0 +1/6818 0 18
23/99 -1 +1 +1 19

36 0 0 0 20

s g Bl cdl s bes Ole el il el ge D
Osmr S5l sl 0l 0ls OLES Y i )3 5550
oot sk 4 Slae Bl sy Gkl S
3 A3 bl mal e sl \z(ﬁ > Slaher dr J

s S a5 sslgds Je
aoder a5 = SN YA (o) +1/2 00 0A (o 3T Jled) -

+o/YAYA (Ob3) + V7847V /v 0TIVAY. = a/0 014884

2. Multiple regression coefficients
3. Least-squares technique
4. Quadratic polynomial model

Table 3 Chemical composition of whey
protein isolate (wet weight basis).

Composition o
(%) whey protein isolate
Protein 821+0.39
Moisture 13:033
content
Ash 2.6:-0.18
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Fig 1& 2 Effects of enzyme activity and hydrolysis
time on degree of hydrolysis in three dimensional

response surface plot.
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Table 4 Analysis of variance (ANOVA) of response surfacadpatic model for degree of hydrolysis

P F M ean sguare Sums of squares df Source
<0/0001" 24/68 188/04 1692/34 9 Model
<0/0001" 85/02 647/77 647177 1 Time

012924 1/24 9/41 9/41 1 Temperature
<0/0001" 93/23 710/33 710/33 1 Enzyme
0/0006" 24]7 188/16 188/16 1 Time*Time
0/0108 9/78 74/48 74/48 1 Temperatur&Temperature
0/0028" 15/55 118/48 118/48 1 Enzyméenzyme
0/5299° 0/42 3/23 3/23 1 Time *Temperature
0/9462° 0/004784 0/036 0/036 1 TemperaturéEnzyme
0/9761° 0/000945 0/0072 0/0072 1 EnzymeTime
7162 76/19 10 Residual
0/1316° 2/93 11/36 56/8 5 Lack of fit
3/88 19/39 5 Pure error
1768/53 19 Total

[ Downloaded from fsct.modares.ac.ir on 2024-05-21 ]

* and ** significant probability level of 5% and 1%ns: not significant
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Fig 3& 4 Effects of hydrolysis temperature and
time on degree of hydrolysis activity in three
dimensional response surface plot.
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Bioactive peptides are considered specific proigigments that are inactive within the sequence of
the parent protein. After they are released by ewatic hydrolysis, they may exert various
physiological functions. In the present study, cese surface methodology was used to optimize
hydrolysis conditions for preparing protein hyddye from whey protein, using Alcalase 2.4L
enzyme. The investigated factors were temperatimes and enzyme/substrate ratio which were
selected in the range 43-52°C, 65-175 min and 45\80Kg protein, respectively to achieve
maximum degree of hydrolysis. Experiments were giexi according to the central composite
design. Each of the studied variables had sigmifiedfect on degree of hydrolysis (p<0/05). The
optimum conditions to achieve the highest degreé&yafrolysis were temperature 49.02°C , time
174.28 min, and enzyme / substrate ratio 90AU/Kgein. Under these conditions, hydrolysis degree
was 41.57 %. Regression coefficient for, chariotdele (Quadratic type) was, 0.95. The values
indicated the high accuracy of the model to pretthietreaction conditions for different variables.

Keywor ds: Whey Protein, Optimization, Protein HydrolyséRSM, Enzyme Hydrolysis.
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