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

hydrolysates
Levels
+1.68  +1 0 -1 -1.68 independent variables
2125 175 120 65 275 time (min)
5507 52 47/5 43 3993 Temperature®{)
10534 gp 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

hygfglrfssczz %) Time (min) Temperature¥)  Enzymatic activity '\tlruergtbrﬁé: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 a5 bes Ole el il el ge D
O S5 ol o ol o 03l OLES Y g 53 3l s
ot ok 4 Slae Blas sy G bl TS
3 A3 bl muly e Gl \ipé s Slaker Lo Je

s S Wyl 5 salgning Je
st a3 = SYAVN YA (Les) + 17204 0A (o 3T Jled) -

+/YAYA (Ole3) + Vo784V /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 Mean square Sums of squares df Source
<0/0001" 24/68 188/04 1692/34 9 Model
<0/0001" 85/02 647/77 647177 1 Time

024" 1/24 9/41 9/41 1 Temperature
<0/0001" 93/23 710/33 710/33 1 Enzyme
0/0006" 2417 188/16 188/16 1 Time*Time
0/0108 9/78 74/48 74/48 1 TemperaturTemperature
0/0028" 15/55 118/48 118/48 1 Enzymeenzyme
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 EnzyméTime
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

* and ** significant probability level of 5% and 1%ns: not significant

03 ek i Olpe gy 2 obed 5 Ol Jlixe S
sbos 53 Oley Jaal5al L el sl ssls OLES £ 5 Y sl K

Degree of
hydrolysss

@ Soap glabes 5o ehsa sl gax s Ol b
Sl Bl Oy S5 s 48 ramen s e 02538 g
Lol e 338 o sdosdes oo Sl a4 i Lo
Lol bS5 bdty o Sy (2enS oa 5l 4 0155

5 sl oedls Ly A0l L S S sl w

53 Sl b oalie gy 4 Y Jl s OSGes

3540 05 b sliml g slaal o e Gam s (Giluang

220 _ _ _
P / / S L as il ol plasl, s VST 5l law

|

Temperature |\
T

Sdesde ez Gall a4 e Ly Gl (cul Ol

IF] ol oy S

|
= juu;););j)%ﬁéq-);@l):ﬁé'\je6&&&1);
L oS ol jaseie das e Ol 1) eupl slacdle
i
=]

"o
I

a0 Ol ool gles S s L;N_JJ s 08l

420
0 e=g
o

7 T R RN LN T N T} [ NEPE WS
Time ST Jl s OblSes 5 bl b o et

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 protieigments 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, case surface methodology was used to optimize
hydrolysis conditions for preparing protein hydsdye from whey protein, using Alcalase 2.4L
enzyme. The investigated factors were temperatures and enzyme/substrate ratio which were
selected in the range 43-52°C, 65-175 min and 45\Q0Kg protein, respectively to achieve
maximum degree of hydrolysis. Experiments were giesi 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 degred&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, chariotdels (Quadratic type) was, 0.95. The values
indicated the high accuracy of the model to prettiietreaction conditions for different variables.
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