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Table 1. Different levels of independent factors used for optimization of anti-oxidative activity of hydrolyzed

pumpkin seed protein

Range Independent factors
1) ol clale
1 1.5 3 ) el B
Enzyme concentration (%)
45 50 55 (LA ) oo slos
Hydrolysis temperature (°C)
5 15 7 (Celi) 5o Ol

Hydrolysis time (h)

lﬂbav.ifig;]al&g_ﬁjﬁ 4.3X3_5X2 (.Xl QTJJA\S
3 et ot Ol Bl e 55 O
k_a._n.?ﬁm e.,\.ZvA.s:\)\ d.,\,d Ls\f °"\“:'J'i"\*'7 JM.':' g_,.:Jﬁp

ol 0l slgiin Jde slzel KL a8 54 2 /YFYY

S Syl s B8 B s LY el calgss
DPPH Jsl, LSS lee Sis &y s sine
kgt

(V) bl

(ISl Slee clas =
1.17 X32-2764.52-175.98X,+42.57X,>-4.4 X,

‘9.)5 P AM}JJJJ._A R ﬁ“lu@b&;‘;;w ‘5‘.&)\.‘;,_3—\' J}J}

Table 2. Random treatments and resulting anti-oxidant activities of pumpkin seed protein hydrolysates

IS, (Saeslge cdlad s 0L BAEBERTIEE i
' _ () 5! hls s
(/) DPPH (ceslu) (IS Sl ax)3) o
Enzyme
DPPH radical scavenging ~ Hydrolysis time ~ Hydrolysis temperature  concentration (%) Treatments
activity (%) (h) (°O)
48.05 5 45 1 1
47.43 2 45 2 2
45.87 2 45 3 3
41.86 3.5 45 1.5 4
49.27 5 45 2 5
90.14 3.5 50 2 6
68.33 3.5 50 1.5 7
73.16 3.5 50 1.5 8
71.37 3.5 50 1.5 9
77.24 3.5 50 1.5 10
77 3.5 50 1.5 11
69.42 3.5 50 1.5 12
81.93 3.5 50 1 13
69.58 5 50 1.5 14
61.37 2 50 1.5 15
38.12 2 55 1 16
50.68 2 55 2 17
33.71 5 55 1 18
46.2 5 55 2 19
50.37 3.5 55 1.5 20
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Table 3. Chemical compositions of Pumpkin oil
cake.

(/) 2o BL) ‘,;JU
Percent (%) characteristic
48.57+ 3.51 Bran3]

(Protein)

8.93+0.58 s

(Fat)
6.24+ 0.52 sk

(Moisture)

S
7.11£0.17 S

(Ash)

s S5 A Sl e
Data were obtained from three replications.
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Figure 1. Changes in the anti-oxidant activities of pumpkin oil cake hydrolysates in response to change in enzyme
concentration and hydrolysis time
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Figure 2. Effect of enzyme concentration and hydrolysis temperature on DPPH radical scavenging activity of
pumpkin oil cake hydrolysates
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Figure 3. Changes in anti-oxidative activity of pumpkin oil cake hydrolysates in response to changes in
hydrolysis time and temperature
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Abstract

Background and objectives: Antioxidant activity is one of the most important properties of
bioactive peptides derived from enzymatic hydrolysis of proteins which makes them suitable to
be used as a natural antioxidative agent in foods. In the present research, the possibility of
bioactive peptide production with the maximum 2, 2-diphenyl-1-picrylhydrazyl (DPPH)
scavenging activity through the enzymatic hydrolysis of pumpkin (Cucurbita pepo) oil cake
protein by using Alcalase was investigated.

Materials and methods: Optimization of hydrolysis conditions was carried out using the
Response Surface Methodology (RSM) with the Central Composite Design plot. For this
purpose, enzyme concentration of 1-2%, temperature 45-55 °C and the hydrolysis time of 2-5 h
were evaluated as independent variables.

Results: The results showed that the optimum condition to achieve maximum DPPH radical
scavenging activity was: hydrolysis temperature 50.1 °C, hydrolysis time 3.53 h and the enzyme
concentration of 2% that resulted in antioxidant activity of 89.47%. Such activity was very close
to the value suggested by the software (88.08%). R* and adjusted R of the suggested model
were 0.9585 and 0.9211, respectively. Moreover the lack of fit was calculated as 0.2434
indicating the reliability and fitness of suggested model based on the considered response.

Conclusion: Based on the results, bioactive peptides from enzymatic hydrolysis of pumpkin
cake protein had suitable antioxidant activity and can be applied to develop functional foods.
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