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Table 1 chemical composition of undefatted, defatted and protein concentrate of fenugreek

Ash (%) Fat (%) Moisture (%) Protein (%)
Undefatted fenugreek 05 14, 17/2520/53a 8/03+0/35a 29/77+0/32¢
powder
def"‘“;g\%‘;‘r‘gr ek 6/5340/11b  5/06£0/27b 7/240/26b 45/0320/61b
protein concentrate 3/11+0/15c¢ 3/20+0/30c 6/2+0/25¢ 75/27+0/55a

Table 2 Independent variables and levels used for optimization

Variable
levels
Independent variables -a -1 0 +1 +0l
temperature 20 30 40 50 60
Time(min) 30 90 150 210 270
(/) Enzyme to Substrate Ratio 0/25 1 1/75 2/5 3/25

Vodsdr o3 anls sl sl s S e Se b
Cnss 9 QLA) Loy alises JA‘}; JJ\ ol ol el OLES
5 DPPH 551 JSGsly Slee <obB 5 Limspm & sl
il Jib s s b opal 0y SaSilsl o)

or 0 st sl dsdr sn el S5 bl 5 Jse S
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T Il Sl ol i 4 alies sk o
oalaal C.»l.i C}a.u di’j) )\ L;st ;L;-l oy d3 g DPPH
A <5L>u\ )\]B](J.: ja.wj.? o g_J:.:J:.? bl B }:5}).).:4& W
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Table 3 central composite design and response of variables dependent on independent variables

treatment A B C Y, Y,
1 150 40 0/25 32/1 0/5
2 210 30 1 27 0/55
3 90 50 1 33/3 0/5
4 150 40 1/75 39/4 0/77
5 150 40 1/75 39/2 0/74
6 30 40 1/75 34/75 0/56
7 210 50 2/5 34/35 0/62
8 90 50 2/5 37/35 0/66
9 90 30 1 33/8 0/52
10 210 30 2/5 34/3 0/6
11 150 20 1/75 32/7 0/35
12 210 50 1 39/55 0/68
13 150 40 1/75 39/6 0/78
14 150 40 3/25 34/9 0/66
15 270 40 1/75 31/15 0/60
16 150 60 1/75 35/25 0/45
17 90 30 2/5 34/65 0/6
18 150 40 1/75 39/1 0/75

A (time, min), B (temperature c), C (Enzyme to Substrate Ratio %), Y, (DPPH radical scavenging activity %),
Y, (Reducing power, Absorbance in 700nm)
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DPPH radical scavenging activity (%) =
-27/17 +0/048 A+ 2/15B+ 17/47 C+ 2/17 AB -

7/78AC - 0/15BC+ 4/42A%+0.024B%+ 2/59C*
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Table 4 Analysis of variance for DPPH radical scavenging activity of hydrolyzed fenugreek protein

Sum of squares DF P value Regresglon

coefficient
Model 261/27 9 0/0173 39/56
A-time 7/70 1 0/2654 -0/69
B-temperature 89/78 1 0/0044 2/37
C-E/S 9/92 1 0/2118 0/79
AB 13/52 1 0/1528 1/30
AC 0/98 1 0/6789 -0/35
BC 10/81 1 0/1946 -1/16
A? 49/13 1 0/0184 -1/59
B’ 117/34 1 0/0021 -2/46
C? 41/01 1 0/0268 -1/46
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Fig 1 Surface plot for DPPH radical scavenging
activity against time (min) and Temperature (°C)
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Fig 3 Surface plot for DPPH radical scavenging
activity against Temperature (°C) and Enzyme to
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Table 5 Analysis of variance for reducing power of hydrolyzed fenugreek protein

Sum of squares DF P Value Regresglon

coefficient
Model 0/22 9 <0/0001 0/77
A-time 3/6 1 0/0008 0/015
B-temperature 0/013 1 <0/0001 0/029
C-E/S 2/5 1 <0/0022 0/013
AB 0/011 1 <0/0001 0/037
AC 8/45 1 <0/0001 -0/033
BC 2/0 1 0/2243 5/0
A’ 0/043 1 <0/0001 -0/047
B’ 0/16 1 <0/0001 -0/092
Cc’ 0/072 1 <0/0001 -0/061
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Fig 6 Surface plot for reducing power against
temperature (°C) and Enzyme to Substrate Ratio
(%)
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50 (mg/ml) and vitamin C 50 (mg/ml).
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Fenugreek seed protein (Graceum Trigonella foenum) is a rich source of lysine and tryptophan. In this
study, the enzymatic hydrolysis of fenugreek seed protein with the pancreatin enzyme was performed
using the response surface methodology with independent variable including: temperature 20 - 60 ° C,
time 30-270 min, and enzyme to substrate ratio of 0.25-3/25%. Optimum conditions to achieve the
highest 1,1-diphenyl-2-picryl hydrazyl (DPPH) radical scavenging activity and reducing power were
obtained at 46/12 °C, and enzyme to substrate ratio of 1.84% and time of 175.96 min. Then, the
antioxidant properties of the optimum treatment were measured at different concentrations (10-50
mg/ml) and compared with antioxidant properties of non-hydrolyzed protein and vitamin C. The
highest DPPH radical scavenging activity (52.98%), and total antioxidant activity (absorbance 1.28 at
wavelength of 695 nm) were achieved at concentration (40 mg/ml), and the highest hydroxyl
radical scavenging activity (70.99%) and Fe®" chelating activity (72.63%) and Fe reducing power
(0.80 at wavelength of 700 nm) were achieved at concentration (50 mg/ml). According to the results,
the hydrolysis of fenugreek protein by the pancreatin enzyme had led to the production of peptides
with significant antioxidant activity that can compete with synthetic antioxidants. Also, these peptides
can be used in the pharmaceutical industry and the production of functional foods.

Keywords: Enzymatic Hydrolysis, Pancreatin, Bioactive peptides, Optimization, Fenugreek
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