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Antioxidant and Biochemical Properties of Protein Hydrolysates
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The oil from sacha inchi is one type of oil which is very popular, especially among health-
conscious people. However, after the oil extraction process, 50% of meal (residue) from the initial
material remained, which is high in protein. This seems suitable to produce protein hydrolysate and
peptide which is beneficial in bioactivity. This research aimed to produce the protein hydrolysate and
peptide, which are good sources of antioxidants and have a biochemical effect to restrain the enzyme
causing chronic diseases while also adding the value to the sacha inchi meal. Enzymatic hydrolysate
was extracted from sacha inchi meal protein isolate by using flavourzyme. The sacha inchi protein
hydrolysate (SPH) was further fractionated into peptide sizes of 1, 3,5 and 10 kDa using membrane
ultrafiltration. The <1 kDa peptides exhibited significantly better (p<0.05) diphenyl-1 - picryhydradzyl
(DPPH) and hydroxyl radical scavenging activities when compared to peptide fractions of higher
molecular weights. The high activity of <1 kDa peptides in these antioxidant assay systems may be
related to the high levels of total hydrophobic and aromatic amino acids. In comparison to glutathione,
the SPH and its membrane fractions had higher ability to chelate metal ions. In addition, the <1 kDa

peptides had the greatest ACE-inhibition (Hypertension), DPP-IV inhibition (Type 2 Diabetes), a-amylase
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inhibition and a-glucosidase inhibition (Obesity) an ICs, value of 1.56,2.31,3.77 and 1.84 mg/ml,

respectively. Antioxidant activities and enzyme inhibition were determined by the molecular weight and

amino acid from peptide fractions.
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Table 1 Amino acid compositions (%) of SPI, SPH and fractionated peptides

Amino acid SPI SPH <1 kDa 1-3 kDa 3-5 kDa 5-10 kDa

Aspartic acid 7.61° 1004 (243F 396 (-3.65° 2.15(-5.46)" 5.14(-2.47° 538 (-2.23)
Threonine* 3.74°  353(-021)F 4.97(1.23° 250(-1.24) 3.33(-0.41)¢  2.76 (-0.98)°
Serine 3.40°  531(1.91)° 5692297 3.27(-0.13) 4.08(0.68)°  4.70 (1.30)
Glutamic acid 9.09 1076 (1.67°  9.92(0.83° 6.93(-2.16) 8.02 (-1.07)° 11.84 (2.75)°
Proline 2769 322(046)° 487 (2117  3.11(0.35° 279(0.03°  2.04 (-0.72)¢
Glycine 342 425(0.83)° 496 (1.54° 2.12(-1.30)° 2.61(-0.81)¢ 1.07 (-2.35)
Alanine 2150 3.09(0.94° 391 (176 2.72(0.57)°  3.24 (1.09)°  3.85(1.70)°
Cysteine 1.10°  1.16 (0.06)°  1.22(0.12° 1.13(0.03)°  1.21(0.11*  0.85 (-0.25)°
Valine* 3.06° 416 (1.10° 554 (2487 4.87(1.81)° 196 (-1.10°  1.56 (-1.50)
Methionine* 0.53°  1.01(0.48)° 1.72(1.19° 051 (-0.02° 0.67(0.14°  0.84 (0.31)
lsoleucine* 2100 316(1.06° 5.02(2927 255(0.45° 3.18(1.08°  3.83(1.73)F
Leucine* 3319 512(1.81)° 7.12(381° 4.46(1.15° 511(1.80)° 5.03(1.72P
Tyrosine 2500 3.43(0.93)° 5.19(2697 3.70(1.20° 4.46(1.96)  4.56 (2.06)°
Phenylalanine* 1.02f 1.35(0.33°  239(1.37° 1.81(0.79° 1.10(0.08°  2.22(1.20)°
Histidine* 1117 206(0.95¢ 357 (246 123(0.12° 1.51(0.04)¢  2.54 (1.43)
Lysine* 2200 357(1.37)° 454 (2.34)P 2540347  2.82(0.62)° 2.42(0.22)°
Arginine 492" 814(3.22° 501(0.09° 622(1.30° 577(0.85° 873 (3.81)
Tryptophan* 0.96°  1.55(2.44¢° 244 (1.48° 217 (1.21° 257 (1.61°  2.11(1.15)

*Essential amino acid, SPI (sacha inchi protein isolate) and SPH (sacha inchi protein hydrolysate); The information in parentheses

means the difference of datas when compared to SPI. For each row, data values that contain different alphabets are significantly

different at p<0.05.
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VWSgugunuanuiIdevsd Chirinos et al. (2020)
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Figure 1 Degree of hydrolysis of sacha inchi protein hydrolysate (SPH) after 240 min of reaction;

For each plot, bars with different alphabets have mean values that are significantly (p<0.05)

different.
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Isald uenanidlndareduaiuisagadunay
anunsadunuusalasueainlaieniniefisu
Aululneanaeid (Awosika and Aluko, 2019) 34

dawalviluulnaangdu (d1nd1 10 Alaanasdu) &
Usvansanluniseangnsiueyyadaszuinnin

dleSeuiisutuulnganssna (SPH uag SPI)

Table 2 Antioxidant and biochemical properties of SPI, SPH and fractionated peptides

Sample ECso (mg/ml) ICs59 (Mg/ml)
DPPH HSRA Fe?* ACE-inhibition  DPP-IV inhibition oa-amylase a-glucosidase
chelating

SPI 4.05% 0.87° 5.55 5.14° 11.83° 6.13° 4.11°
SPH 1.89° 0.56° 1.91¢ 3.75° 7.45° 5.64° 4.03°
<1kba 097" 0.39¢ 1.50° 1.56' 2.31f 3.77° 1.84f
1-3kDa  1.37° 0.44° 1.61¢ 1.80¢ 4.10° 3.82° 2.05¢
3-5kDa  1.58° 0.41° 1.54f 1.959 5.69¢ 4.05¢ 3.23¢
5-10 kDa 1.93° 0.50° 1.82¢ 3.16° 7.09¢ 5.18¢ 3.47°
Standard  0.31° 0.17¢ 3.45° 0.478 0.73 0.218 0.46°

SPI (sacha inchi protein isolate) and SPH (sacha inchi protein hydrolysate), Reference standard; antioxidant activity is glutathione

(GSH). ACE-inhibition is captopril. DPP-IV inhibition is tripeptide diprotin. A (Ile-Pro-Ile), a-amylase and a-glucosidase are acarbose.

For each column, data values that contain different alphabets are significantly different at p<0.05.
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