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ﬁ See all formats and pricing o The single frequency ultrasound mode is difficult to achieve an higher enzymolysis efficiency. The cost of protein enzymatic hydrolysis, using free enzyme is higher because the enzyme cannot be used repeatedly.
Therefore, the effects of triple-frequency ultrasound (TFU) treatment on the performance, Kinetics, and thermodynamics of immobilized Alcalase enzymolysis of corn gluten meal (CGM) were investigated in this research.
The results showed that degree of hydrolysis (DH), peptide concentration, ACE inhibitory activity, and relative enzyme activity were increased by 20.6 %, 34.4 %, 24.1 %, and 25.8 %, respectively, by TFU treatment at the
Access brought to you by optimum conditions compared to the control. Kinetics and thermodynamic analyses revealed that TFU treatment successfully decreased the apparent constant (Ky) by 27.0 % and increased the reaction rate constants (k)
. ) ) by 32.1-200% at 303.15-343.15 K. The energy of activation (E,), enthalpy of activation (4H), and entropy of activation {A5) were reduced by 17.1%, 15.2-15.3 %, and 24.1-31.8%, respectively. Inmobilized enzymolysis
Seoul National University assisted by TFU was proved to be an efficient method to increase the enzymolysis efficiency, enzyme activity, and antihypertensive activity of the peptides through performance and mechanism discussion.
Keywords: comn gluten meal; enzymatic hydrolysis; ultrasound; immobilized enzyme; kinetics
R > @ 1Introduction
Content & > Corn gluten meal (CGM), a by-product in maize starch plant, can be potentially used to prepare functional peptides through enzymatic hydrolysis method because it has a high protein content (67 =71 %) and well-balance of essential
amino acids [1]. Ma, et al. [2] proved that the Pentapeptide Q-L-L-P-F by enzymatic hydrolysis of CGM protein had a potent ability in facilitating alcohol metabolism. Yang, et al. [3] reported that ACE inhibitory peptides released by
Most Downloaded Articles > CGM enzymolysis had a good antihypertensive activity.
Submission of Manuscripts > In recent years, using ultrasound technology to improve the enzymolysis efficiency of proteins to prepare bicactive peptides has received much attention [4, 5]. Zhou, et al. [B] proved that for the enzymatic hydrolysis of CGM with a

single-frequency ultrasound (SFU) pretreatment, the apparent break-down rate constant (ka) was increased by 10.98 % compared with the control without ultrascund pretreatment. The mostly used ultrasound frequency at present
studies in protein ultrasound pretreatment is basically a single-frequency mode, which is difficult to achieve higher enzymolysis efficiency [6, 7, 8, 9]. Li, etal. [10] used a single-frequency ultrasound to pretreat rice protein first and
then enzymatic hydrolysis was performed by free protease. Compared with the enzymolysis without ultrasound (18.05 %), the DH was only increased by 14 % at time of 100 min under single-frequency ultrasound pretreatment.
E However, the advanced working mode of simultaneous triple-frequency ultrasound (TFU) is rarely used in enzymatic hydrolysis of proteins. TFU represents the simultaneous action of ultrasounds with different frequencies. Multiple
Issue (@ Journal/Yearbook ultrasonic waves are focused on a point in the treatment solution, resulting in a broader ultrasonic wave spectrum through the superposition effect of the wave. It is more suitable for the treatment of multi-target complex system and is
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Immobilized enzymolysis of corn gluten meal
under triple-frequency ultrasound
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Abstract:

The single frequency ultrasound mode is difficult to achieve an higher enzymolysis efficiency. The cost
of protein enzymatic hydrolysis, using free enzyme is higher because the enzyme cannot be used repeat-
edly. Therefore, the effects of triple-frequency ultrasound (TFU) treatment on the performance, kinetics,
and thermodynamics of immobilized Alcalase enzymolysis of corn gluten meal (CGM) were investigated
in this research. The results showed that degree of hydrolysis (DH), peptide concentration, ACE inhibitory
activity, and relative enzyme activity were increased by 20.6 %, 34.4 %, 24.1%, and 25.8 %, respectively, by
TFU treatment at the optimum conditions compared to the control. Kinetics and thermodynamic analyses
revealed that TFU treatment successfully decreased the apparent constant (Ky,) by 27.0 % and increased the
reaction rate constants (k) by 32.1-200 % at 303.15-343.15 K. The energy of activation (E,), enthalpy of activa-
tion (4H), and entropy of activation (45) were reduced by 17.1 %, 15.2-15.3 %, and 24.1-31.8 %, respectively.
Immobilized enzymolysis assisted by TFU was proved to be an efficient method to increase the enzymolysis
efficiency, enzyme activity, and antihypertensive activity of the peptides through performance and mecha-
nism discussion.

Keywords: corn gluten meal, enzymatic hydrolysis, ultrasound, immobilized enzyme, kinetics
DOI: 10.1515/ijfe-2017-0347
Received: October 23, 2017; Revised: May 11, 2018; Accepted: May 23, 2018

1 Introduction

Corn gluten meal (CGM), a by-product in maize starch plant, can be potentially used to prepare functional pep-
E tides through enzymatic hydrolysis method because it has a high protein content (67 -71 %) and well-balance
of essential amino acids [1]. Ma, etal. [2] proved that the Pentapeptide Q-L-L-P-F by enzymatic hydrolysis of
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