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This study aimed to enhance the functional and bioactive properties of house-cricket (Acheta
domesticus) proteins via enzymatic hydrolysis. Three enzymes, Alcalase, Flavourzyme, and Neutrase,
were evaluated and compared based on their antioxidant activity and their ability to inhibit
carbohydrate-metabolizing enzymes (DPP-IV, alpha-amylase, alpha-glucosidase). Hydrolysates produced
with Alcalase exhibited the highest degree of hydrolysis (DH=22.36%) and the greatest proportion of
low—molecular-weight peptides (<3 kDa), resulting in superior activities, i.e., lower ECs, values in antioxidant
assays and lower ICs, values against the target enzymes, relative to Flavourzyme- and Neutrase-derived
hydrolysates. These findings indicate a positive association between DH/low-MW peptide proportion
and the bioactivity of cricket protein hydrolysates under the present conditions. Collectively, the results

identified Alcalase as the most promising protease for upgrading the nutritional value and enhancing
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the biofunctional efficacy of cricket proteins, supporting their application as ingredients in functional

foods or nutraceutical formulations.
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Figure 2 Gel-filtration chromatograms showing the molecular-weight distribution of cricket protein

hydrolysates prepared using different proteolytic enzymes

n13eanquaRuayyaBasE

A ECsy bTumnsdiinaddfnyiildusediu
Fnoamlunmsinueyyadasy lngerfisnitaziiou
feuszansamlunsidneyyadaseiigenii wans
Aoy (Figure 3a-d) hansliiiuan Wsiulalag
lawamannioulesidanaa a1 ECy, sflanluyanis

nadau DPPH wayn1siulesoulany (p<0.05) Ued
feauanunsalunisuiardidnasounazAlaniu
losou Fez* Idpgaiiuseandan Jedonndoariu
seRuNseaanefigs uaznsiinUdlnduunmidn
Tughaiminluanaussua 400-3,000 Da 99nKa
nsiinsgsineunii Wulndaredumanddng

248



Journal of Agricultural Research and Extension 43(1): 242-253

HesFuiianansousardidnasoulda 1wy -OH, -SH
wag -NH, 31nnsAozillu Tyrosine, Tryptophan,
Histidine wag Cysteine dnaliinujAsenaielou
dudnmsouiuayya DPPH w3eduiudiumiaUsey
UINves Fe? liagreliuse@nininas (Czelej et al,,
2022) Tunsnauiu TUsiulalaslaianaintoulsd
Twsanansdnenmasaatunsidneyyalansenda
(-OH) wazrlun1snaaeau FRAP laaiia1 ECy, m‘l’wﬂlqm
(p<0.05) &9y fearruarnsalunisusana
Sidnmseuluszuuasavareunldfinineuluiasy
nalniimainieadostunmsiiuinduunniunas
fdlviy (>5 kDa) 71 é’mwaﬂ'ﬁfju”aéumﬂimazﬁiu Wy Histidine,
Lysine, Arginine e g Methionine (Suwanangul et al,
2021) @onPRBINUTIBNUYBY Sangsawad et al. (2022) N
ssymdlysonaunansiivssnousensnesiluid)

fgviaaueyyadaselannindulnameduluuiensd

DPPH Radical Scavenging Activity
5.00

(a)
4.00
3.00 4 b
c

2.00 4

1.00

d
0.00

Alcalase Flavourzyme Neutrase

ECgy (mg/ml)

Samlpes

Metal Chelating Activity
10.00

(c)

8.00 4 a
E
B 6.00 b
E
‘-é} c
o 4
= 4.00

2.00 4 d

0.00

STD_GSH Alcalase Flavourzyme Neutrase
Samlpes
Figure 3

dmsulusilelaslaanannieulasivianlles il
AasautRvedeulaUUfmanazidnlalufiva wui
A1 ECs, agluszauiiunardlunnyanisvaaeay wand
fannsdeslusudiliiadulndauadniazau
Ununansludadruauna viliAngnisuoyyadass
Tumanenalawfouu udlirudalufulasunis

[

Fattu gudiuouyadaszvedusivlalaslawanan
SovisaflanuduiusiBeuandussiunistos uasid
aufuhminluanawisvendulnd ndnife dedn
sedunsgesiiingu dndauvenddlndauinidn
Wt deandilunnsusandidnaseunariian
Tanelannan egrslsinu Tassadrediunsnezily
warn1siatsuedlveulUlnadedunuindAyse
nalnniseengrdluusazszuy Suduliadedidivue
AUTTOULAUBULALAYTINVOINA NN 9T LUTAY

lalaslaan (Suwanangul et al., 2021)

Hydroxyl Radical Scavenging Activity
8.00

a
(b)
b
6.00
E
=
E 4w
& c
o
=
2.00 4
d
0.00
STD_GSH Alcalase Flavourzyme Neutrase
Samlpes
Ferric Reducing Antioxidant Power (FRAP)
15.00
(d)
12.00 a
E
= 9.00 4
g b
= [
o 600
=
3.00 A
d
0.00

STD_GSH Alcalase Flavourzyme Neutrase

Samlpes

Antioxidant activities of cricket protein hydrolysates obtained from different proteolytic

enzymes compared with glutathione (STD_GSH); DPPH radical scavenging activity (a),

hydroxyl radical scavenging activity (b), metal ion chelating (c) and ferric reducing
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that are significantly different at p<0.05.
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Inhibitory effects of cricket protein hydrolysates (CPHs) prepared using different proteolytic

Enzymes; DPP-IV inhibition (a), alpha-amylase inhibition (b) and alpha-glucosidase

Inhibition (c) Bars with different letters (a—c) indicate significant differences (p<0.05).
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