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Concentrate protein extraction from cricket powder by ultrasound technique
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Abstract

This research determined concentrated protein extraction from cricket powder Acheta
domesticus) with ultrasound technique for healthy extruded pasta product. The results showed that the
protein and lipid values were 58.30%w/w and 16.08% w/w, respectively. The optimum conditions for
protein extraction from this species of cricket powder were obtained by the response surface method with
Box-Behnken Design (RSM) was S/L of 6, temperature at 40°C, time for 30 min, at constant pH of 11.
Protein yield was 22.32% from these conditions. Protein content, yield and protein extraction rate was
69.50% w/w, 59.55% and 71.03, respectively. The production of pasta with the extruder from Med Fay 62
brown rice flour (20%) supplemented with 10% of frozen cricket powder protein had the highest liking
score (8.18). The cooking time is 12.30 min and had low solids loss (20.94%) but high yield (78.05%).
Cookies fortified with 10% cricket powder had the highest score (7.13).
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Table 1 Factor and level in experiment

Level
Factor -1 0 1
Extraction temperature (X;) 30 35 40
S/L ratio (Xy) 1:3 1:6 1:9
Extraction time (Xs) 10 15 30

3.msltlUshunanalalundndueiamnsienduinagunin

UwslusAudsmsaduduainde 1(0-20%) vanauduudeand udsinndeslsuasaneiugidiniie 62
(MFF) uagdadnen (SYF; 0-30%) udednidn (20%) wlauduenas (20%) Unuity (3%) 11 (5%) wagingie (1%)
TuenasesrauNUuidunauluuUssy Insinsaaendnginesuuuanss (Twin screw extruden) Tdniulau

sUnnau 13 (3 mm) snsinisdeudiunan 10 rpm dnsinistlouti (Stroke 20%, Frequency 85-90%) A1357

seUEANg 80 rpm qquﬁm%ma 1 - 6 wazAEWU 30, 80, 90, 120, 80, 70 way 70°C ANUASU

Uwdndusinnasdnnaeddsunsiasunadlusfuimsameanizivunzay (T 2) Mmaaeunudnue
VNN (Br31n1seda natianzanlunisdulvan uazad) audnvueiandl (A1NNTY YSuiuundass

Usunalndfiueanvun wazganuainsaluniaduaisitueyyadasslneds DPPH ) wazAmudnuaemalszam

Y

AualpglSeuiigunianntaadnianisen

NAN15IVLLAZIANTUINA

1.N156M 3P UNIRINIA

Wt 3minagA (Acheta domestica) warssanase (Gryllus bimaculatus) 11BUWAIEHB UL

wuuauseu (Tray dryer) guugil 80°C 1381 6 hr U1 mInazAazImMIANerlA1AMYY (Moisture

content) @AYIELIIAY 9.95%w/w kar 9.28%w/w AMUEIAU FIAIANTUVDIRMIANT 2 aneriug Tailadifu

10%w/w Usuanteiinanisideudslasndsvilvaiuisaiusnun3launu d@iusnanas (Yield) winfu 26.05%



WaY 25.90% ANUAIRU UNFIVSANNIUNITOULILIUANIULATDIUALALANYUINNILATHLNTITOU WUIN KIS AFLA

efidnvasilunmenvdiiaadeu dulwsavewnazidaanivliduivaneiuivetmin

N A @ (%

devndwiaiiunsdavuaudiundinssiautinmenmearaudimaniuansds Table 2 wu
auTRnIanEnMveIres anazRsiAANEdng (L) innnimssedanesi denududues (%) wazanudud
wides (b¥) fienlndiAsiurisansaneiiug duandimaunivotainiimlusiugdnealusiundminazhaiiiy
58.329% ganimadenianesd (57.47%) wasfidlusfugaiaaesaneiug (16.08-17.06%) aenndoafumsinuives
Rashmi (2019) wuin nesan3adiAnlusiunazlosiuwiniu 63.43% way 20.86% Audy Wuieafumsinuves
Udomsil et al. (2019) wuin eswinaznsilrlusiuuazlusiuminiu 71.7% uaz 10.40% drunsdsvaanessiilan
Tusfuuazlutuwiniu 60.70% waz 23.40% mudidu @aunsanewes Laroche et al. (2019) WU W95 a%3A
avhafienlusiuniity 53.0% daudu Ghea luifu Buq) wihty 35.100% AlusiuresdaEnasAdidogseming 55-
70% (Rumpold and Sculter, 2013) faunaannnisAnwdaueninlusiuduesdlsznoundnuesarsorms ity
v uarAUSnalusiuiunnsneiuilesaindidu (Order) wazaddd (Species) vosuuas swidasuduunas

TsAumaidaniviaulaluauian



Table 2 Physical and chemical properties of cricket powder

Physical properties Chemical properties
Color Moisture  Protein Fat Fiber Ash Carbohydrate
Species L* a* b* (%) (%) (%) (%) (%) (%)
Acheta 46.02+ 544+  17.33% 3.34+ 58.32+ 16.80 209+  3.39+ 18.03+
domestica 0.23 0.08 0.25 0.03 0.81 +0.15 0.15 0.81 1.72
Gryllus 32.16+ 524+  11.55+ 3.63+ 57.45+ 17.06 1.83+ 1.90+ 21.80+
bimaculatus 0.16 0.12 0.47 0.02 0.32 +0.18 0.18 0.70 0.38

2. d@nziwmnnzaulunsanalusiuanuevannlemalindansivnn
dlothnedwideazis @a 1) w1 20 ¢ afalusiulaeldansazaneslaieulansenlesidusvhazarefiany

Wudu 1.0 N §n51duv09 S/L 13 - 1:6 i 30-40°C uazlaa1tunisadna 10-30 min fR81A3899a0519190

¥
aa A

(120 W, 45 kHz) @1u150@519aun1931n 589U (Multiple regression model) #7835 WURINDUAUDILUU Box-

Behnken wasiauusgamgdl dndruvoudsioveunauazinailunsadalusiuanasioin
Tueuduiuslusuvesnsnituivauiifidi3s RM axldainauduiusuesaunis Regression 109

Aruduitussenisiuaidfionnaziuanisfimngaslasanuduiusvesaasionsuldnforasswiud sy

ms@nwdaula 3 fuUs seluarlisUsnilaiandivalnansanamslsdnassnnvunsadlaainauniseadl

%Protein = 21.97 + 0.484X, - 1.726X, - 0.1230Xs- 0.00775 X,% + 0.03964 X,%+ 0.002118
X2 + 0.00484 X,X5 - 0.00952 X,Xs

Weatwalauniesgd wuln msveassiaunsaasauuuiiassiuungan (Model fit) Wuaunismds
@04 ( Quadratic model) Tnguuuinaasiilada p-value < 0.0001 wagdanuinanuliaugvesdoya (Lack of fit)
naogailled1Ayneadia (p <0.05) neld A1 VIF agsendng 1- 5 (1<VIF<5 ) Bauansdn dauusilanuduiusuiy

nansdaneausula

'
a

AIUUANMEIANZENTDIN1TANALUTAUIINKIIMIARIEID Response optimization WU @n1iglunis

& A

anafminzaulaaren gaumgil 40°C, S/L Wiy 6 uagiainisana 30 wil lngaglviaafevewandnlusiu

ainaNIMIANGT AN 22.32 1AW 95% A9 Figure 1 HANIINIAN1ITNANANA8TT Response

U

Optimization



temperat Slratio time

Optimal 400 120 300
i ig ! ] -
EE o [400] [6.0] [20.0]

= 300 60 100
protein_
Masximum
y = 22.3245
d = 09918

Figure 1 The optimum conditions by response optimization
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Figure 2 Characteristics of dried pasta noodles supplemented with different levels of frozen cricket
powder protein by compare with commercial pasta

(a) commercial pasta : riceberry flour

(b) commercial pasta : wheat flour

(c) control pasta

(d) 3% MFF pasta

(e) 5% MFF pasta

(f) 10% MFF pasta

(¢) 15% MFF pasta
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Tu Table 3 wus Awals (Yield) USunaunanatu (Moisture content) uazUSuanidase (Water activity) YouduY
madrnutieinndeadaiioiaiunddusiuimiautuda vify 68.03-78.05%, 2.53-6.41% wag 0.41-0.73
gy Araldgsaniiviinavemslusiundaviaududs 10% dmsuranutulsiiu 10% wasuiinuhdass
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Table 3 Physicochemical properties of dried pasta supplemented with different levels of frozen cricket protein powder and commercial pasta

Moisture
Color Water Firmness Tensile
Example % Yield content Protein %
L* a* b* activity (N) strength (N)
(%)

Commercial (riceberry) - 30.22+¢1.28°  531x0.31°  10.62+2.07° 5.12+0.29°  0.28+0.01° - 3.42+0.39" 0.44+0.15°
Commercial (wheat rice) - 51.48+0.12° 12.62+0.41° 35.33+1.03% 2.71+0.06° 0.29+0.01¢ - 2.54+0.00° 0.66+0.03°
Control 69.83 19.41+0.16%  1.59+0.09° -1.72+0.08° 4.84+0.50° 0.54+0.05° - 10.64+0.52¢ 0.23+0.05°¢
MFF-Freeze Dry 3 % 69.92 22.85£0.87° 0.82+0.64° -091+1.77° 253x056° 0.41+0.01°  8.10+0.08°  11.44+1.16" 0.510.05°
MFF-Freeze Dry 5 % 70.64 19.04+1.07%  1.65£0.05° -1.28+0.21° 4.95+0.82°  0.53+0.03° 10.65+0.04°  12.50+1.83¢ 0.56+0.10¢
MFF-Freeze Dry 10 % 78.05 23.60+0.59° 1.09+0.03°  1.95+0.01° 4.45+038  0.55+0.01°  13.17+0.08°  13.14+052° 0.70+0.04°
MFF-Freeze Dry 15 % 68.03 23.64+2.29°  1.69+0.91¢ 6.16+2.64° 6.41+0.48° 0.53+0.01° 19.94+0.04° 15.20+2.12° 0.94+0.04°

Note: Values are mean + SD of triplicate samples (n=3)

Different superscript letters in the same column indicate significant difference (p<0.05)
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Table 4 Cooking properties of dried pasta supplemented with different levels of frozen cricket protein

powder and commercial pasta

Cooking Quality

Cooking water

Cooking time Cooking loss

Example absorption index
(min) (%)
(%)

Commercial (riceberry) 13.40+0.20° 51.53+0.37° 56.53+0.25°
Commercial (wheat rice) 18.30+0.20° 25.28+0.10¢ 55.13+0.06°
Control 22.40+0.20° 28.36+0.03° 69.77+0.09°
MFF-Freeze Dry 3 % 13.00+0.00° 30.89+0.02° 35.23+0.02°
MFF-Freeze Dry 5 % 13.00+0.00° 23.24+0.01¢ 32.24+0.01¢
MFF-Freeze Dry 10 % 12.30+0.00° 20.94+2.93' 29.97+2.08°
MFF-Freeze Dry 15 % 15.20+0.00¢ 23.84+1.57¢ 32.35+1.08°

Note: Values are mean + SD of triplicate samples (n=3)

Different superscript letters in the same column indicate significant difference (p<0.05)
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Table 5 Sensory properties of dried pasta upplemented with different levels of frozen cricket

powder protein and commercial pasta

Sensory test

Example
Color Odor Flavor Texture Overall liking

Commercial (riceberry) 8.00+0.83"  7.90+0.66°  7.93+0.58° 8.33+0.60° 8.40+0.49°
Commercial (wheat rice) 8.00£0.98° 7.96+0.96° 7.66+0.71"°  7.86+0.93 8.56+0.50°
Control 586+1.45° 550+1.57° 596+1.51°  7.96+0.96" 7.90+0.80°
MFF-Freeze Dry 3 % 6.36+0.80° 6.56+0.67° 6.16+0.91° 6.30+0.46° 6.10+0.66°
MFF-Freeze Dry 5 % 6.76+1.07° 7.13+0.77%® 6.46+0.81° 6.03+0.89° 6.43+0.81¢
MFF-Freeze Dry 10 % 8.12+0.49° 7.12+1.65®° 7.94x0.75  8.00+0.71° 8.18+0.64°
MFF-Freeze Dry 15 % 7.35:0.93°  6.53+1.33°  7.12+0.78"°  7.06+0.56" 6.82+0.53°

Note: Values are mean + SD of triplicate samples (n=3)

Different superscript letters in the same column indicate significant difference (p<0.05)
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