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Effect of Cricket (Acheta Domesticus) Powder, Soy Protein
Isolate and Xanthan Gum on the Qualities of Rice Flour-

based Cookies

Pongpipat Sanom and Kamolwan Jangchud*

Department of product development, Faculty of Agro-Industry, Kasetsart University

50 Ngamwongwan Road, Ladyao, Chatuchak, Bangkok, 10900

Received 1 May 2020; Revised 13 June 2020; Accepted 23 July 2020

Abstract

Rice flour-based cookies are gluten-free products. Cricket powder and isolated soy protein
are alternative protein sources, which can provide desirable nutrition. Xanthan gum is one of the
hydrocolloids affecting the texture of cookies. This study investigated the effect of cricket powder
(CP), isolated soy protein (ISP) and xanthan gum on the physical, chemical and sensory qualities of
rice flour-based cookies. The substitution of rice flour with two protein sources, CP (25 and 35%)
and ISP (0, 25, and 35%) in the cookie formulations, which were evaluated for their qualities using a
2x3 factorial arrangement in a completely randomized design. The result showed that when CP
increased or ISP decreased, the diameter of the product significantly (p<0.05) increased but the
hardness of the product significantly (p<0.05) decreased. The effect of xanthan gum (0, 0.14, 0.28
and 0.42%) on the quality of products was also evaluated. It indicated that the increase in xanthan
gum content significantly (p<0.05) increased water activity, moisture content and hardness of
product while the liking score for hardness and overall liking significantly (p<0.05) decreased.
Therefore, the optimal formula of rice flour cookies was 25% CP and 35% ISP for rice flour

replacement without xanthan gum.

Keywords : Cookies; Rice Flour; Cricket Powder; Isolated Soy Protein; Xanthan Gum
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50:100 73 +1.1 73 +1.0° 6.9 +1.2 7.1 +09 6.8 £1.2° 7.2 £0.8°
vnewmn > Adsiiidsnysuansmatluuuueudisniu mnesdsdamuansiuegiaiduddymeada (p<0.05)
s gindglifinnuwanestuegnafided @t (0>0.05)
M3 3 dnwaeymenneInniwleIAN wEamwas lUsA LI WR 0sarnluseausiig 9
emIAng Wsfiy A el eI
(Bovaz)  Aawdoswrin Audnang (i)
v L* a*ns b* a
(30ea) (lwunIng)
25 0 53.50 + 0.49° 8.86 +0.21 29.23 + 0.33° 3.86 + 0.05 6.52 + 0.76°
25 5136 + 0.52% 8.93 £ 0.40 2797+091°  3.13+0.10° 8.02 + 0.59°
35 5291 + 1.18% 8.93 + 0.65 2791+ 130° 297 +0.06° 8.01 + 0.54°
35 0 49.90 + 0.63 9.10 £ 0.62 26.05 + 0.81° 4.26 +0.21° 4.95 + 0.58¢
25 50.27 + 0.76 9.25+043 2556 £0.17¢ 333 +0.06 587 + 0.54¢
35 4932 + 1.984 8.76 £ 0.21 24.98 + 0.70° 3.04 +0.13¢ 7.56 +0.78°

Ao

e *9 anadeniidnusuandrsiuluwuidaieniu nefiadanuuandsiuegialfedAgmeada (p<0.05)

o

A13199 4 ATLULANNYEUNEABAMEN YN 9 veAnnuTenLd

Tuszausing 9

v

JavSanawazlushunnanIana

Savidams Tushiu anwa ndu FENIN™ nAusa AMUMI™ AT
Goway)  dawideswdin Usng Tngsau Tngsu Tnesu
(Gowaz)
25 0 71+ 1.7° 78+ 1.1° 74+13 712+12 74+15 76+ 1.2
25 70+ 1.3 75+1.2% 70+14 76+10 73+ 17 78 £0.9°
35 6.7+ 1.4° 74+ 15 73+13 73+13 70+1.6 7.7+£08°
35 0 6.5 + 2.0°%¢ 74+ 12% 72+14 75+10 73+ 1.7 76+ 1.3
25 6.0+ 1.5 6.9 +13° 70+14 69+15 73+15 70+ 13°
35 6.1+ 1.3 70+12° 69+15 70+1.1 71+16 6.9 +1.2°
wanewe < Anedsiididnynndsiuluiundaienty mneddenuunndsiuegaiiteddymaaia (p<0.05)

™ pmdgifemnuusnasiueesiitudgymeeia (0>0.05
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3.4 navasuTULMLAuRRMA AT
g1
thansiildfuazuuuauveulagsiugsan
HAN1INAARITD 3.3 WANYIHATDIUIULNURNAD
AUAINANT NaN1IN1TIATIZRAILLYTUTIY
nuUSInaLguwuiuiansnasiedn L, a¥, b¥,
yundusuguinany, anuuds, a, wazgarudu
ogaidoddmeadd (p<0.05) Aniurnsgmsia
hna uarlidianuainsssduunatseglutag
48.21-51.44 @1 a* 8gluv4 9.92-11.90 uagan
b* oglutag 24.16-27.76 (3719 5) WloUTunw
weuunufuistudsmalidinnuudaiudu ue
YuIAduRuAUSnaIeanniiAIanaseeed
Fod Ay n19adf (p<0.05) (15197 6) N5t

q

YSunauwaunnuiuyinlianinisinngfanuunau
=

= 1

sadldusannieilinniuan JsdaalvidAiaiy

wiaunnYy wouwnutudulalnsreaassniinane

dofutavownni Tnevyflensendalulasiadisves
1elnsneaaoesarduiutindeiusslalasiau il
Araanuannsalunissuiuda (Water Holding
Capacity) vauilsludrunauiidunndu [22] was
gonnaRInuNSAnYINaTadlalnsAeaaRERRNYTn
fu laua ANe1Ade My euwnuiy Asuend
wiawaglaa wazlensendlnsiiauiiawaglaa se
A mand wudnisdiiulslaseaassdadluly
wdsdnvhanarudsandavinlviaiaiivanuisalunis

AATUUIVDILTUALTY wagnuIIANANLd by

aa [23]

=]

wnuduilvuiaduniugudnanaiesi

e

[

uaﬂmﬂﬁt,mut.muﬁ’ué’ﬁﬁwaﬁﬂﬁ@ﬂﬂwawuﬁ
U31NauAnuTu wazan a, qaéﬁu ("15797 6) B
donndaatunisinudainainudednauutlad
anlausAInngLa finuinArauTy wazen a,

VLU UL DML US U UNUAY [16]

A15197 5 A1dvesanikletnd iU auauwuiusi i

uauunuiy (Goway) g
[ a* b*
0 51.44 + 0.352 9.92 + 0.30° 27.76 = 0.37°
0.14 50.13 + 0.76° 12.23 + 0.22° 24.16 + 1.014
0.28 50.06 + 0.40° 11.90 + 0.892 25.26 + 0.49¢
0.42 51.07 + 0.54° 10.91 + 0.54° 27.08 + 0.66°

v @

nuewe > Anadendfmsnvswandsiulunuidsfeniu vunefdanuunndnivegdideddgnieedis (p<0.05)

M990 6 ArfuNNIIEANLaziadivesanAklat TSI MuBUL UL e Y

LYY durugudnans Anuuds ay AT
($owaz) (uRung) (fi7si) (Bouaz)

0 3.53 + 0.05° 5.95 + 0.469 0.31 + 0.019 2.13 + 0.04¢
0.14 3.34 + 0.04° 11.70 + 2.44¢ 0.42 + 0.00¢ 2.15 + 0.04¢
0.28 3.20 + 0.03° 18.83 + 2.36° 0.45 + 0.00° 3.47 + 0.02°
0.42 3.22 + 0.03¢ 2191 + 2572 0.51 + 0.00° 4.33 + 0.02°

Ao o

Ry

nuewe ¢ Adeniidnusuansiuluwwidadeiu vinefedanuuandsiuealfddgmeaia (p<0.05)
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HAN1TILATIENANUUUTUTINYDIAMAIN
maUszamdula wuuTunalsuwnuiuidnswa
AOAZUUUAIINTOUMIUANBUTUTING AIULTS
waraugeulnesined1aldediAgynieada
(p<0.05 TneUTuausuunuiudinaliAinz LUy
AINYOUANANYUEFINA1aAAT (ANT197 7)

WesnnUsuausunuiuiiingy vinlianad

De

I

yuradnas AUty eduiavosnnid
AutalazuIn iy Ssdsualinzuuunuteu
AuANLd LazAuYeulaeIILANal 910
nsAnwnuhimnaeurouanATiEinIin1zdatuA
fulodudaliyuuazuiuiAuly uansldand
AzuuUANTBUSUANLLT e sgnsTilallalduey
wnufndazuuuanniigamiiiu 7.2 Faidnuuds
Aalsioaiigawiniu 5.95 Tadu (115197 6) uaz
Wudwqm‘ﬂﬁ%’umLLuumwmaunﬂ@mﬁﬂwmgqq@

agluszauvauUiunan lneldsunzuuuaugeu

a1 [ '

¥

Tnssmindy 7.2 fefuialdgnsanidumuizay
Usznaudies widansdosas 25 TUsAudumidosann
Soway 35 lagldlduauunudy aziuladnlu
nsfnwilisudusodaueuunutilugnsaniuls
Frudiilusiudaviosasadudrunan esann

@

audRfuanuannsolunsduisvedusiud
AssafntuasaTIed UM faRuLaziile
dudavesnnildogrumuizay wasgnsildisad
Ysunalusiugs annisiasendiuialssiu
WU’jWﬂﬂﬁﬁﬁmaﬂﬂiaﬁaaas 26.14 Andu 7.84
n3u soand 30 n¥u videudameuilna deluani
g_jm'iﬁa’lmmﬂfmé'wmﬂmmmﬂé‘ﬁ’l “\Juunas
voslUsiu” iesnniiusinalusiueglutisiesas
10-19 ¥o9US U TUsAY (50 n¥u) 7iwuziald
uslaaraYudmsuaulne viseAadu 5-9.5 nfu sie

21 SUaMUIEUSLAA [24]

A13197 7 AzuuuAuYeUnideamnuMzae 9 vesrnawdetnudndivsinausuunuiunieiy

q

naulagsauns

nausalngsIN

uguuvuiy  Anwazdsing sAnTUns Anuuds ANUYRU
(ouaz) i Tnasu
0 7.3+1.2° 7.2+1.1 7.3+1.2 6.8+1.7 7.2+0.92 7.2+1.0°
0.14 5.5+1.8° 6.8+0.7 6.8+1.3 6.4+1.4 6.3+1.3° 6.4+1.1°
0.28 6.4+1.6° 6.8+0.9 7.0+1.0 6.9+1.0 6.3+1.2° 6.5+1.0°
0.42 6.3+1.7° 6.8+1.0 7.1+0.9 6.8+1.4 6.4+1.9° 6.5+1.5°

newmg < Anadenidsnyiuandsiuluwnauiiediu vaneddianuuandisiued1ailed1Ayn1eadia (p<0.05)

v o w

ns piadglddanuuansnsiueg1sliud 1Ay eaia (0>0.05)

4. a3l

NANNSANYINUINNNTAUUSUIUDINT MBI

TiAnnuudwesnnianas vuiadurugugnans

I oA 1

vaapnANANLYY Turaennisiuysunalusiud

v
=

= YN v < Ha 1 A
L‘Maaﬂﬁﬂ@lﬁﬂNai‘ﬂﬂqﬂﬁqﬂiLLSU\TGUENQﬂﬂﬂJﬂ']LWQJEU‘N

1Y)

T TV URIUANENAANAT UAUIUWNUIUTN

winadldaalivunduriuaudnansvesnniden

a

anad USUNALTY ANI8LMBSWEATIIN karan
2 a1 a X X v Y a A
ANULTeIANLTY Ineanianwdetnid i
AIMIANILALIUSAUNINADIFN AN AL FUWINAU
Souay 25 way 35 vadwiatndnudisu wagly
foaldurulnuny YIRAnA N tadusu1alusiu

1ndedevay 26.14 Fdadundndusinduwnas

vaslusiumadenliunguslan
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= =
5. naRnssuUsend
VBVBUNTYAM NIATVINAIUIHEN U AU
PRAMNITUNEAT UNINYIFBINEATAIENT NN

nsatuayunTIdeluasail
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