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Effect of Moisture Content on Oil Extraction Efficiency and Chemical Quality of
Field Cricket (Gryllus bimaculatus) Oil Extracted by Screw Pressing
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Abstract

The objective of this research was to study the effect of moisture content on oil extraction efficiency
and chemical quality of field cricket (Gryllus bimaculatus) oil extracted by screw pressing. The field cricket samples
were dried in a tray dryer at 50+5°C and randomly selected at different times of 0, 3, 5, 7 and 9 h after drying to
analyze the moisture content. The dried field cricket samples of each experiment were subjected to oil extraction
by screw pressing at 100+5°C using a compression speed of 48 rpm. The percentage of oil yield (% oil yield) and
percentage of oil recovery (% oil recovery), indicating oil extraction efficiency, were determined. Chemical quality
of the field cricket oils including peroxide value and acid value were also analyzed. The results revealed that the
drying time had a statistically significant effect on the moisture content of the field crickets (p<0.05). The initial
moisture content of the field crickets (0 h) was 62-63% and decreased to 3-4% after drying for 9 h. From the field
cricket oil extraction, it was found that the moisture content of the field cricket samples had a statistically
significant effect on % oil yield and % oil recovery (p<0.05). The field cricket samples with lower moisture content
tended to give higher % oil yield and % oil recovery. Oil could not be extracted from the field cricket samples
with moisture content of 28% and above. The highest % oil yield and % oil recovery were obtained from oil
extraction of the field cricket samples being dried for 7 h. From the chemical quality analysis of the extracted oils,
it was found that the peroxide values of the field cricket oils from all treatments were not significantly different
(p>0.05) but their acid values increased significantly (p<0.05) proportional to drying time. However, peroxide
values and acid values of the field cricket oils from all treatments were still within the standards for edible fats

and oils (Tis no. 47-2561).

Keywords: Field cricket oil, Moisture content, Oil extraction, Screw pressing
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acid wag linoleic acid sauAULYINAY 3,288.02 Taansu
#o 100 n3u lneAnluSevay 39.11 lnefldnsidu n-3/n6
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& deo vy o % o g o Ao o da o g v
wanldadnurduiiutadendrdgynlinavale
Uszdnsnmlunisaiauiniiuuend wegslited Ay e
(p<0.05) Wawanniaududosnindesay 12 wuaili
Usvansnmlunisadnuiduligs wasduseansainlu
msafmiduanas Weanuduiegruiniuduiseay

17 FANadanAE9NUNISNARBIVDY Martinez et al. [6]

FavinrsanaunTusigdsnistudifuannudnieaiin

(walnut) wazdndanaus (almond) wuitAududy

UadudrAgyNiinasoUTuiunananuidu (% ol yield)

| Nu o w aa 4 A & <
DYNIUUYFIALYNINEN (p<0.05) Warinauduluwan

o

Fauaurandavas 9 war 10 Wudesay 11 USunaumands
WhiiuliAanasegnelitaddgy (p<0.05) 9In3o8ay 68-70
< v P v 5w I o !

Wusesar 61 Tuvasinisanainsiiainuanlisativm nuin

3 o Ao a & v Y
WAAIDUNNUUTUIUANMUBUTOBAL 5.50 @111508NA

o

ifuldvsuanandntasninudaieatimniusuiu

AUTY 7.75 wellawwdnleatniiainuiusesay 10

NuIUTUIUNARENanad (p<0.05) AINNANITNAADY

9 ! < P & g o Ao o a
pananaziiiulainanududumulsnidrfyneusunu

v
o w a '

Jrfudiadale lnednghunnazyiadUsunuainudun

q

v '
° v v a

wanzaulunisadnuifiudle3snistudauuuansi
uaneeiy dm3ulseans mwansadaingiu (ol extraction
efficiency) @1u150M3151 IR INASPUALVDINANER
dhatuitanals 06 oil yield) wazdesavvessiuiiarinld
arnthsTuianua (% oil recovery) laidn1snisadin
thifulafien 9% oil yield wag % oil recovery g4 WAnI1
Ensataisuiuiussansamitalunisataisiu T
% oil yield fuaildandsmansuiiadaldansedas
\WisuAvd3uinvesiiedsildlunisaiagusiy 100
d5uA1 % oil recovery funaldanusunadtui
afaldnnmegraiisuiuuimaiduiovuedieslu

v

fegnasuAuAaY 100 [7]

U

% '
v Ado ¢ A

NUITeHITngUsyasAiioAnwinavsusuw

q

v
a

ANTUVDIRIDLI9TINIANBAT (Gryllus bimaculatus)
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Table 1 Drying times of field crickets used in this study

Drying Drying
Treatment
temperature (°C) time (h)

1 50+5 0
2 50+5

3 50+5 5
a4 50+5 7
5 5045 9
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\ndesarintnsiuuuuang (Screw pressing fu X1. Uszine
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wiusnwliluguauds -20 esrnwadea Tuszninesenis

AATEAUAINIGAL

2.4. MsAszRUsERVEAINSER ATSTUS wide
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3 6121"’1
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% oil yield = x 100 (8)
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% oil recovery =
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lo 56.1 = dwiinlaanavestnunadeulensonlys
v = YSunsvesansaraneunnsgulnunaides
lansonludly
t = AUty (N) Yesensazangngguy
Inunadeslansonld

m = UIninNsIg1e (ASY)

enunaluguAade + dnudosuunnsgiu
Tunthefadnsulnunadeulansenlonsotnunse busuy
1 N34 (mg KOH/g oil)
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Random Design; CRD) ¥11n157na03 3 $1 tmasnnis
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#1835 Duncan’s New Multiple Range Test 9156 U
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Savisamassh sawansly Table 2 wudnesddsznaumandl
y93f108198 I naemiifiuinageiiqn Ae Tusiu
seeaurfe vty Fefiusurmdesay 55.83+0.96 uay
29.52+3.22 (uinutie) mudneu Tnelvnadenndasiu
NM3MAABIYBY Sihamala et al. [2] Fe¥in1sdudiogng
dandaneadiivilnaludiminnivduguniesig
aafUsznaumaail nuindmsanessiiusunalusi
loghs 181 waz aslulawmse windu Seway 53.4+0.04,
25.4+0.2, 3.8+0.2 uay 17.4+0.1 (minuie) muddiu
Yonaniansisaumsiessiesdusyneumanaiives
Sav3amesdi Tng Udomsil et al. [11] wuin3wdanasi
fiusunalusiu Totu i dele wazaslulawnse winiu
Souny 60.7+0.4, 23.4+0.1, 2.8+0.06, 10.0+0.3 Lhag
0.140.01 (Euinusa) Musdu LagaInn15IIBIUV
Amarender et al. [1] WU1193AUSENOUNILATIVD
3937 (Gryllidae) Usznaudae TUsiu lusfu 181 way
Aslulawmsn Seeay 63.43, 20.86, 4.65 LAY 7.56

udnuiie) suaneu

Table 2 Chemical composition of field crickets

Chemical composition % Dry weight

Carbohydrate 0.59+0.44
Ash 4.89+0.27
Crude fiber 9.17+0.45
Crude fat 29.52+3.22
Crude protein 55.83+0.96

Results are expressed as mean + standard deviation

(n=3).
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AuTusIduReunseuLedosay 6263 wazudinis
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upnsAsiuesiliedAgyn9ada (p>0.05) fuennduly
frogramsanessiiouu 9 $alus Feflmudueds
ogludaedenag 3-5 (Figure 1) Wadoadosu191n
nissvozaailumsou 7 92l arwiduvesiaegnadng
ﬁhmm?“uyuama (equilibrium moisture content) Fadu
Auduign snsntsviuiadugus diluomislsl
ansasvigaanunlaon [12] egnlsimuszesiianly
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ANUTUBUAUYEIFI8E19 YUINTUYDIRIDEN LAY
dnsnsretaneunislugeu Wudu nn1smeaeives
Trukhanova et al. [13] Tun1seunsianuauun (Tenebrio
molitor) fregevaneufiguugil 40 uay 60 asA1
wadoa wuiiieamad 40 Tszeziaan 40 dalue luns
aufegafiiinuiusudulutacdesas 58-63 143
Usinamnudutesninfesay 5 LLazLﬁaaUﬁqquﬁ 60
semngadea wuinldszeznany 19 $alus luniseu
Fregramusuunlfiivsuimmuiutesninfesas 5
L?jEJG:f’JQEJ'NM“LJEJUUﬂQﬂLm%ﬂmﬁ]ﬂﬂﬁa’m (blanching)
ADUVINITOULIAS TndnsIN199IWAS (drying rate) 2
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nszuruMsaINyilALdosiuiead (cell membrane) ¥o4
f0g19gnv1a1e Ineadiuseuluvinlilusduiingg
Wasuwladlaseains 1wy nsgeydeanimniesssud
(denaturation) wagn1lMiAndunsATe (interaction)

sewanlusaunuledu (lipids) Fevilidrufiveuin

70.00 -
60.00
50.00 -
40.00 -
30.00

20.00 -

Moisture content (%)

10.00

0.00 -

(polar side chains) anas unalminlusegrsaunsa
sewelideuazisiiu [13]
Figure 2 LAAYANWUZUDININIANDIATNAIHIU

nseulanutufiszeziiaInie o fu fe 0, 3, 5, 7 uag

9 alug

Drying times (h)

Figure 1 Moisture content of field crickets dried at different drying times

Values with different letters are significantly different (p<0.05).

Drying time O h Drying time 3 h Drying time 5 h

(62-63 % Moisture content) (28-29 % Moisture content) (13-14 % Moisture content)

Drying time 7 h
(4-5 % Moisture content)

Drying time 9 h

(3-4 % Moisture content)

Figure 2 Appearance and moisture content of field crickets dried at different drying times
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3.3, navesUSurauadnududeUszansan
nsafatsus wana e

Uszdnsamnisataintufisnsanldandidesas
venandntuitatale (% oil yield) uavAdovazves
Yrifuitaraldanmirsiuianun (9 oil recovery)

nuansvnasiiethiogsd wianoss aile
91NN150UTTEELIAAN 9 (0, 3, 5, 7 uag 9 Faluq)
uwinsfutndudieeiestuhifuiiguugd 100
peAgalTed nuIla % oil yield upnsneiueg1edl
tluddnymnaadi (p<0.05) (Figure 3) Inefogaiiouliiu
svezan 3 $alus llanunsatuihsiueanunld wad
arafiosnannlufieg1admiadaiiusunmaanu iy

' v =

Aeudnagediadenay 28-29 (Figure 1) Fanrududuiedy

a v

nddglunisadnuiueananningAuaaeisnistu [14],

]

v
Py

[15] 91NN1SATIVFOUANWULNINIINIA (VOILHRED) Nad
runsafatnty danansly Figure 4 WUIININIINSA
Mnfegildnatous winuy 3 Falus (adudevay
28-29) alslanunsaatnisiusenlétdnvaruansinaly

91nA2887190U 9 lAINUIANBAULVOININIINIAVDY

e

T I A 1 12 <, '
WY NANAUINUDDNLAIILUNILAL LT ULHU (flake)

v oy v
o A A

vaiidosanluszuinenstuiigu fegrsieminazgn
Funagdminuinden (@ny) Anuduluiesnaziinnis
swve warluvasifertuiniulufegeiazgniven
BLGHE ﬁwiﬁnm%m%mﬁ'mﬁagﬂﬁmﬂumutmzﬁuaaﬂm
lusEninenTsvyuvesany Lﬁaﬁaaﬁmﬁﬁmmfﬂgﬂ s
aunsaviliisane (compression) anas e1aluvinllaidl
usanafisswefigshlsithiusenandegeld venainil
Uinuanutugeilidiegisldsummdoulifisame
flagvillassairasadiviosinituunneen uievhls
TUsAuAnnIsAnaznou (coagulation) ﬁqlaiﬁﬂﬁﬂjwﬁugﬂ
Tuesnun [13], [16]

1NNI1TI1891UVBY Sayasoonthorn et al. [17]
NUNFUNTIMTOAN YLV UABMEDINNTEUIUNITTY
thifuseBn1studauuuanguesidniuegiu % oil
recovery fiosringnatainsusentulaiunnd ey
wlnanwazU9LABINEDI1917 (rice bran press cake)
wanansity Tnedlesdnignatniniueenlutiuugs

SnwzressdnNuvdossidnwuzluuiuuig 9 wis

v A

udslarnseu TurugAsingnanneenlulsuiutes

U

\wiiRes I NAmAeardidnuuyiy (soft) uaziluuan 9

uan9INEamuin % oil recovery Juagiuarmialy
AINYUYBIANT (screw press speed) Tnewuindeld
AMIEITEURINT aunsaatatsiulduinniinisly
AILSITOUTRIANTE ogdlsinulunuideiiedosadn
diuduedesuuadn Fdliausauumnuisiseues

angvarduld Fvoralutedenianiiinaneusz@nsnm

v
=

Tunsaimisulmsaneas

o a o

dlefiansandosazvenisiuiiataldainiiitu
Wavaa (% oil recovery) wuihegeiRunamLty
sazannsaduthifueanuldfluyiinuiigs Fega
Jmiamesileuuny 7 $alus FeivTinamtudesay
4.92 A % oil recovery q&ﬁ&jﬂ (p<0.05) iawfisuiy
Fegedu 4 Tnefawinfudosas 45.16+5.37 agnslsfiniy

v
Y 1A

WuIdheg 13 mEavesiifieuuiu 9 Falus FaluSuna
auiutosay 3.86 ansaduinuldtesnindaogns
Sasanasifiovuiu 7 $alue seidosanlusasd
¥nstushegns aisanasnfieuun 9 $alus Wanslud
Tusaznisduingdy Seihlildvsunaisueenuntes
wansaiforainiesnnilannzmstuisiuiigumad
(100 parLwaldod) LarANISITOURETU (48 SaUMD
W) fhegrasmaafiouuiu 9 Falus fusinaauiy
Hounirfregrefiovuiu 7 $3lus Fevilismednad
audeuiiuiusdnisinilurasiinudisoulunis
vyuvesangiiiu fedulussrianszuiunstuiiigs
wlilasadrsvesiaograianisiugd vinldueulyl
anus0eenanlasiadevessegeld dduseninedu
1}7ﬁumaiuaﬂ§wﬂmﬁaasJ'N??w%msLﬁé’mﬁaﬁmﬁyuﬂa
melunios Tnglutrusnvesnsdudnazdalaifivhiu
Twaeonun efimsdudauniduasinlilassadves
Fregradeaninuazuan tsfussauisaluasenun
W30u 9 fumsszmevonilufiedns swiewnannis
Suifaruseudililuvas Tuthsu [18] fuiuiedndia
MU aLRzTlanseataituoenunlés Tne
Snwaugthiuiaienosiitldannsdudawuvansiia
genlyumdas-thana fuansly Figure 5
UBNINHIINN1TARBIVET Matthaus et al.
[19] Tumsadasiuanvusuusasiuae (black soldier
fly) Ae38n1sludanuuang lneinseudiogravueu
wiasfuanenevaiminuden1seuuialaiusunn

ANTUSPEAY 8.7 INANTULSUAUSDEAY 66 LAy
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v '

hnsainuiungumgil 90 ssmwalliea wudmaanis foway 33.7 lay Matthaus [20] las1891ud1n15ain
anmdusieIn1sdudanuuany Sasdiinduiviesy diumedsnisiusauuuang Inemludniiuidunie
luninuuasiuatesesar 8-10 3nUsuduEudiy andeneluingfiusesas 10-15
g Oil yield (%) 7 Oil recovery (%)
60.00
a
50.00
o
40.00 | .
5 .
S 3000 -
C
2000 - o a
10.00 - c
0.00 _ s

Drying times (h)

Figure 3 Oil yield and oil recovery of oil extraction from field crickets dried at different drying times

Values with different letters (for each property) are significantly different (p<0.05).

Drying time 7 h Drying time 9 h

Figure 4 Field cricket residues (by-products) after oil extraction
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Drying time 5 h
(13-14 % Moisture content)

Drying time 7 h
(4-5 % Moisture content)

Drying time 9 h

(3-4 % Moisture content)

Figure 5 Appearance of oils extracted from field crickets dried at different drying times and

having different moisture contents

3.4. wavaaUFuImuANTuRBAUA TN IAS
vosthsiuSaviaanaei

Awoseanles uazAnsaveuiiy iudiivs
vannsiinuiseneen@indu (oxidation) Yoty il
Anneseanlyd LagAINIAdAIgILandIITNI5IAN
oondinduverisiuguduiedtu Fusvenldinthdudul
A mildd Taswlod s 2 fana1age wanedndgiy

donguain wasiluanunisusuvesnisiinnauity

P v
aov o a 1w

(rancidity) Tuthiiu @miuauideilanensdeninig 2

o '

AINETT AN UNUINTFIUNAATUNYAAINNTTUVD S

v v
° W

dnsuuazladudmsunisuilam (Wen.a7-2561) “dnsiu
wazludusssuend” Weunandliiduiinsyuiuniswsen
é’haEJNfiaumiaffmﬁﬂﬁuuazmzmumiﬂué’mLL‘uuaﬂg
wmunzd@mdunisafauituimiadieldlunisuilan
w3ald Tne 19n.47-2561 Mmualiin vrdudesden
wesoenlen wazdAnsalaliiy 15 Hadauyameseanled
pendaudethsiu 1 Alandy (meq peroxide/kg oil) kay
LAy 4 fadnsulnunadeylansenledsetigiu 1 n3y
(mg KOH/g oil) suansu [21]

¢ =

PINHANTIATIEVAUNTNNILATIVEILNTUIIWSA

q
v

nosrfiainle WudguIInNnnyAn1sNaae el
Anneseonlealiunnaisiuni1saia (p>0.05) lngd
Anesoanlunogluyae 0.45-0.61 meq peroxide/kg oil
(Table 3) uAnuINAINIATIANULANANRAUDENEITRENATY
N9edn (p<0.05) Tnesegnitus widafituansoeis
fiunseuluszozinaun 9 $alus Sensagsdian Ae

0.74 mg KOH/g oil (Table 3) aghslsimmunisrnmeseonled

10

LLa3ﬂ"]ﬂSWUaqﬁwﬁu%yw%‘ﬂwaqﬁﬂunﬂsqmmimaaaﬂ’aa&UJ'
Tuinasiuasgruresifusarlufudmiunisuslan
(wen. 47-2561) [21]
MnuantIMaspsfnaLandfifiuiituneuly
nawndouiogaimiamesiieniseuaufouilgamgl
50 parwATEa S20219AUIY 5, 7 waz 9 $alus Ao
nsafmindusudstuneulunisasathiuieisns du
dauvvangfigungil 100 ssrnwaioa Amisiseuly
nsann 48 seudewdl lilinavinliAmeseanlud uag
Ansaiuiasguesidusarlafudmiunisuilan

o
U o =

(UBn. 47-2561) AauIIE1U1501YNTLUIUAITAING?

Psuunszandldlunisadainduainuuaaielile
v Aa

UszAngamlunisaingean warldamunmuesinduia

WiHNzd@msun1susaa

4. uvagy
PNNSANINATBIUSUIIANLTURBUSE NS AW
nsainuniu wagAun LATivesiulwmsanesnn
av v o Y aa s W Py '
nldannisadadieisnistudauuuans lnelddangng
] o a1 P a a <
FWTAneIfiuNITeUNgMN il 50 sarwaidya
SEELLIAUNU 0, 3, 5, 7 kaY 9 Tlue wulilesreriian
Tuniseuinduvinlausunauaudulusliagianas
' N o o W aa d 2 v
28 10T d1AYN19aDA (p<0.05) IINAMUTULTUAY

Seway 62-63 WiAaAUTURAREUSTUNMSRY 34

T

a o

ndsanmseutdunan 9 4alus deiinavinlyi % oil yield
ey % oil recovery ﬁLLu’ﬂﬁuﬁQﬂ‘TJu Tag % oil yield

wag % oil recovery fiAggn Weldiveg193wmianeswi
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fdmuiutesas -5 WAZAINNANITIATIEVANAINN
wilvosihiuiwsanesiniatald wuirduneseenles
Lufiaauunnstsedeiided 1Ay neais (p>0.05) e
wWuIAInsAetus 3 anesminuuaneieiy
a9l ded 1A NI9adA (p<0.05) lauArnsaduualiy
Wt widlefinnseusogradinsanosmuiuiy wva
Annefoonleduazainsnveuiiuiminanynya
nsnaaosanglunasiuinsguvenifunarluiy
dwfunisuslan (uen. 47-2561) fatuuSunaanudud

WHNEaNFIMSTUNITENAUTUR IS ANBaR1n 1835 TUD R

wuuangnliszdnsninaggauazannimniaaiives

v
° o

ndiunfaisarvpuliegluiiesesas 4-5 (ssevniaily

A158U 7 F7139) F9E1U1508INTTUIUNITIUASAS YL
fege wavn1sainsiedsnistudauuvansiuussandld

Aumsaiauituanuuaou o e

5. AnAnssuusznd
mu‘i%’aﬁﬁ]uﬁawﬁwamu‘i%’aﬁlﬁ%’unuqﬂwu
ns3Tekazuianssuiienistuindounisitenas
uinnssuduasgia: Semin Uszddeutszanm 2564
NFUNUNTITEURIR (20.)
AuzfIdoveveUNTEAN 57.05.9918 NAUINYS
fivsnulasan1sive wazuwivedomaluladsvusna

Y

Fanumativayuesaislun13vinie

Table 3 Peroxide values and acid values of oils extracted from field crickets dried at different

drying times

Drying time Peroxide value Acid value
(h) (meq peroxide/kg oil) (mg KOH/g oil)
0 - -
3 - -
5 0.58+0.12™ 0.33+0.00°
7 0.49+0.03™ 0.45+0.20%
9 0.61+0.15™ 0.74+0.03°

Results are expressed as mean + standard deviation (n=3).

Values in a column followed by different superscript letters are significantly different (p<0.05).

Values in a column followed by the superscript ns are not significantly different (p>0.05).
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