Culinary Science & Hospitality Research 23(4), 163-174; 2017

Information available at the Culinary Society of Korea (http://www.culinary.re.kr/) Er

Culinary Science & Hospitality Research

Journal & Article Management System: https://cshr.jams.or.kr/

K wvazann

bros¥eS hitp://dx.doi.org/10.20878/cshr.2017.23.4.016

o
TR oleh AT ] 28] g0 BAEH
o] E ! - Ay w2 . He

A5 ek X2|QAIANE} - 22 =0 el SEIQAIKRE|BHY - 3A5|HET X2 - MH|A AN}

Quality Characteristics of Two-spotted Cricket (Gryllus bimaculatus)
Brown Stock by High Pressure Cooking

Dong-gue Lee' - Ki-bbeum Kim? - Soo-keun Choi®’

"Dept. of Food Service Management, Kyunghee University
2Dept. of Culinary Arts and Hotel Service, Far East University
SDept. of Culinary & Service Management. Kyunghee University

KEYWORDS ABSTRACT

Two-spotted cricket, This study aimed to make stock for purpose of reducing visual image, and the stock was used with
Gryllus bimaculatus, two-spotted cricket as general food material of edible insects. According to the results, color value was
Cricket, Stock, darkest and brownest with increased boiling time, salinity and °Brix increased significantly (p<0.001).
Brown stock, With increased boiling time, pH and moisture content was the lowest. In the total content of free amino
Quality characteristics. acids was highest in 45 min with boiling time. The quantitative descriptive analysis of two-spotted

cricket stock was evaluated, which was the strongest with increased boiling time, and acceptance test
was best results in TCS45. Therefore, it was possible to produce stock with excellent sensuality which
was used by high-pressure method for 45 in making a two-spotted cricket stock. It was judged that
making insects food can reduce visual aversion as stock. So, the possibility of food ingredient was
identified so that two-spotted cricket led to the increase of domestic interests.
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ntEo] Folste] AlRe] AlZdl| ARSI ‘:1r.

o o

2.2, A
2.2, A0/ SY 24

A

A A Fepn] o] R 5% 7] (Moisture Analys-
zer, MB-45, Ohaus, Switzland)& ©|&3}e] =385 1, 2o
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A2 98] E4)7]1(HMF-3300H, Hanil, Korea)oll 4] 13 &<t
A 5 Skl om, AHE B W] gk Lk
93.95, a%t -1.67, bdk 1.90°]AT}.
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Table 1. Formulas of two-spotted cricket stock

Ingredients (g)

Sample
CON TCS15 TCS30 TCS45 TCS60

Chicken bone 1,500 - - _ _

Two-spotted cricket - 100 100 100 100
Onion 500 500 500 500 500
Celery 250 250 250 250 250
Carrot 250 250 250 250 250
Garlic 5 5 5 5 5
Tomato 200 200 200 200 200

Tomato paste 100 100 100 100 100
White wine 50 50 50 50 50
Parsley stem 3 3 3 3 3
Bay leaf 1 1 1 1 1
Pepper corn 1 1 1 1 1
Water 5,000 5,000 5,000 5,000 5,000
Yield 5,000

CON: Chicken stock by high-pressure method (45 min)

TCS15: Two-spotted cricket stock by high-pressure method (15 min).
TCS30: Two-spotted cricket stock by high-pressure method (30 min).
TCSA4.5: Two-spotted cricket stock by high-pressure method (45 min).
TCS60: Two-spotted cricket stock by high-pressure method (60 min).

2.3. Olatefy HAL

2.3.1. Mz =X

MEAFIGH 2 A Z3 S59 MEE= Cell culture dish
(35% 10 mm)°l] Eo} color meter(JC-801, Color Techno Cor-
poration, Japan)E AF-8-3l] L(H %), a(F A %), b(3H %)<
zkztol kg 33] RHE SHelar, Haako 2 YERQIT o]
u AMEE EF WS LIS 93.89, adkS -1.63, bk 1.87

oAt

23.2. pH &3

AT §2] pHE 42205 C)llA 1083 A
3t S5 pH meter(Orion pH meter, Model 420A, USA)S
o]-&3tq 33] kst SA5kela, ST = BAUe

= Yepic

233 =22 &4

AT ] 9] RS 577 (Moisture Ana-
lyzer, MB-45, Ohaus, Switzland)Z ©]-&3lo] =4 3}% om,
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Japan)E AHESIAA L, 7HEA P E L UAE TR
(PAL-3, ATAGO, Japan)2 AHg-3to] 33] HHE S35t o
TS 7otk S0l ARE S vl A=9] 2l (H-Series,
HINOTEK, China)@} ]2l €)(T-5000-C, 1mL, Axygen, USA)<-
o]-g3std 1 mLE FHste] SH e A&t
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AT = A2 559 fre] obr] At S Go-
del, Graser, Foldi, Pfaender, & Furst(1984)2] *'H & Za13he]
Stk AT S5 S/RTE vkete] &3
TH(1:10, w/v), 2,000 rpmel| 4] 20331 4] #-2](Combi-514R;
Hanil Science Industrial, Incheon, Korea)d}$3t}. o] & &
< F3te] 02 pm2| PTFE filter2 o373 A& ¥4 A|82
ol stk FHE FA4 Alg ¥ ofn| 4l EFEE borate
buffer2} Fluorenylmethyloxycarbonyl chloride(FMOC), o-phthal-
dialdehyde/2-mercaptopropionic acid(OPA)$} &3+3F H el HPLC
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A& td oz AT AARTRS 2.5 349 44
Ateloll Xegstglom, 7tz Al s 2 3218 GEE A
St S 4ol 1 EFYT 938 &xFol 10
g¥ Zol &= 24 7|(VF-50IN, BioFree, Korea)ol| 4] 35+2°C
o] =& FAIXA oA AlFstATt A5 HI} Al

241, WFH QAREN
ApER e R AET F5o) BA BAEAGIE Lee

(2014), Jung(2016), Hwang(2016), Kim(2016)2] A5 a1

Table 2. Operating condition of HPLC for free amino
acids analysis of two-spotted cricket stock with various
boiling time

I
nstrument Condition
parameter
Model Ultimate 3000 (Thermo dionex, USA)
1. UV detector: 338 nm
Detector 2. FL detector
Excitation: 340 nm, Emission: 450 nm (OPA)
Excitation: 266 nm, Emission: 305 nm (FMOC)
Column VDSpher 100 C 18-E
(4.6x150 mm, 5 pm, VDS optilab, Germany)
. A: 20 mM sodium phosphate monobasic (pH 7.8)
Mobile ..
hase B: Water/acetonitrile/methanol
p (10:45:45, vIv)
Time (min) %B
0 0
24.0 57
Gradient 245 100
condition
26.0 100
26.5 0
30.0 0
Flow rate 1.5 mL/min
Iniecti
njection 0.5 4L
volume
Column: 40T
Temperature .
Sample: 20C
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A Fe 79 7l E HAbe ZEAF I 50
W Udo 2 AAsIa Y. B 7FeE-2 9] H(appearance), W
Al (flavor), B(taste), 7] (after taste), B] 2 (texture), 1 ¥FA]
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33 2.

TR 3.59%, =N 61.80%, =AW 21.07%, =
31 4.17%019 o, HslEe] e 9.38%0 At T8
ol FA A Fol 8.5~ 14.4%), SF(15.2~34.7%), ©]
F(10.4~47.7%)°) Blste] @A ghako] wi-$- =oka, 7]&
o] 2g-3Z20l HAFEH)(12.9%), "I571(14.3%), Fl(12.2%),
70 A 2 2](50.32%) 2t vl ekl & W= A ko] =9k

BN
N

2R EEF gk A 5] (5.5%), ME71(3.3%), o
(7%)°l B3l =okan, ehpshE ke 24 A 2] 2](9.32%) <
v =3t 8-S YERIth(Kim, Choi, Kim, Hwang & Yun,
2014; Korea Food and Drug Administration, 2011; Yoo, Hwan,
Koo & Yun, 2013).

A A FE ] LEH(HE)S 498, agh(F A=) -1.25, b
FHEAE)S 138101912, pHE 6.720] T}

upeba] 2 Aol AREE AT s el A E
2N EA o] go] Thed Ao r AAEH, AFLN 2 AHS
Al gt A, el o] Fas AH7 ks

e
FUANELR Aol 15T Ao Badh

(¢

S

¢

3.2, M

CRHEEEEE R ES T RS R ER P

Table 3. Proximate composition, Hunter's color values
and pH values of two-spotted cricket

Proximate composition Color values pH
Moisture 3.59+0.23 L 4.9840.05
Crude protein  61.8040.89
Crude fat 21.07+0.55 a  -1.2540.06  6.72+0.02
Crude ash 4.17+0.60
Carbohydrate”  9.38+0.92 b 13812006
" Carbohydrate : 100 - (moisturetcrude proteintcrude fat+crude
ash).

Values are Mean=£S.D.

AN

7 A= Table 49F 2t}

AT 2] Lake 32wl CONol 38.27
2 Adtol vaf Egkon, A= TCS15(36.01) >
TCS30(35.61), TCS45(35.61) > TCS60(34.93) 0.8 7+ A&
Zroll 24 (p<0.001)91 *Fo]E E T} Choi(2001)9} Choi
(2013), Lee(2015)2] A-ellA 7t A gte] Aol e wha} L
gho] Grolx] §47) o] TR = A9E BYow, B Ay
AN FA] APATFe} miRI7IA| 2 7 A3l STk w
g} Lgte] Yol = A7E Btk ole 1y7HE Alztel
S7tErE 7Hd 1R R &E ] BoAle A o
gF2 ol Lgko] wroba] f9] Mo] o] =R = Zlojgta
AteE.

Alge] ANEE el & agtd =S5 e & bak
< AT S BlE) § S5 @A ek agke
TCS157} 3.68°] 213, TCS30°] 3.35, TCS457} 2.81, TCS60°]
2.65, CON°| -121 %2 Z} Al& 7ol 213 (p<0.001)Q!1 =]
2 Hglom, bghS TCS60°] 16.16, TCS45°] 15.09, TCS30
14.83, TCS15 14.61, CON 13.11 <2 & 7z} A| & Fto] 94
(»<0.001)%1 zto] & H T} o]k 2= Kim(2016)] 2
H] =] FAEA], Lee(2015)9] Aojm] S5=2] FAEA 9
AT} FAMSE AEgS BHATh EHoA AaE rHdstd
Aol EAshs 38 B HRg frl4tke] felEe] &
& 2 I (chlorophyll) 24 427} 524 o] ¥ 2 9] ® (pheophytin) 2
2 AgE ey 2 Aol ueirtE Alzke] dojHe uhe}
Ago] AHEHE A de] o]e} B2 Aol A Aretn
Ay 2} E T (Chae, 2007). HE3F S2] A|x Alof] g LB
o] FYFHA LB Maillard WHS-oll oJaf BAE 24
Edo] 71dAzte S7tE &&3F0] Frtste] S5 93
<= "z Ayt AtsET

—
i

oX,

4

Table 4. Hunter’s color value of two-spotted cricket stock with various boiling time

CON TCS15 TCS30 TCS45 TCS60 F-value
L 38.27+0.05" 36.01+0.05° 35.6140.05° 35.61£0.05° 34.93+0.17° 369.90"
a -1.21+0.18° 3.68+0.39° 3.3540.13° 2.81+0.29° 2.65+0.39° 134.82"
b 13.11£0.19* 14.6120.28° 14.83+0.24™ 15.09+0.08" 16.16+0.06" 97.85™

Legends for the sample are in the Table 1.
MeanS.D. ™" p<0.001.

a4 Means in a row by various superscripts are significantly various at 5% significance level by Duncan's multiple range test.
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Table 5. pH of two-spotted cricket stock with various boiling time

CON TCS15 TCS30 TCS45 TCS60 F-value
pH 5.98+0.02° 5.34+0.02° 5.36+0.01° 5.28+0.01¢ 527+0.01Y  1,969.95™
Moisture (%) 95.71+0.23" 97.63+0.48" 97.61+0.06° 97.49+0.17° 97.18+0.04° 31.09™
Salinity (%) 0.43+0.01° 0.22+0.01¢ 0.26+0.01° 0.27+0.01° 0.31+0.01° 611.70™
°Brix 3.43+0.06" 1.9340.06° 2.50+0.00° 3.47+0.06" 3.500.10° 382.08™

Legends for the sample are in the Table 1.
MeantS.D. ™ p<0.001

24 Means in a row by various superscripts are significantly various at 5% significance level by Duncan's multiple range test.

5.34, TCS457} 5.28, TCS60°] 5.27°]1AT}. 7FEAIZte] 714
71 TCS602] pH7} 7} wokth. o]2]gk A= Choi(2013)<]
HER S 8=, Lee(2014)2] WIEAA |57 Lee(2015)2] o]
W S, Kim(2016)2] 2|52 Aol A 7k ARl &

7hetel| whet 5 4 pH7} Soldd Apdntel 2 A
2 Uehgon, 549 Ax Al LA AT =EE
& FZEd0] AHstE]= A 71Q1e Aieta Alsd
(Choi, 2001). T+ A 5o] G x| HAol|A t‘“ﬁd TI’7]
# =/ 5ol oA Az FH S, &

ol M S Fohtel S| pHE BFE A 01

Hth(Lee et al., 1987).

4—‘?‘*@%}8 TCS15(97.63), TCS30(97.49), TCS45(97.49), TCS60
(97.18) > CON(95.71) =22 2z} A & Zho]l 214 (p<0.001)
il iFOlé B3 E} S5 vHlwskl S v A5

oA O EE SRS BAsta Y AR e
_O_Ur, = S5 Azl AHEEAY FARL o] T2
How OJBH Uehd 292 AlR g a1 tEFENA S
o]g-3te] &5 A|ZF Choi(2013)9] HRA| S0l F3H
Aol A= 97.18~97.79%, Lee(2014)2] B S50
3 AFo A= 95.87~96.68%, Lee(2015)2] Aoim] <o
73k Aol = 95.78~97.28%, Kim(2016)2] ZHH] <=
Tl A1 €] fr%@%kz 97.10~98.47%= ¥ AT AT} FA
g TS Bon, 7FEAIte] dojRlo] mhet 9t
Fol 7 io}~ Azje} e S HA

A FE] 549 dEE TCSIS7F 0.22%% 7HE Wk
31, TCS30°] 0.26%, TCS457} 0.27%, TCS60°] 0.31%, CON
o] 043%= Ao Hlg] tzwte] A=t %o, 7t
A& ZHllE 92 (p<0.001)Q] 2ol 7F AT A& ol A

A=+ Lee(2015), Kim(2016)8] ATl Al 1d7kd A7k
| Zojflel e} Arr) ot Has o] & A9}
Ax| sl 23S Bk

AEATEH R A2 ZASSFe] e ¥R
TCS60(3.50%) > TCS45(3.47%) > CON(3.43%) > TCS30(2.50%)
> TCS15(1.93%) 2.2 7+ Al & 7t §-2] 2} (p<0.001)2] =}

SO R Y

S

_EL

o I

o

ol7} AAQTk 7H8A nP R FESF vhE S, 4
=9 A S Belom, ol2e A= Kang(2006),
Lee(2015), Kim(2016)°] A2 3o} 22 7o =
5= AlRte] ZojRld wet o B2 /M4 dEY &&

o] TAsI7] wEolgta Atk

3.4. }a| OtO|=tt

%

Foll 9 8FS v| X thaL 849 tH(Cho, 2002).
2] ofni=at S A I}= Table
f ﬂ O}ul.‘ték 210] EAEANCH, F opr| it #4
A3 272 CON©J 2,319.67 mg/LE 71 =& S |
A ARl A EA T Sl = TCS457} 1,403.80,
TCS30°] 1,386.46, TCS157} 1,328.57, TCS60°] 688.91% &
= A}g ol F2] A (p<0.001)21 Ztel7} Atk olei gt 2
1d7 7 dz2ae] S5 A2 o AM-E FAR
o] B2 Aoz soe Atetn AztEn, A
Lee(2015), Kim(2016)°] 479} fAbe Atz 71
o 2 ofulsetto] o o] HAr). 0%
g TCS600| A 2] ofm| =it ghako] wlopxl Aoz W
of, 458 o)A} 7ld sl AL & G397} itk Park¥} Lee

(1995)9] A9} LdAste= 235 HAith
G opuieihe QIA[ A Tl o] RS 918 RE=A]
g o skA T, Ao T ofnfieite 2 HE] A A got
HEA] 2 Fo 2 Aok dh= o]k et (Chae,
2007). 7FEAIRES 2 g A FEm] Sdae 2
(valine), Edl| 2 (threonine), F4!(leucine), ©]4~F2](isoleu-
cine), ME] 2d(methionine), 2]l (lysine), #|'€ &2l (pheny-
lalanine), E % & H(tryptophan) 82| B4~ o}n| =4z} fof
2 3] 87] xlol Al F a3k 8] 2~E| Htistidine) 2 o}=27|d
(arginine) 2F7HA] & 10%°] AEFHALE AT UM 7+
QAI7te] Z7hgtol wet B of)ette] o] HolAti}

o.”;d/‘*i
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d, o)&FALE A9 et o] 60 nIE

3 = Zlom ehga ¥, viE e, ol
FAle TS7H dsiel A Gl wtobA 7] AlAetsic
ER §2) obvliate ghol Sdol webd 18 A as-

partic acid, glutamic acid), @ %t7|(threonine, serine, glutamine,
proline, glycine, alanine, lysine), <=53t7|(asparagine, valine, me-
thionine, isoleucine, leucine, phenylalanine, histidine, arginine),
3}3}eHE-3} H| 523k dl(cystine, cysteine, methionine) .2 -5
&CH(Han, 2010). ¥ AFolA e AE8E He obweih &

g W obreit, 28k e ofrliesgto] BT HEH

P
o
)
ol
X
ol
i
12
i
o
o
i
=
=]
2
r ¢}

Ao A= CON@408.02 ¢L/L) > TCS45(303.97 #L/L) >
TCS30(300.37 ¢L/L) > TCS15(272.33 #L/L) > TCS60(136.81
pUL) o2 BEAE AT

olglet A#E Fafl AT E o] &t A K5
g Azelod® B4 obnlwdt g4 9 A% 5o 54

T 55 A2 £ S Ao dAeE

Table 6. Free amino acids contents of two-spotted cricket stock with various boiling time (¢ LIL)
CON TCS15 TCS30 TCS45 TCS60 F-value
Arginine 160.3142.07°  156.28+4.65°  168.81£3.01°  173.95+2.51° 79.68+0.76° 538.15™
Histidine 60.41+1.22 46.4410.43¢ 50.81+0.34° 52.44+0.62° 21.16+0.23° 1,495.99™
Isoleucine 48.7620.68" 14.57+0.48% 15.09+0.24° 14.22+0.28° 7.25+0.10¢ 4,803.09™
Leucine 76.51£1.06" 23.88+0.85 24.32+0.42° 23.7240.56" 11.21£0.31° 4,022.13"
Essential Lysine 113.15+8.76" 48.20+3.53° 55.6143.38" 48.45+3.04° 23.49+0.06° 151.12™
amino Methionine 25.2740.83" 5.71+0.28" 5.37+0.56" 4.55+0.68° 2.83+0.38¢ 770.64™
acid Phenylalanine 54.330.77° 27.15+0.92° 27.55+0.07° 27.38+0.28" 13.55+0.08° 2,167.01"
Threonine 90.16+1.48" 27.67+£0.49° 27.30+1.10° 28.08+0.58" 13.05+0.20° 3,413.58™
Tryptophan 40.36+0.15° 20.55+1.05° 20.36+0.66° 24.95+0.40° 12.75+0.64° 741.10™
Valine 67.83+0.00° 28.53+0.35° 29.51+1.30° 26.6140.40° 14.84+0.87° 2,204.26™
Sub total 737.09+£09° 398.97+10.37°  424.73+6.88°  42435£7.19°  199.81+3.03¢ 1,230.14™
Alanine 180.47+2.80° 67.14+0.90° 70.2442.09° 64.63+0.68° 36.08+0.35¢ 3,430.22™
Asparagine 131.81+1.38° 145.87£1.54*  137.98+4.56°  139.54+1.46 64.72+0.63¢ 610.027"
Aspartic acid ~ 186.92+2.73° 123.32+0.95° 125.36+1.88"  127.88+0.82° 61.30£0.41¢ 2,330.57"
GABA 64.90£0.11° 73.20+£1.79° 67.72+1.53° 72.94+0.43" 32.97+0.63¢ 690.55™"
Glutamic acid ~ 408.0243.15%  272.33+7.19°  300.3743.59"  303.97+4.44°  136.81%1.29° 1,480.76™
es?:;;al Glutamine 3.25+0.09 14.1440.44° 7.8740.44° 31.42+1.80° 0.92+0.06° 617.03™
a@no Glycine 83.28+0.61° 31.80+0.50° 29.55+0.57° 29.1740.10° 16.43+0.07° 10,574.93™
wid Proline 122.14+1.12° 81.76£0.68°  108.46+3.18" 98.60+1.50° 79.53+1.40° 302.53™
Serine 109.59+1.36° 37.39+0.70° 37.76+1.21° 35.0440.49° 19.37+0.22¢ 4,589.28"
Taurine 231.36+49.56"  53.82+1.17° 49.10+1.01° 49.69+0.50° 28.14+0.33° 42.90™
Tyrosine 60.84+0.01° 28.83+0.45° 27.31+1.26° 26.58+0.12° 12.83+0.41¢ 2,388.97"
Sub total 1,582.58+60.66°  929.60+13.04°  961.73£14.94°  979.45+7.69°  489.10+2.87° 549.49™
Total 2,319.67£76.01* 1,328.57+23.41° 1,386.46+21.81% 1,403.80£14.88°  688.91£5.90" 719.20™

Legends for the sample are in the Table 1.

MeanS.D. ™" p<0.001.

"¢ Means in a row by various superscripts are significantly various at 5% significance level by Duncan's multiple range test.
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Table 7. Quantitative descriptive analysis profile of two-spotted cricket stock with various boiling time

CON TCS15 TCS30 TCS45 TCS60 F-value
Darkness 3.30+2.11¢ 7.68+2.51% 7.39+2.91° 9.59+2.44®  10.37£2.41° 15777
Turbidity 2.95+1.86° 6.73+2.58° 8.64+2.26" 9.53+2.04° 9.562.66" 17.56™
Appea- Glossiness 9.3943.19 6.77+2.80 6.88+2.06 7.3242.91 8.21+2.43 1.96™
rance Browness 4.25+2.20° 7.84+2 36" 9.63+2.20° 8.662.53" 9.512.90° 9.66™"
Degree of precipitate  2.67+0.96" 10.29+2.02° 10.03+1.88° 9.24+1.70° 8.81+2.70° 31.90"
Thickness 5.20+3.12 7.20£3.66 8.27+3.32 8.08+2.21 8.28+2.60 225"
Onion soup flavor 3.47+1.10° 5.774£2.69° 7.2942.32% 7.9742.32° 7.5542.72% 767"
Celery odor 5.04+3.46 5.87+3.47 5.7742.74 5.83+2.91 6.27+2.89 0.25"
Flavor Sweet odor 7.24+2.98° 6.79+2.30° 9.52+1.99 10.18+1.96 10.4342.39° 6.24"
Astringent flavor 5.11£2.23° 6.80+2.05% 6.9242.24° 8.63£2.37° 8.17+2.97* 397"
Sweet taste 4.80+2.88" 4.79+1.86° 7.68+2.22° 8.05+2.07* 9.29+2.63" 8.91™
Sour taste 7.1743.86 6.04+3.55 5.1542.58 5.59+2.93 6.19+3.37 0.64"8
Bitter taste 5.29+3.49 6.24+3.98 5.67+3.33 5.6143.55 8.36+3.80 138N
Savory taste 10.09+1.84° 7.3242.09™ 8.76+2.59" 7.28+3.43% 6.24+2.88° 3.92"
faste Umami taste 7274415 6.5242.14° 7.9142.35% 9.75+2.34° 9.98+2.84° 3417
Bisque taste 7.91+3.35 6.60+2.24 8.39+3.52 6.89+2.93 7.7942.59 0.75
Oily taste 6.23+3.20 7.9742.62 7.7382.77 7.76+3.24 8.51+2.96 0.98"
Onion soup taste 8.77+3.23 7.11£2.75 8.19£2.47 7.59+3.14 9.77+2.30 1.66™
Lightness 7.96+3.90 7.0742.04 6.9142.63 8.88+2.40 6.2742.58 1.60"
Texture Oiliness 9.65+3.15° 6.3742.91° 6.2142.45 9.40+1.32° 7.80£1.97* 525"
Felling of irritation 5.95+3.73 7.81£2.94 8.23+2.31 7.20+2.36 9.36+2.51 2.40™
Savory taste 10.0142.55" 6.81£3.12% 8.4442.71% 7.1342.63% 5.57+2.61° 461"
After taste Bitter taste 5.49+3.59 6.59+3.34 7.3343.42 6.3343.17 5.29+2.70 0.78"
After furred tongue 4.69+2.75° 7.15+2.14° 7.99+2.5% 8.29+2 87 9.40+2.19° 5.88"
Legends for the sample are in the Table 1.
MeanS.D. NS : not significant p<0.05, ™ p<0.01, ™ p<0.001.

*~4 Means in a row by various superscripts are significantly various at 5% significance level by Duncan's multiple range test.
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2] oAt 24 Azbol Ax= AR )27 CONOJ|

gl 9] ol 715X FEollA f2 4 (p<0.01)<]
ztolg Boan, 7P HEe} o] Bl & o)Al Aol
7F 1T} 718X A =E CON(9.65)3 TCS45(9.40)0] 71+
Z¥8l9d a1, TCS15(6.37)$F TCS30(6.21)°] 7F3 <kslcta &7}

= At

Fn] FJELE P FYmof 47l Fo] zhodzte] p<0.01
FEo A ol g 2ol & Btk T8 H == CON(10.01)
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Eol gzt Hrleld 1, €)H(@<0.05), Fv|(p<0.01), BH(p<
0.05), A2 0] 7] & =(p<0.001) BZoA F-2]2]Q o] =
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Table 8. Acceptance of two-spotted cricket stock with various boiling time

CON TCS15 TCS30 TCS45 TCS60 F-value
Appearance 4.28+1.40° 3.3843.60° 3.60+1.53% 4.12+1.53% 3.98+1.36% 3.39°
Flavor 4.18+1.70° 3.10+1.40° 3.24+1.67° 4.12+1.56° 3.72+1.60° 481"
Taste 3.50+1.67® 3.30+1.53° 3.14+1.78° 4.08+1.77° 3.78+1.66™ 2.50°
After taste 3.76+1.78 3.16+1.45 3.40+1.74 3.82+1.62 3.76+1.64 1.5288
Texture 4.04+1.51 3.56+1.34 3.72+1.40 4.20+1.28 4.00+1.50 1.69™
Overall 3.76+1.52 3.2241.56° 3.40+1.55% 4.58+1.75 3.92+1.58° 5517

Legends for the sample are in the Table 1.

MeantS.D. NS : not significant "p<0.05, ™ p<0.01, ™ p<0.001.

#7¢ Means in a row by various superscripts are significantly various at 5% significance level.
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