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Kind of diet on the growth, reasonable period for food waste elimination in digestive

system of cricket and consumer acceptance
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ABSTRACT: Cricket (Gryllus bimaculatus De Geer) is an edible insect that has become more common
to rear for consumption in recent years. The crickets were fed with two dietary treatments; para grass
(Brachiaria mutica) and para grass plus chicken feed for mass rearing during 7 to 45 day of age. The
total feed consumption was 198.17 and 320.77 g for para grass and para grass plus chicken feed,
respectively. However, at 45 day of age, crickets fed grass plus chicken feed had higher body weight
and feed conversion ratio compared to those fed fresh grass. The starvation was immediately affected
body weight of crickets. Twenty-four hr after starvation, crickets had lowered wastes in digestive system
and body weight loss was reduced. For sensory evaluation, consumers accepted starved cricket at all
time periods. Color, smell, flavor and texture were accepted. The total preference score was ranged from

6.87-7.53; however, consumers preferred the starved cricket at 0 and 24 hr.

Keywords: cricket, life cycle, digestive system, feed conversion ratio, consumer acceptance
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sendngmingnuazinninutegeie 3 wih uaasdnlfiviugn amnsfiegluniaidue s resaidanianng
@ ¥ oaX < o 4 - X .
70% luun fillearwadntes IngFuinenmsivas luniauauemsresaniinglugeisnaesnisen
27117 (0-18 13.) NAIAINTIULTUIINNAAAS TINNTNLBHIUBNMITAAAINAIBARINNT 18 TN, tHB9aN
o Tuamnsanas (Figure 2) Timmins et al. (2008) Nd1997 unasazinsiuamstiasailatiunm

’o/ ] = =2 = ] 1 v 1 a le =
1 luaMsanag WARTNNITAATNEIARIUITUNUY @\1mmalﬁ’lmmmimnma@giumqLmumm?mmmmm



181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

miﬂﬂu%’ummé’u‘%‘[nﬂmaﬁ'ﬁuﬂszmwﬁuefl'aEi'a%vm?‘ﬂﬁ'ammmﬂﬂummﬁi’Nﬁ"u
nsthaavideiiesawnaidiuingn 0, 24, 48, 60 uaz 72 1. i ligninanisaaniduiean 5 wid

mnﬁuﬁﬂmwmmummﬂm”mmp}’u??‘inﬂmaﬁmﬂi:mwﬁuﬁm 1meAT 9-point hedonic scale (ANAZLLU

1= Izifn'aumﬂﬁ@m UATANAZLUU 9= m@umﬂﬁ'qm) Uszfiumstanfudnud nausamnd anwnisifeduda

v

wazANteUN MEFuAdunsEinausNaIuIL 20 AW U9 §EudnnsaeniuawEaienlienus Tnaddd

QU
' '

AzuUUNeaN U IWEe89R0E 3TN 6.87-7.27 AZUUW NAY 6.60-7.06 ATUIY TATIR 6.87-7.53 AZUUL
Anunzlladuia 6.80-7.60 ATLUL LAZANINTALIIN 6.87-7.53 Azuuy Selnasonudafuidngeutlnu
na9 fnfuw lingeraniEanana1aidiunan 0 uaz 24 1u.81NNd7a1 48, 60 uax 72 9X. Tnanisen
a19iluiaan 0 9. & 94177 wazAnTeusaN IuTseniurediunnigalaadaAiazuuumint 7.27,
7.53 WAz 7.53 AMNA1AL d9uEe910NARAIATULNNIaNEAN 7.06 WalHanamailung 48 1y, dau
Aneuziledudanisaeniuguiaenannis 24 a1, luangingn 72 9. §iuduuslinaeniiaian us
d‘ al o v ' Q’/ a d‘ ] aa ' 1 1] o

WauRuuiaunisseniuresdainsedsizanenannisnndasaai luneaianudn lifasuunns1eiiunig

AN (Table 4)

]

dy AD = o ' o ¥ a = a v ¥ 1 a 3
NITLAENNNTAFNLADNE 7-45 T Tnalda1mnaaes 2 ARTAD LABNAILUTYITUDENLALY WAZUTI1TY

,,,,,,,,,,,, g — — — — ———————— —

v T
AuiTAiinnaNuun N uieAN 198.17 ndn Tuae
N EunIlETN A e T InaeiTATinaiue N IaNieAU 320.77 nFu (nsRwEadaniuvniau
ufunigendnewisinlugndesengaesnisiasguavin Awdafdiunisiaeefiaeainisvicassgns
annsniastyiuInauasuwasidauavaangnuaule uinisidesdasniiauaineisti Winuinansa
X 4 o ' = 5 a a a X o AKX @ = ' =
ABAeNY 45 U gendiuaszidilsr@AnininnisasuamsAndiasianiaedasvninauiissenameg
2 1 o @ o o a 1 o £ a j v 4‘
urauuaramsiididefifusfuesesdlsznaunaaduansneiu  Tnaugirauliaonudu Wuazielog
nd1811nglA Ae 93.13, 12.18 wa 30.95 % lunemsaiuduenunstndtusmiu Tosf uaaden uasneanada
fusedlszneaugendivanaure 18.27, 2.75, 0.0006 waz 0.06 % wasawiFatuamsiuea) 06 w.
amnsazdvligndes Taediunmemslussuumaduamsiun uanamdswin 6 1u. Buiuemns
Agaiiananas 24 93, dull dowdnmingonudn iWeenemsazdeansznuliimindaanasiui feiu
PINFBINITURALAEEINITDBNAINTLLLNIUAUDIN 38R0 A I AT NN utia s Lava sz Al tinminsa
v 4 L e A a 4 - . . -
anastpaign svaznafiinzannewinliilnade 24 au. WawwindBuiuemisluaidaenaiies
0.46 T3, azd1inUaes lRaTaeAe 1 v1suAY 24 TN, JNan) WUt 1e9R9uInanaIn NN

Feluansznulnamnsaluwinisnans Wiesainasidainisanadluilaniy seiusiuausaseilanfusaniis

'
=

NNTY N zwinsesaawEateass lwrnsinaaasantiaianisaeniureduiinadon Twaseunis
€.y . - v X o d . L0 d 4

ganfurefuiinansiulssamdnda nuiinnsseniuaswiafianenmndaanaiicluieesd nau

samRuaranEuzitlednda Inadaongeusaneluseiuiunans (6.87-7.53  Azuuw) waduudlingey

AeviFanenamniungn 0 uay 24 T1.1INNGTANR

-7 deariu[02]: ArsagUliaseau

.
o L4 [ o
Sagulszaad Taolideudounadion

9t ' a o
Wﬂ1ﬂllal1’illﬂ’ﬂllﬂ1’!|hlmu 10 U35NA

{gnau: N




218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252

ANTaUAM
TRUDUNTTADS KA. UTIA NANE UAZIA.AT. gunT Ineam MlTneilasanisuazaeveunn

Avinawiauanenmaniiasmalulatiuvisg (aant.) Raduayuuade

LaN@1981984

neslnauinig. 2530. grurtatvnglng. lssinwesAnisaaaszinmnsinudn, ngamms.

ViAtld wanassen antyde nnaseunana uazdleand 1augesnL. 2543, ienannszneunnsfineusias
%m‘%‘miuﬁqqmmmﬁu NPRTIAINYN ALINHATANART NWIINENALTBUUNY, VUL,

wdss Avlilen waziszndl gaialing. 2526. AuAvesunasastlsiiuzessaguun. tnauinisans. 17;
5-12.

NUNT AN, 2544, Awinsansziles. AndiAsgna. 409 : 39-42

AN AN, 2531, AUFIUANEIVBINAL. NIATTINYINY ALZINHATAIART NWINENFRTBULNY,
VDUWNU.

38 anuiing. 2545, Aavide Aatnse AnARAOAT. @1uns. 32: 3.5

Absigold, J. D. and S. J. Simpson. 1987. The physiology of compensation by locusts for changes in
dietary protein. J. Exp. Biol. 129: 329-346.

AOAC. 1990. Official methods of analyses, 15th ed. Association of Official Analytical Chemists.
Arlington, VA.

Buckley, R. 1987. Ant-plant-homopteran interactions. Adv. Ecol. Res. 16: 53-85.

Gade, G., H. G. Marco, and L. D. Grandcolas. 2003. A phylogenetic analysis of the adipokinetic
neuropeptides of Ensifera. Physiol. Entomol. 28: 283-289.

Ibler, B., G. R. Makert, and M. W. Lorenz. 2009. Larval and adult development and organisation of a
systemic breeding of the Mediterranean field cricket (Gryllus bimaculatus De Geer). Zool. Gart.
N.F. 78: 81-101.

Hallet, 1. 1996. Breeding and raising the house cricket. Available:
http://www.sonic.net/~melissk/crickets.html. Accessed Nov. 14, 2012.

Matsumoto, Y. and M. Mizunami. 2005. Formation of long-term olfactory memory in the cricket Gryllus
bimaculatus. Chem. Senses. 30: 1299-1300.

McCaffery, A.R. 1975. Food quality and quantity in relation to egg production in Locusta
migratoria migratorioides. J. Insect Physiol. 21: 1551-1558.

Mito, T. and S. Noji. 2009. The two-spotted cricket, Gryllus bimaculatus: an emerging model for
developmental and regeneration studies. P. 331-346. In: Emerging Model Organisms. Cold Spring
Harbor Laboratory Press. NY.

Nishioka, M. and I. Matsuura. 1977. Two-spotted crickets, Gryllus bimaculatus De Geer, as an excellent

diet for terrestrial anurans. Sci. Rep. Lab. Amphibian Biol. Hiroshima Univ. 2: 165-185.



253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286

287
288

Saxena, Y. and M. Zutshi. 1978. Effect of food on the biology of Aheta domesticus (L.). Ind. J. Zool. 6:86-
88.

Schoonoven, L. M., T. Jermy, and J. J. A. van Loon. 1998. Plants as insect food: not the ideal. Insect plant
biology. Chapman & Hall, New York.

Strambi, A., C. Strambi, and M. Cayre. 1997. Hormonal control of reproduction and reproductive
behavior in crickets. Arch. Insect Biochem. Physiol. 35: 393-404.

Timmis, W. A., K. Bellward, A. J. Stamp, and S. E. Reynolds. Food intake, conversion efficiency, and
feeding behaviour of tobacco hornworm caterpillars given artificial diet of varying nutrient and
water content. Physiol. Entomol. 13: 303-314.

Whitman, D. W. 1988. Allelochemical interactions among plants, herbivores, and their predators. In: P.
Barbosa and D. K. Letourneau (Ed.). Novel Aspects of Insect —Plant Interactions. Wiley, NY.

Woodring, J. P., C. W. Clifford, and B. R. Beckman. 1979. Food utilization and metabolic efficiency in

larval and adult house crickets. J. Insect Physiol. 25: 903-912.



289

290
291
292
293
294
295
296
297
298
299
300
301
302

Table 1 Feed consumption of cricket, Gryllus bimaculatus De Geer in different age reared on two diets.

Diet (g.)
Age
Para grass Para grass+ Chicken food
(days)
(+SD) Para grass (+SD) Chicken food (+SD) Total (+SD)

7 6.60 (1.59) 5.82(1.39) 0.28(0.29) 6.10(1.51)
9 9.81(0.95) 10.97(0.67) 0.85(0.51) 11.82(0.97)
" 16.24(1.00) 16.35(0.83) 1.39(0.17) 17.74(0.75)
14 13.53(1.39) 13.65(0.95) 1.27(0.37) 14.92(0.89)
16 9.75(1.89) 10.03(1.43) 2.30(0.29) 12.33 (1.42)
18 6.63(0.61) 9.48(1.20) 2.36(0.18) 11.84(1.24)
21 5.67(7.96) 7.99(7.54) 2.48(1.10) 10.47(0.80)
23 6.74(7.48) 8.83(7.36) 3.47(1.51) 12.30(1.25)
25 10.80(5.94) 12.68(5.62) 5.46(2.38) 18.14(0.56)
28 10.17(0.90) 11.59(1.24) 6.27(0.21) 17.86(1.09)
30 12.98(1.06) 12.88(0.98) 6.35(0.04) 19.23(1.05)
32 11.31(1.31) 11.51(1.36) 7.42(0.05) 18.93(1.37)
34 11.14(1.03) 11.60(0.73) 8.42(0.05) 20.02(0.71)
36 11.80(1.41) 14.32(1.36) 8.96(0.56) 23.28(1.64)
38 15.71(0.83) 17.11(0.67) 9.52(0.21) 26.63(0.72)
41 12.90(1.64) 13.61(1.19) 11.74(0.35) 25.35(1.10)
43 9.01(3.17) 10.22(0.73) 11.89(1.31) 22.11(1.07)
45 17.38(2.08) 17.08(2.07) 14.62(0.26) 31.70(2.08)

Total

198.17 215.72 105.05 320.77

consumption
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Table 2 Development of cricket, Gryllus bimaculatus De Geer on two diets.

10

Diet
Para gras§ Para grass + chicken food'

Age

( ) Body length (cm.) Body Weight Body length (cm.) Body Weight
Days,

Head  Thorax Abdomen Head- width (9.) Head  Thorax Abdomen Head- width (g9.)
Abdomen (cm.) Abdomen (cm.)
7 0.08b 0.10b 0.32b 0.52b 0.12b 0.05b 0.05b 0.13b 0.17b 0.29b 0.05b 0.02b
45 0.24a 0.47a 0.76a 1.47a 0.38a 0.15a 0.23a 0.39a 0.65a 1.27a 0.37a 0.28a

' Means within the same column with different letters differ significantly (P<0.05) by DMRT.

Table 3 Chemical composition of two diets that used for cricket, Gryllus bimaculatus De Geer

mass rearing.

Chemical composition (%)

Diet
DM CP Fat Ash Fibre Ca P
Para grass 93.13 9.26 2.06 12.18 30.95 0.0002 0.02
Chicken 87.81 18.27 2.75 6.59 2.4 0.0006 0.06
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Figure 1 Comparison of food residue in digestive system and body weight of cricket,

Time (hr.)

Gryllus bimaculatus De Geer before and after starvation.
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Figure 2 Fresh and dry weight of diet inside digestive system of cricket, Gryllus bimaculatus De Geer

before and after starvation.



340 Table 4 The acceptance of consumer by sensory testing on starved cricket.

12

Time Acceptance
(hr.) Color Smell Flavor Texture Total preference
0 7.27 7.00 7.53 7.53 7.53
24 7.00 6.87 7.33 7.60 7.33
48 6.87 7.06 7.40 7.30 7.27
60 6.87 6.60 7.07 7.13 6.93
72 6.87 6.73 6.87 6.80 6.87
P-value 0.20 0.60 0.40 0.44 0.70
Chi-square test ns ns ns ns ns
C.V.(%) 14.35 16.60 17.20 17.32 17.80
341 ns = no statistical difference

342



