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Effects of Cricket Supplements on the Chicken Meats and Its Eggs

M. Y. Ahn, K. S. Ryu, B. Y. Park!, D. W. Kim’, . S. Kim and S. H. Kim'
Departiment of Sericulture and Entomology, National Instinde of Agricultural Science and Technology,

RDA, Suwon, Korea, 441-100
'"Narional Livestock Research Instinne, RDA, Suwon, Korea, 441-350

ABSTRACT : Chemical characteristics of the cricket, Gryvlius bimaculatus, were investigated in total composition.

amino acid composition, fatty acid composition and mineral components. After the treatment of 0.4 % of G. bimacu -

Iatus in the chicken feed, the changes of fatty acid composition in the chicken meat and egg were also estimated. As

the result, saturated fatly acid, especially palmitic acid, decreased 4 % and unsaturated fatty acids, linoleic acid and

arachidonic acid, increased 12 and 23 %, respectively, compared with those of control. In addition, there was a

small increase in Eicosapentaenoic acid (EPA). The sensory test of the chicken meat resulted in increased flavor,

brightness and vellow color. The sensory scores of (. bimaculatus egg in the point of taste resulted in somewhat

better estimate than control. These results are appear to be stemmed from fatty acids of cricket.

(Reywords: Gryilus bimaculatus, chicken meat, eggs, chemical composition)
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Table 1. Feed intake and body weight changes by cricket—added feed in broiler

Ages of animals (week—old)

Feed efficacy

Items (g/head) - 5 - (%)
Control I*ee.d intake 713 787 983 60.23
Weight 429 910 1339
Cricket feed for 1 week IFeed intake 723 768 922 56.55
{7 weeks) Weight 423 857 1371
Cricket feed for 2 weeks Feed intake 694 758 296 53.03
(6~7 weeks) Weight 434 840 1343
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Table 2. Changes in fatty acid composition of the
chicken meat by the cricket—added feed for

two weeks!
Cricket—2 weeks

Fatty acids fed chicken Control
Myristic acid 0.42 0.61
Palmitic acid 24.87 25.53
Palmitoleic acid (w —7) 7.54 6.64
Stearic acid 4.89 6.68
Oleic acid(w -9) 45.59 45.74
Linoleic acid(w —6) 14.50 13.31
¥ —Linoleic acid(w —6) 0.13 0.13
Linoleic acid(w —3) 0.72 0.65
Eicosenoic acid (w -9} 0.14 0.08
Eicosadienocic acid{w —6) 0.00 0.00
Eicosatrienoic acid (w -8) .06 0.05
Arachiconic acid 0.563 0.43
Eicosapentaenoic acid(w -3)  0.09 0.04
Docosatetraenocic acid 0.13 0.11
Docosapentaenoic acid 0.00 0.00
Docoesahexaenocic acid 0.00 0.00

Total 100.00 100.0
Saturated fatty acid 30.18 32.82
Unsaturated fatty acid 65.82 67.18
SUFA 53.26 52.46
PUFA 16.56 14.72
n3 0.81 0.69
nf 15.75 14.03
n6/n3 19.42 20.29

!, Abbreviations are, PUFA, polyunsaturated fatty acid and

SUFA, singleunsaturated [atty acid.
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Table 3. Analysis of physicochemica! properties and composition of the chicken meat by cricket - added feed!

1 week feeding 2 weeks feeding

Items Control . )
(6 weeks broiler) (6 ~7 weeks broiler}
Cooking loss (%} 26.43%0.85 27.35+1.26°2 27.15+1.362
Shear loss (kg/0.5in?) 0.94%0.14 1.15x0.262 0.92X£0.26
Water holding Capacity (%) 63.26£1.25 61.69+1.26° 58.50%x1.26°
pH 5.80%£0.15 5.81%0.11 5.81*+0.24
g Juiciness 3.60£0.38 3.43£0.45 3.48%+0.51
ensory
P Tenderness 4.28+0.48 3.98+0.344 4.60x0.45*
roperty
Flavor 4.25%+0.41 4.25%0.31 4.43+0.31
Meat L 5R98%3.17 59.57%2.37 61.81+£2.84%
(CIE) a 2.05x0.78 2.37X0.70 2.19%1.16
Color b 8.59+1.37 10.95%1.16° 11.73x£1.52°
_ Moisture 76.13x0.24 7607050 76.85=0.42°
ghem‘cf“ Protein 22.67+0.55 22.68+0.48 21.90%0.22¢
fes .
(;O)per es Fat 0.12£0.03 0.21+0.10° 0.29+0.18°
(o]
Ash 1.08+0.15 1.05+0.03 0.96+0.04%

. Abbreviaticns are, CIE. Commission Internationale de L Eclairage, L, brightness, a, red to green axis and b, yellow to blue

axis. The values with different superseripts in the same columns of each items are significantly different az ?, p<0.5: &, p<0.1;

¢ P<0.05: 4, P<0.01; & P<0.001, respectively.

Table 4. Changes in amino acid composition by crick -

et - added fed (unit: %)
Amino acids 2 weeks feeding Control
Cystine 1.17 1.17
Methionin 2.43 2.49
Aspartic acide 9.93 9.94
Threonine 481 4.85
Serine 4.37 4.40
Glutamic acid 16.21 16.19
Glycine 453 4.60
Alanine 6.22 6.27
Valine 4.45 4.52
Iso - leucine 4.26 4.27
Leucine 8.80 8.80
Tyrosine 3.51 3.55
Phenylalanine 5.20 5.16
Lysine 9.39 9.26
Histidine 4,73 442
Arginine 6.08 6.10
Protine 3.97 4.02
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Table 5. Sensory scores of the chicken eggs by cricket—added feed
Contral Treatment
Items
1 2 3 4
Appearance normal normal normal normal
Shaking normal normal normal normal
Egg volk index 0.51 0.50 0.50 0.46
Specific gravity fresh fresh fresh fresh
Egg white color 3 3 3 3
Raw
Egg volk color 4 4 4 4
egg
Descriptive Odor 4 4 4 o
analysis Sesame Egg volk color 3 3 3 3
Egg white color 4 3 3 4
Cooked ) Egg volk color 5 4 4 5
egg Fishy .
Egg white color 4 4 4 5
Egg valk elasticity 4 4 4 4
Egg white elasticity 4 4 4 4
Table 6. Analysis of inorganic components of the chicken eggs by cricket—added feed?
Concentration 7 PPM
Metal name K Ca Mg Na Fe Cu zn Mn Pb Cd
Content 0.49 0.09 0.03 0.056 40.0 15.0 56.0 N.D. N.D. N.D.
! N.D., not detected.
Table 7. Chemical composition of cricket used in this study (%)
Moisture Protein Fat Ash Salt Soil & Sand Si0s Ca P
11.82 52.81 21.81 4.61 0.05 0.42 0.42 0.26 0.77
K Na Mg Fe Mn 7Zn Cu Cr cal/g
0.86 0.41 0.10 239 40 433 31 1.79 5,340
Cystine 0.49 Myristic acid 0.60
Metl’ll().nln(i‘_ 0.62 Palmitic acid 34.14
Aspart“f acid 4.45 Palmitoleic acid (@ - 7} 3.22
Thfeonlne 1.96 Stearic acid B.77
Serine _ . 2.55 Oleic acid (@ - 9) 36.48
Gl“‘?b_‘mlc acid 5.72 Linoleic acid (& - 6) 13.58
GIYC}HG 2'?6 y - Linoleic acid (w - 6) 1.82
Alaf'une 4.57 Linoleic acid (w- 3) 0.27
Valine 247 Eicosenoic acid (w - 9) 0.00
Iso - .leucme 1.80 Eicosadienoic acid {w - 6) 0.51
Leucm.e 3.81 Eicosatrienoic acid (w - 6) 0.41
Tyrosine ‘ 2.60 Arachiconic acid 0.00
Pheflylalam“e 1.83 Eicosapentaenoic acid (o - 3) 0.00
L?’S{n? 3.02 Docosatetraenoic acid 0.00
H‘Stld.me 1.37 Docosapentaenoic acid 0.00
Arginine 3.04 Docosahexaenoic acid 0.09
Proline 2.95




202 qtu)d 5 AF

Z71(12~23%) 7} T2 191 o 432 EPACA] UP’*EJ
Z7b7k Qloivt, 2 Bsdal B, e} o] o

gl gy} ZUkE 9ok ol S]] A 5‘%01
21.8 %ollA 71918 =ukite] ge] aAldlel 23 At}
& 4= vk, AFEet] A ke Fol Aol E S
2 9} vpabr bR 2 D48k ko] Fvhel AgAIEke] Wl T
So] #BQIE =] o] g AIFetu|e] kel 71¢1
1;]__,—1 g S ol

1o : Grvilus bimaculatus, &

& W

Atz A7k '), Al

)
5} 5k 2] F:4)

"
-‘?—‘

2IEEH

Aak T @A 1099 ER T A7 FRH HEA
@ ol AMgEte] AaE FAE FSSIFE 5
1999 - 0034653

7A4E, o)Akl Al A A, L85 1998 F
= A we FEol B AT 1L AZ OE w5t #
Z A &e el v|x= I F=7FEE A
25:169 - 175.

@7) % 1999a #1748 B 4sheE Algs warlE 98 Al
whAb A wpot S 7}E-EE] A] 26: 217 - 236.

P71E 1999b ofA o] duy] Agabgel wErhg ks A
26: 1 - 25.
HbZEF 1990 ek E

-~

o] &% gAtE AR . IS

el 7} AhE7t 7

S3} AR el vl

5] F K. 51999 - 0068675.
I oAqEd, B8 A5E L& 1998 SA& AR

/8. B7RESFE 1998 - 076002.

Z9 1990 §-#ALE. B3 THE A 18585

o] %% 1993 n - 3 AWkl vl gel F& ®HT ¥ S8
AR 2R ZANESEE A 11635,

o] A&, F4H, o1, A 3], v 2000 AR 713kl

] £ A Abg, At 24 2 g
ol Aako] vl = @&, Korean J Food Sci ANI
Resour 20:15 - 20.

AT 1969 Q22 AHze] welyetst B 1 SF
Aarel A o9 AAAY. dariastiA 26
35 -42.

A, 2T 1998 A3 ugst ¢
B A2722%.

A.Q.AC. 1990 “Official methods of analysis™ 15th ed.
Association of official analytical chemists. Washig -
ton DC USA.

Fast P. G. 1967 An analysis of the lipids of Gryllus
bimaculatus (DeGeer) (Insecta, Orthoptera). Can J
Biochem 45: 503 - 505.

Morrison W R, Smith L M 1964 Preparation of fatty
acid methylesters and dimethylacetals from lipid
with boron fluoridemethanol, J Lipid Res 5! 600.

ANEFNER, AN 1983 W OGS, 7 =
w27 A 1. New Science Co. pp 1 - 66.

AR, 3NESE



