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Changes in Nutritional Composition of Gryllus bimaculatus Fermented by
Bacillus sp. and Mycelium of Basidiomycetes
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Abstract

This study examined the changes in the protein and mineral composition of Gryllus bimaculatus fermented with Bacillus
substilis and the mycelia of Basidiomycetes. Normal Gryllus bimaculatus (S) and experimental group data obtained after an
inoculation of Bacillus substilis (SC) (KACC 19623), Pleurotus eryngii (SP) and Cordyceps millitaris (SC) were compared.
The crude protein content of the Gryllus bimaculatus (control) was 75.48%, but it decreased to 64.55, 54.32, and 63.53%
after fermentation with SB, SP and SC, respectively (p<0.05). An analysis of the organic elements showed that the contents
of the carbon and nitrogen sources were also reduced after fermentation, and the most significant decrease was observed
after fermentation with SP. In SDS-PAGE, a 120 kDa and a 48 kDa protein of Gryllus bimaculatus were found. On the other
hand, protein bands faded after fermentation with SP and SC, respectively. Moreover, no visible band was observed after
fermentation with SB. According to amino acid analysis, the total free amino acid content increased 3.84 and 1.74 times
after fermentation with SB and SP, respectively, compared to the corresponding baseline data. In contrast, it decreased by
0.52 times after fermentation with SC. Among the essential amino acids found in crickets fermented with SB, the valine and
isoleucine content was 3.57 and 2.64 times higher, respectively, than the recommended daily amount of essential amino

acids.
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A, 2E5HE v R AEFFH FEH A W F,
Foll Hu]7], w7k ghS v Esled, 20149 N2 AFUE=R
=9 AR Z] (Tenebrio moliter) 53 S-G90 ZFA]
A3, Folo] 20153 %=9] A

S ol llomyrina dichotoma) T+ 7 &E A5
(Gryllus bimaculatus) S=3F 2 eFx] oA AAH A EHEZ2
SEEATHMEDS 2018). 2]-82%- F3 A 2A] Zfold
mE} o] Fro] JdE T Aol o, dnF o s

(Protaetia brevitarsis) +5-°]

Aol 50~60%, AW 8.1~59%, 47 4.9~12.1%
SHrrEoldem, Fe, Ca, Zn 5 F7IHEE dHRrEo] v

g o7 7FsAdo] ETHPemberton 1988).
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<Figure 1> Protocol for the production of fermented Gryllus bimac-
ulatus by Bacillus sp. and mycelium of Basidiomycetes
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<Table 1> The organic element and crude protein contents of Gryllus bimaculatus fermented by Bacillus sp. and mycelium of Basidiomycetes

(%)
Groups sb SP SB Sc F-value?
C 52.46+0.36 49.22+0.06° 51.04+0.47° 49.88+0.75¢ 26.476%**
N 12.08+0.06° 8.69+0.47° 10.33+0.07° 10.16£0.37° 63.408%**
crude protein 75.48+0.41% 54.32+2.92°¢ 64.55+0.45° 63.53£2.30 63.408%**

All values are mean+SD, n=3.

US: Gryllus bimaculatus, SP: Gryllus bimaculatus fermented of Pleurotus eryngii, SB: Gryllus bimaculatus fermented of Bacillus subtilis, SC:

Gryllus bimaculatus fermented of Cordyceps militaris.
Dk p<(),001

*Means with different letters within a same row are significantly different at p<0.05.

<Table 2> The mineral contents of Gryllus bimaculatus fermented by Bacillus sp. and mycelium of Basidiomycetes (%)

Groups sY SP SB SC F-value?
Potassium 1.02:£0.03° 0.73+0.07 1.02£0.03° 0.78+0.02° 39.004%**

Calcium 0.1440.01* 0.10£0.01° 0.14+0.01* 0.11£0.01%® 8.353%
Magnesium 0.07+0.00 0.08+0.00 0.09+0.01° 0.08+0.00 6.710%

Sodium 0.38+0.01° 0.25+0.03° 0.37+0.01° 0.28+0.01° 45,063%+*
Phosphorus 0.18+0.01° 0.15+0.02° 0.16+0.02 0.17+0.02: 2.164

All values are mean+SD, n=3.

US: Gryllus bimaculatus, SP: Gryllus bimaculatus fermented of Pleurotus eryngii, SB: Gryllus bimaculatus fermented of Bacillus subtilis, SC:

Gryllus bimaculatus fermented of Cordyceps militaris.
D*p<(.05, ***p<0.001

“bMeans with different letters within a same row are significantly different at p<0.05.

< = 7 1A=, 29 Al tetany9t 22 25
A 59| Ao E 7142t Choi 2006). ¥4 A, Ca2l A
oAl BaES A9sly RE La R FAXoE Y
B o|ife] gigo] BEAElo] g F g &4 EAls i
3R] et} SEAIY phosphorus®] 73-%-, Aol HAl BEgE
(SPRIARE Y&l Hls) fojFoz HAshe S91 & 4 3l
A} Ae2Fe] FEA < AEA <o) vlg) A T
$o] U LR (Capinera 2008). W& L] 018 21¢] A
AU o]g EEAHIE E2L & oz ®AT)

A
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<Figure 2> SDS-PAGE analysis of crude protein from Gryllus
bimaculatus fermented by Bacillus sp. and mycelium of
Basidiomycetes

S, Gryllus bimaculatus; SP, Gryllus bimaculatus fermented of

Pleurotus eryngii; SB, Gryllus bimaculatus fermented of Bacillus

subtilis; SC, Gryllus bimaculatus fermented of Cordyceps militaris.



<Table 3> The essential amino acid contents of Gryllus bimaculatus fermented by Bacillus sp. and mycelium of Basidiomycetes

i Groups
Composition (mg/100g) S = = e Ep—
His 675.92+13.71¢ 748.43+30.46° 1598.14+11.74° 393.80£9.82¢ 2394.88***
Thr 339.43+13.12° 1044.38+64.05° 1165.57+63.31° 174.89+6.39 355.39%*
Lys 957.16+49.88° 2775.03+266.78" 4322.33+124.19* 424.96+11.95¢ 426.07***
Essenial Phe 287.22+6.26° 881.80+32.21° 2542.95+57.88* 231.86+5.94¢ 3130.39%**
Met 169.78+6.26 90.15+8.39° 824.05+66.85 51.67+1.43¢ 346.02%**
Val 593.85+22.37¢ 1134.59+72.25° 5707.74+91.90° 239.37+4.31¢ 5512.55%**
Ile 339.54+11.98° 893.72+66.73° 3430.21+108.67* 165.50+0.93¢ 1676.89%**
Leu 578.48+22.01¢ 1257.14+78.84° 6126.56+£216.04* 292.70+3.09 1685.90***
Total 4037.58+146.23° 8825.24+598.10° 25717.55+583.93* 1974.756+22.35¢ 1933.41%**

All values are meantSD, n=3.

DS: Gryllus bimaculatus, SP: Gryllus bimaculatus fermented of Pleurotus eryngii, SB: Gryllus bimaculatus fermented of Bacillus subtilis, SC:

Gryllus bimaculatus fermented of Cordyceps militaris.

2xxp<0.001

*d\Means with different letters within a same row are significantly different at p<0.05.

<Table 4> The non-essential amino acid contents of Gryllus bimaculatus fermented by Bacillus sp. and mycelium of Basidiomycetes

. Groups

Composition (mg/100 g) S o e e p——

Tyr 96.22+1.29¢ 348.18+25.20° 1477.75+£58.46° 191.6342.99° 1214.89%**

Ser 443.74+17.16° 1142.38+65.47° 1306.16+46.63 238.18+7.09¢ 478.84%**

Arg 2063.20£73.62° 4354.18+250.97* 815.93+39.424 1258.20+£31.91¢ 419.15%**

. Gly 857.65+30.39° 707.02+36.38° 1261.88+65.97° 143.22:+0.43¢ 389.97%**
Non-essential

Asp 611.64+29.31° 1100.99+82.80° 2409.03+169.11° 219.97+9.38¢ 2099.51***

Glu 1780.07+77.77° 1878.17+173.06 5496.81+361.36° 622.96+2.83¢ 321.68%**

Ala 872.70+£37.66° 1143.25+88.25" 3006.42+67.28° 247.90+3.31¢ 1229.59%**

Pro 1235.52+45.69° 1219.18+91.05° 4324.89+246.15 1328.81£70.25° 371345+

Total 7960.74+311.71¢ 11893.36+779.59° 20098.86+913.98° 4250.858+88.93¢ 357.48%**

All values are meantSD, n=3.

US: Gryllus bimaculatus, SP: Gryllus bimaculatus fermented of Pleurotus eryngii, SB: Gryllus bimaculatus fermented of Bacillus subtilis, SC:

Gryllus bimaculatus fermented of Cordyceps militaris.

2xxxp<0.001

*dMeans with different letters within a same row are significantly different at p<0.05.
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Al 737, el AR, FAIHAE Sl ol s
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<Figure 3> The EAA content of Gryllus bimaculatus fermented by Bacillus sp. and mycelium of Basidiomycetes relative to RNI
Reference Nutrient Intake (RNI): mg/day, Essential Amino Acid (EAA): mg/100 g, S, Gryllus bimaculatus; SP, Gryllus bimaculatus fermented
of Pleurotus eryngii; SB, Gryllus bimaculatus fermented of Bacillus subtilis; SC, Gryllus bimaculatus fermented of Cordyceps militaris.

F2 7FxE7re] 71%e] "HTHChoi 2006).
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2h wele BAA ohliee @A dAle] AHe A4
A3 2809 2 54| (Hutson et al. 2005), AW &=& ¥
3 848 T &34 7+ &4 R3(Chung et al. 2009)
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