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ABSTRACT

In this study, the adequacy of standards such as indicator components and heavy metals was evaluated for 10 types of
edible insects in Korea through the manufacturing of chitin, chitosan, and chitooligosaccharide from edible insects. The yield
of chitin extracted was highest at 7.62% from Allomyrina dichotoma, and the yield of chitosan was highest at 67.98%. In
addition, glucosamine and chitooligosaccharides were high from Allomyrina dichotoma at 6.92 mg/g and 6.84 mg/g, respec-
tively, while free D-glucosamine was highest from both Allomyrina dichotoma and Zophobas atratus at 0.08 mg/g. Among
heavy metals, plumbum, cadmium, and mercury were detected at 0.05 mg/kg, 1.4 mg/kg, and 0.03 mg/kg (or less), respectively,
from all edible insect chitooligosaccharides, but arsenic was not detected. The pH levels were 5 to 6, viscosity ranged from
1~5 cps, and total coliforms were negative. This study suggests that chitooligosaccharides manufactured from edible insects

can be used as new functional material.
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Fig. 1. Flow diagram of processing for production of
chitin, chitosan, chitooligosaccharide.
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Total Glucosamine(mg/g) = Concentration of the standard
solution(Glucosamine, pg/10 mL) x Ca/Ct x 10/S x 1/1,000
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Chitosan oligosaccharides =

Total glucosamine content — Free D-glucosamine content
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Table 1. Yield of extracted chitin and chitosan from 10 edible insects
Chitin yield Chitosan yield
Insect species Min Max Min Max
(%0) (o)
Oxya japonica Thungberg 7.46+0.10" 7.39 7.58 40.63+3.54 36.54 42.69
Bombyx mori L. 1.67+0.06 1.61 1.71 40.65+2.27 42.92 38.38
Bombyx batryticatus 1.50+0.10 1.39 1.59 32.2742.39 29.70 34.43
Tenebrio molitor L. 4.11+0.06 4.06 4.18 49.68+3.91 45.18 52.28
Gryllus bimaculatus 3.95+0.59 4.17 4.40 56.22+3.99 62.42 70.37
Protaetia brevitarsis 4.17+0.68 3.49 4.85 66.65+6.63 60.02 73.28
Allomyrina dichotoma 7.62+0.74 6.90 8.38 67.98+4.41 63.57 73.29
Zophobas atratus 2.64+0.45 2.14 3.02 43.69+6.61 39.83 51.31
Apis mellifera L. 1.63£0.15 1.52 1.80 62.24+591 55.43 66.10
Locusta migratoria 6.19+0.36 5.99 6.60 39.22+1.96 37.19 41.10

Y Mean+S.D. Unit: %.
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Table 2. Glucosamine, D-glucosamine, and chitooligosaccharide contents of 10 edible insects

Glucosamine

D-Glucosamine Chitooligosaccharide

Insect species

(mg/g) (mg/g) (mg/g)

Oxya japonica Thungberg 2.3240.025FH2) 0.01=0.00° 2.3120.025F
Bombyx mori L. 2.37+0.08F 0.04+0.00® 2.33+0.08F
Bombyx batryticatus 1.86+0.03° 0.07+0.00" 1.78+0.03°
Tenebrio molitor L. 4.60+0.18° 0.04+0.00° 4.56+0.18°
Gryllus bimaculatus 5.87+0.15¢ 0.01£0.01P 5.86+0.15¢
Protaetia brevitarsis 4.76+0.29° 0.02+0.00¢ 4.73+0.29°
Allomyrina dichotoma 6.92+0.47* 0.08+0.00* 6.84+0.47"
Zophobas atratus 2.58+0.07" 0.08+0.014 2.50+0.07"
Apis mellifera L. 2.08+0.06"¢ 0.07+£0.024 2.010.04"¢
Locusta migratoria 6.39+0.40° 0.02+0.00¢ 6.37+0.40°

F(p)-value 216.66(<0.001) 51.76(<0.001) 218.19(<0.001)

D Mean+S.D.

? Values with alphabets in each column are significantly different according to insect types at a=0.05 by one-way ANOVA followed

by Duncan’s multiple range test.



428 ko - 222 - HnA HolA| o} Akt

Table 3. Heavy metal contents of chitooligosaccharides prepared from 10 edible insects

Pb Cd Hg As
Insect species
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Oxya japonica Thungberg 0.01:£0.00" 0.80+0.29 0.01+0.00°% N.D.?
Bombyx mori L. 0.01+0.00 1.35+0.02 0.01+0.00" N.D.
Bombyx batryticatus 0.01£0.00 1.26+0.50 N.D. N.D.
Tenebrio molitor L. 0.03+0.04 0.68+0.16 0.03+0.00"" N.D.
Gryllus bimaculatus 0.01+0.00 0.73+£0.09 0.02:0.01%¢ N.D.
Protaetia brevitarsis 0.01+0.00 1.04+0.21 0.02+0.00“PF N.D.
Allomyrina dichotoma 0.01£0.00 1.11£0.10 0.03£0.00* N.D.
Zophobas atratus 0.01£0.01 0.68+0.03 0.02+0.005¢ N.D.
Apis mellifera L. 0.01+0.00 1.07+0.06 N.D. N.D.
Locusta migratoria 0.04+0.05 1.10£0.12 0.03+0.00* N.D.
F(p)-value 0.79(0.634) 2.70(0.069) 19.83(<0.001) -

D Mean+S.D.

? Values with different capital letter in each column of different insect types are significantly different at a=0.05 by one-way ANOVA
followed by Duncan’s multiple range test.

) Not detected.

0.04 mg/kgZHA] g2 B om, 7h=Em-2 o] 7+ A A 4. A8EFE JF|IES2|0Ete| pH, M, CHETT
2722 0.68 mg/kgollA] W7kzke] 1.35 mg/kgZHA] SHaFs 2 g ;oA A z23 7| ELe nwe] pH, AE, AT
Btk &2 ZAAAZFZE, Fredelis, EFA7 S 2% A3= Table 49 2t} pHE 285075 - HH|

0.03 mgkge] £ FFE BIom A& {5 - ¥id7] 719] 5.01904 ETX]9] 6.687H4] VEltoH, HEE A&
o Y= HEEA SUTHp<0.00D). o]HT AIE ol HE7]2] 1.40 cpsoll A AE A5 2] 4.62 cps7t
T HY, FE BE A8 J1ESYnTelA 005 2] FFo|t) ool AnE EFE u), RE A 8350

mg/kg oj3lz zj%ﬂad on, 53] WlF7]7t 7}% e dE A Az V=LY ne pHE 5~6 MG on, HEE
< Bt} Jl=ES 2% 14 mgkg °l3tE AEE o ~5 cps, AT TS B5F 40I9th 71ES|nde 4
o}ﬂﬂw}ﬂﬂ?ﬂﬂ%%d 7}% e FqEFE Eaii, ?—"»‘l 7NE F AFo2A PYATFEE SAolojof 3lH, Axo] A
0.03 mg/kg °|3t= HEE AL H] 4 Sole A ABRH R Y JEASY 1Y AES o] &3t
RE A8 7ES oA HEEHA %‘9&3}. £ ?i o Y s FEACRE ZH HETF 1~5 cps(Mirae
TollA RE A82F9 JESHIY T5E5 FFS 518 Biotech 2003)9F 2o} fAMSE S0l AT W}EW = Oﬂ%“ﬂ
71E(4 3.0 mgkg, 7t=%F 03 mgkg, 2 1.0 mgke) A JNELY 1G-S B 4
o

>

o)
b
© ol
= =2

(Ministry of Food and Drug Safety 2024) |3l =55 B 0e BT F5TS ¢ F Utk

oM B ol 2 AR el Y, JEE,

T, Hlae A frall F=rt =of FFelA qtAlskaL Q ©of
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3 il
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SHAG 4E 247k E ZoR slna %



34(6): 423 ~431 (2024) 282F0 N ES 1T 429

Table 4. pH, viscosity, total coliforms of chitooligosaccharides prepared from 10 edible insects

Viscosity Total coliforms
Insect species pH
(cps) (log CFU/mL)
Oxya japonica Thungberg 6.47+0.03%12 1.62+0.18F N.D.?
Bombyx mori L. 5.36+0.04" 1.56+0.47" N.D.
Bombyx batryticatus 5.01£0.01° 1.40+0.38F N.D.
Tenebrio molitor L. 6.35+0.03¢ 3.78+0.20° N.D.
Gryllus bimaculatus 6.21£0.01° 4.62+0.46" N.D.
Protaetia brevitarsis 6.19+0.09 3.38+0.40¢ N.D.
Allomyrina dichotoma 6.65£0.05* 4.36+0.20%" N.D.
Zophobas atratus 6.16£0.05° 3.88+0.06%¢ N.D.
Apis mellifera L. 6.48+0.03" 2.79+0.08° N.D.
Locusta migratoria 6.68+£0.05* 2.73+0.20° N.D.
F(p)-value 454.36(<0.001) 46.72(<0.001) -

Y Mean+S.D.

? Values with alphabets in each column are significantly different according to insect types at a=0.05 by one-way ANOVA followed

by Duncan’s multiple range test.
) Not detected.
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