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G 2Fe 44 W Az wgse MARSE, B8y L 834 9

o
Hrlel e & 9 2% A= (EFSA, European Food Safety Authority)ol]l &

- &2 EFSA Scientific Committeed] A+ 1059 <o thaljr 2&o = <A

& 4. EUGH AE L AlRE AH8F 71540l 2 25 5 22
Scientific name Common name (English)
Musca domestica Common housefly
Hermetia illucens Black soldier fly
Tenebrio molitor Mealworm
Zophobas atratus Giant mealworm
Alphitobius diaperinus Lesser mealworm
Galleria mellonella Greater wax moth
Achroia grisella Lesser wax moth
Bombyx mori Silkworm
Acheta domesticus House cricket
Gryllodes sigillatus Tropical house cricket or banded cricket
Locusta migratoria migratorioides African migratory locust
Schistocerca americana American grasshopper

- #\7]e (FASFC, 2014), Ulg &= (NVWA, 2014) % ==& (ANSES, 2015)9]

b =7 dme s S deeA A er FAEI Ak 3ol dis
A A3 Alse did F7FE ST v Ee 2ol tigk HElE 250l <
He] AMlE 9 nHEHEA e FES AT AIRE FEHEA 9= #

A&t elsyh



B 5. (FASFC, 2014), YE@st= (NVWA, 2014) ¥

e 7% WA

mapA

(ANSES, 2015)0149] =& tj

Al
ag 2wy | qwy | oF | ARF A
S4A3] A (AF) dANA E_IE= F
Crickets(# Fgv])
At h fro] odguetd A ogsE AR AL vdd
domce f;ius cr(i)élkSth X | X(pets) | ZollqE Agow gl BT Q2 Zbod 4
g A Akl A FHoR AE. HFodAZ AL
Gryllodus | banded X(pets) | Aobglts ofgbss Ang 98 4
sigillatus cricket
GIVIlus 1 fie1d. ericket X(pets) | obAlopA ojo] EE
assimilis
Grvilus black Bl vt 2f e~ ZFrrolo A gl AujEI Q)
bimaculatus cricket or X L. FWEL Grvllus bimaculatus®t  Acheta
field cricket domesticus AFololl A AA.
Teloegryllus
testaceus common or -
(Gryllus field cricket X oHEIZIA A0l =2
testaceus)
Grasshoppers/locusts (W 5 7] )
Oxya spp.; Melanoplus spp.; Fe vFrISe] FH el dfgdEE AR
Hieroglyphus spp.; Acridia spp. X X(pets) 2 A AR T2 UEdEsoA] Agoz )
Locusta migratora; g5 ddl w7tES HRE A 4E gL
Schistocerca Americana 2 e AFSS AEsteE AL FAT
FFegAdA &&= F
29 AAZEHR +35)
Alphitobius lesser X X(pets) o tsE ALREA AAtEW, X FTlol = 2
diaperinus mealworm go7 AAE Y| T}
Tene{b 1o mealworm X X(pets) | ¢ 54
molitor
Zophobas superworm, X X(pets) | 919 5o
atratus zophobas
Zophobas
Morio giant X(pets) i‘{]—ii%(juvenﬂe hormone, MEHIE X AA 7| &
(Tenebrio mealworm 255 2#) A2 g mealworm
molitor)
%) A 8EE UE F
Jog] free dol=Zg el SadA] Aty =
Musca 2 AEE Aog dEA e 72 AL B
domestica house fly X Az 4 24 gdild REAZ 5 (E17], &
7], AN A% AFRE ALS
Chrysomya |y 1y X | dolzestd B8 AR Qe 98 2
chloropyga
Rhynchophorus palm X Fyolrolal A HEHoR 3. HT "HTolA
frrygineus Weevil A Al 2=dlo] Ji
7] 2 dd7] dAdA ol 8HE T
Hermetia black : : A A A R A S R e ey
. . X iEE (BT, "5 d#ADY Helz A gRE A
illucens soldier fly A8 A A= AR Aoz AL
DY Akl RAE AEHow oW e AE
Bombyx silkworm X X 48R AgHYIE Atk 7bE AFNA AY
mori ATy




3.1.2. =EF=(Novel food) HHEU 2015/2283)
EFSA 31993 48x58 o408 Agats 23 adn 449 982
21 H gt (EFSA Scientific Committee, 2015). | A 52 FALe} 713 H#FH TR o}
et A8E F3 /14 nesEs ARE 2EoRyy TAHe gAY 2
HAY AAEE A2 A Fe] gk A EoA aeEojof g} oAl A A
TF> FHAYU A=A H geA f3o] s 7 doew olF g sfofgitt
House fly, RS T e { .""D"'T
Mealworms, Larvae i Preﬁu;;:ef i i Mz E i o E
Moth T wionlB 3 N i RRe :
Black soldier T i N e 1:
flies (BS) Larvae Prepupae/ I gz 1 1 ¥ |
Silkworm pupac i_ ______________ E :1_ ________ !
(R i
Crickets, A i e
Grasshoppers Nysnphs ae i = i
| I A e At 1
~ AV 4
T=E/712 22 |:> By-product: Fertilizer
MME: MS5HA, 252 or PR AArg.CH A xde 9 7|
RTESAIHES4 A=) non-RTE g .
g a8 YA A7, AlZt, 25, YO
M| - HiX]71/2017] m71| Xel.
W SHHE, 24 F=
| ojss | | utabxt || 7h% |
g% 1. GAolA AuRmRIe] A9l Fla
9 g2 o 49 Ao T2t 2RET. fFoA dEol ol2771X] 2 R7IA =9
B2 Atm 7)Ao gigt &o] £7] Ay A AtolofA] £k XFo g o]dE = Xe UER
3.1.2.1. "AESAH 4
- bacteria, virus, parasites, fungi, prion
1) Bacteria
N AR AGEE FH 2FAA A $EO uteeol WUwe WAy
of #3sk A= 3 T A g =&}
MR, gRse, N2sy B3F e AgEE 140 A% 24
of Wb hEEA e wEd EAT 4 ATk uRie] A%, Au WaFe

_’IO_
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Staphylococcus=s,

FH

Streptococcus?;, Bacillus%, Proteuss, Pseudomonass;,

Escherichia%;:, Micrococcus%:, Lactobacillus%:, Acinetobacterss

2) Viruses

HLZol= Frigh vlolg ~7F EgtE o] Qlom olF F uge L3 WAl
UAsHo =, AHE Fastal A ES ARA SR olojd F dFUTh &+
o e FE Hiolgl e ThHolu F FEddA HolHolBR FHFE
ol tisiA Rt Wddo] glom (i 2), AtEely 5% s& 2 2w 22 o
& HAFsEole dIEHA FFUT 2, ol g 2% SolA npolg e

ox,
2

L =T
o

S I F A7) wEol A% =
ANA Fo FAAteln. 25 A= WA AMEH = old &5 5ol npolyx
T BT AES X3 A5 EoA bdE Ao FEM A Fo|u AR %
= o=How H7bd wpolelAs EIIUT
S FoALES olgd 2 wlol s F YN = HFEEolA EFRITAS
2 #FdE vlolg2E JHA AdueE Aolth. dE  E9], Poxvirus
Phoornavirus(4l: Z~o}ufn], TA ), Orthomexovirus(¢l &<l #}),

rhabdoviruss(3 %) 9 reoviruses (AR Hiolelz) L ofF L FAFeO
iridoviruses. &4 o]2]dk EFstHow AHE vHiolglAe H
Hol dnt olyd HFFE vpoly e EFoA HAEHA Fo

of o&f HFsEolA et HAEA Fe=rh wEba o] HalA ol A

g ompoleaE o o] aeskA &
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X6 2% L AFFTEY T4E vtolg .
L Ch SN comments
dsDNA ssDNA ssRNA(-) ssRNA(+) dsRNA k)
Poxviruses X X 50de &=
Ascoviruses X F5olA A3
Asfarviruses X X sl
Baculoviruses X FBolN T2
Bracovirus X oA dytA
Herpesviruses X s]H&
Ichnoviruses X UHof|A UgtA
= o
Iridoviruses X X J‘:;;]ﬂ }:;]1 :] :‘ﬂ—} ;_E /
- ar il
Parvoviruses X X HE2t]
Bunyaviruses X X arbovirus
Orthomyxoviruses X X s
Rhabdoviruses X X 22 XYz
Dicistroviruses* X X = 5
Flaviviruses X X arbovirus/
7], Xe7]
Iflaviruses* X X nE I5H
Nodaviruses X X QX ojFofqt
Tetraviruses X 5ole Ev
. arbovirus/
Togaviruses X X w7, K7
Reoviruses X X 850 =535t &

*picornavirus-like; bold/shaded: in species related to farmed insects. (EFSA Scientific
Committee(2015))

<% (Iridoviridae, Parvoviridae, Iflaviridae, Dicistroviridae % Reoviridae)el o
RY wloly o] FAAS AE E AIEE 8 &4 2 d-kd 2%
EAY F Jdeovg FrF HrPF dadun ofF R AR
X FFw iridoviruses™ <Fo FEA7IA om (HHd) 9]
1) 2%2] Reoviruses= °olE ¥z = RS 72 H2 He
Aol =Tk oA FH o
= gl ASFErl A ZHE Wl
Picornavirales (#15-2}v] wpu]ulo] 22 Discistroviridae) HFo] 2] 2ol o]&] HHAY
styth F wloly A §8 25 2ZF (human parvovirus B19, Zo}vH] A
@)l 7k AHE 7HA L L7] wiidel, o] ®iolyq ATt HAFEE/FHFE
= AAE 9s F A dg ool dFyrh A5 densovirusE
ARESE Ao mEH, o] Hloly A HFTEoA voly 2~ 7F ] i<l
FeE AXdAAE HAZ F glAN A

& = 5
entomopoxviruser= V7 JUT, HFE5E STE HAEATII= olE wFT

EH

2
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22 Dicistroviridae Al €)¢] t}

(Densovirus
3) Parasites
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T o Y 0 S N Tk
N iy < = e ) g 9 = Ao No O ~
o ® N T (Y o= O T < K o) R = T B
T = o ooy o 0 TN TR 2w >
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1) T5&5 R H&
25 TEEHI LY e dad SAY VA, 25 2 2 AEEA Y
T wE e

AVS 2F9 M. domestica, Calliphora vomitoria, Chlisomy spp. % H.
illucens®] 3t QP #F Aol = G&E 7ES olgste] v
A A Aol A el AL S A ST g = ARl did Hdg
T AE 2Hste R dF ZFT AMEFole Jt=wol SAIAT, SAHE
2 v5de %A Gddn £ 32 A I BAHE 959 s

AAlstH, EUE Abs Al &ok A7 AbRdlA o3k 5%
st} g9 Fghe]l 2 033 -0.72mg/kge] JIEH F
= 20 9HE 5E AFR(05mg/kg 88% HUx EA)A Ft=Fo tig EU
ol 3MAT. Ly 71E Wl Jt=w §

s
A grgrom, B4 B BTl daAE ALE Al R O B 44 2

i

CFH 2FY tEE, B, T2 R ¥4 vE(meg/keg AXRFH)E O A
%iMlH e A4 FHe Agae A%
(MD1 to MD5: house fly (M. domestica); CV1 and CV2: blue bottle (C. vomitoria);
CH: blow fly (Chrysomya spp.); HI: black soldier fly (H. illucens))

4 SR
;e A Als X% MD1I MD2 MD3 MD4 MD5 CVl Cv2 CH HI
§_].£(a) ?_]‘5(3)

Cadmium® 2 0.5 0.334 0.625 0.348 0.711 0.723 0.02 0.018 0.370 0.120
Lead®™ 10 5 0.46 1.16 0.249 0.058 0.333 <0.001 <0.001 <0.001 <0.001
Mercury® 0.1 0.1  0.004 0.035 0.038 0.002 0.004 <0.002 <0.002 0.008 0.007
Arsenic® 2 2 0.191 0.408 0.094 0.161 0.079 0.009 0.004 0.734 0.142

() FHAZHEU) A A= Aghat 88%°] Az Ao 243 54 S5 3 A AR,

)l &, =g, W, 24, 94 Az 715 NE EeE g Hd s #Este &
H 939 91439 A 2002/32/ECe] BH 1E /HAst= 7AvA 4 (EU) No 1275/2013.

(c): B2 A9 uzzasx ¢k Edd #3 2002d 59 7Y FH 93 L oxrI e A

2002/32/EC.

A8 o] Aol Diener et al (2011) = 7. molitord] ¢]3%F
FEe Jl=g 2 3o &4+ Vijver et al (2003)] A4

_‘|7_



ol X glo} Al A Fulst A8t o\¥HE  (Rhynchophorus phoenicis,
Analeptes trificiata)® 7t=8H 2 2o 717 0.02-0.03 mg Cdkg A=x
=% 2 0.03-0.06 mg Pb/kg A (Banjo et al 2010). 524 AF<9 7}

et

BN
ofN £l
ot

=g e EC HAd s=s 4, 4 WA #H ke S5 (FARD Wd
w4 o9 005 ng/kg, A&, olwfullF H FF7Fol thal 1.0 mg/kg HH A
wWel B, o Al skes & & HA R bR S5 (ARl ek 01
mg/kg & FoNA olmullF R F=EFel 15 mg/keg wa&TEF (A2 A7}

A4yt (EC/1881/2006).

NHEFYS @ vEv 57HA 2§39 A8 dATEC ds 47 002 -
0.07 mg/kg 2 0.03-0.10 mg/kg HAAFYTE Zd w5 7] (Chapulines)= #
g xYol A9 FRle F o %7 o lg Uk 2k Azt
o AYzyoel EEoldA @E

2001-2003d  A}o] oﬂ 371 71&E w»A

n* -4

dF 9 FA7F =5 W 10 pe/dl) $18
Uth Oaxaca(MA| )| A Bl oA FHgE n} ]mﬂ(Chapulines)lE b2
ZEo 3 olo =z 7HFEHYSFYTE o Chapuhnesoﬂ Tk &l ol &

oA FYT Oaxaca®l Zimatlanol Al reist & 10 7le] Chapulines 41Z ol
A AEEA @2 AdA 2500 mg/kgel =2 FE7MA W sk & WHIUt
Bt

ArrH o g T HAEF S22 Bogong YW (Agrotis infiisa)S W]
FoNA HAE S5t AoR velgow, T molitord] A#Eol &
Aow YetuFU 7t oS i3 st SEAR 2 dd EFlA
Aets W8 Hol2 s URE (Sifobion avenae)s © w4<S 4 3HFYh
A9 E2 A 038 mg Cd/kg 2 319 mg Zn/kg & Frstie ]
o Fwwrh Z+zh 8w @ 108 =kv}y. WISV, Calliptamus italicus, Oedipoda

[P
to
2
frt

caerulscens, O. germanica, Chortippus crassiceps®t Neochetina eichhorniae®l
Me t=g A FH o] #EAY. 29" T8 ER] Eichhornia crassipes
g Holz st 2FelAE FFHY YA ol AL 2ol HolE
Z7) Aol 4B AFY Fok A FE (25 50, 100 mg/L)e] AEH EE
5 of Faol AT WSS ASES FS 63-
F ke 374 B RRelA vh
o A=RS FHsgou Feo A FHe e wolFUrh
= Ho

15 % 4% WS7I(C. italicus,
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A==
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EU®S F&E&(ZH7) o okE Hate A
o 24 58 EZd dE FFIAEVIS(MRL)e] AAHE 5 AFS E
(Commission Regulation, (EU) 37/2010)% o]t}

w4 gyl fue Brker] fla 175700 A58 B4 A15e Agsd A%

LY F)e Tt or HAY. 6871 st Wid FFEH HelHE
Ao 4927] sHgt=ol hE A HelHE AU I FRHIAYE
e 2= B AT Nicarbazine #Hakg] o] & ASolA Ao, o
E RE IJEES HAE HAEE 54 100ng/kg) Wl vHo] Stk

2TEd Ay, Aress T8 Ao Abgo] HaEo Sl=w, o 4,
G 2FAAA A4 AaE =  de WHYo ¥R B MEAFFE Q)
o Ao A5 SHAAE A AHeEy

AFolu AtR® AREEY] A% 2F e e ey TEfd ud AldS
Hol] Ab& o] thE & Aol e @3 agel we A & dn

4) =F9 & 249E4

Osof =

=T AEE AR VIS ARwekes 29 ¢ A5yt 10050ng/ke W9 9
&)

AE 5 (LOD)S 2zl UPLC-MS/MSE  ARE3Fe]  AFS- 23 (3hg] 7)ol A]

800ug/kg) A 2™, piperonyl butoxide: oA &F2¥ HAgle AMEF (Ax
8 200pg/kg). ¥ 2Fo v nE A R Zb7be] LODEU W9
t}.
Ats kA S A oA A E T E (Codex Alimentarius)2 &2 AbS(LZ o}
A5 9)9] chlorpyrifos ¥ piperonyl butoxide®] ®%+ Z+7} 5000ng/kg

2,000 pg/kg wlwkolojol gtrpar AFFUTE 25 ALRA o]lH3 S HE
A FFo g A delHe Atd Ho wERU UEEFY

—r

]
=

ol
=

Otte]l 54l B the] &4l fAF PCB

Charlton ¢ 17-71(2015%)o] 28] AMS 25 (ke )0l A the] SAalz) tho] <
2l A} PCB(DL-PCB) %<& #4384t tho] 24l F=(PCDD/Fe A=
HAE 2% ZFo|A4 0.11-0.39 ng WHO-PCDD/F-TEQ/kg x5, thol <
A3 DL-PCB9] $#< 0.23 - 0.63 ng WHO-PCDD/F-PCB-TEQ/kg %%
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[e}Ke] ) Ry A
A&7 2 FAFE & 3 92y 9

Mool
o
32
x
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1>
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>
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2

T2 XS Jg A = AF)e dolsald did EU Hd FEE
0.75ng WHO-PCDD/F-TEQ/kg (1 == 88%), DL-PCB(Commission
Regulation (EU) No 277/2012)2] 7% 1.25ngeolth dAA 32 2Eo| L} AlR
2A o] &A1 tho] &A1 fAF PCBel tigh EU Hdl ¢+ oy Has
el FAEe] the]S413 DL-PCBe| ¢l Wi s &= DL-PCB
35ng WHO-PCDD/F-TEQ/kg %%, 65ng WHO-PCDD/F-PCB-TEQ/kg
S = %ot} (Commission Regulation EU 1259/2011).

opA) %, 53] wol| AMAsle T 29® EYAA PCB7F 4 H= Fo
| Ha syt 259 77 L9E5d S did dolHe AlghE o
AFdTh ZFAA wAEE the]S4], DL-PCB % A3 PCB (ICES6)9] &

o

Ats B AR AR dis) EUCl A Ak H s &= mnty

M
y

O
il
1
e
~

®E 8. rt}o]2Al(ng WHO-PCDD/F-TEQ/kg), tT}o]&Al-GAF PCB(non-ortho and
mono-ortho ng WHO-PCB-TEQ/kg), dioxins¥ dioxin-like PCB9] &7 (ng PCB
TEQ/kg), T+ RI2|A YRIONA ohget BAF YHS AMESto] ALS € 23504 PCB ICES
6 (ng/kg)S Ak (MD1 to MD5: house fly (M. domestica); CV1 and CV2: blue bottle
(C. vomitoria); CH: blow fly (Chrysomya spp.); HI: black soldier fly (H. illucens))

Contaminant MD1I MD2 MD3 MD4 MD5 CV1 CVvV2 CH HI
PCDD/F (ng TEQ/kg
dry matter)®
Non-ortho PCB
(ng TEQ/kg)®

Mono-ortho PCB
(ng TEQ/kg)®

0.18 0.30 0.14 0.14 0.14 0.44 0.39 0.11 0.13

0.07 0.31 0.32 0.10 0.14 0.03 0.04 0.13 0.09

0.01 0.02 0.09 0.01 0.01 0.01 0.01 0.01 0.01

Sum TEQ (ng/kg)® 026 063 055 025 029 048 044 025 023

ICES-6® (ug/kg) 108 168 428 005 024 031 062 113 063

(a) PCB28, PCB52, PCB101, PCB138, PCB153 % PCB1802] & (ICES-6)
(b) HelHE WHO-TEQ2005/kg & ZH-¥ Charlton et al9] YAl HolH pg/kg= W3HE S Th(2015)
(Available at: http://www.proteinsect.eu/index.php?id=63).

Ovtd ek ek3}<=2(Polycyclic aromatic hydrocarbons)
EU+= 47}A] =2 (PAH4) (benzo(a)pyrene, benz(a)anthracene,
benzo(b)fluoranthene, chrysene)®] ¥ X3l A FoA ohs] Wi g3}

T2(PAH)A digk Ho 55 g3 o, benzo(a)pyrene(BaP)oll gk ¥ &


http://www.proteinsect.eu/index.php?id=63
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3.1.3. IPIFF (International Platform of Insects for Food and Feed)

GUIDANCE the provision of food information to consumers - Edible
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124 o] AAHA FAIZE H2ad 45, ¥ FBOw floA Aw gk npep 3ol

124 o] Ak B4 B 5 ZAE Agsts o 7HA W F svE

Aeafof gheh(A3.2.64)
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MORE INFO OURTIPS

Nutritional information
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Circular concerning the breeding and marketing of

insects and insect-based food for human consumption (2014)

3.1.4.1. FASFC,
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3.1.4.2 MICROBIOLOGICAL QUALITY OF RAW EDIBLE INSECTS
AND IMPACT OF PROCESSING AND PRESERVATION (2018,)

1) He

Fa A% FA7IT (FAO)S "A4 23
W (van Huis et al., 2013)¢] H. 1Al o]
S AT =7t A A SIS
g 2FE TFEE AEEA &

& =F BELS AZESUY @ dddses 2% A}
ElF U 2014 d3 2015 dell #7]o], Wdd=, ek gl §FE
F obd= (EFSA)S %2 H7F 3 Ax ¥4 (ANSES, 2015; EFSA %8
93], 2015, NVWA, 2014; SHC & FASFC, 2014)5 2% 35U th

A7l A= 218 2% 10 Fol tigh UAol AA 5 7| AlFo] Al
w2 A SAFAFUT 23S LTS HA, 2xg = YA, YA Fo] iy
ool ZdHAon X AFS dE 5o FEIHJFUL U= AF 9
I AA, A 2 AR P FEE o)Hd 2% AEFS AlFste] sbed &
Hzb Al A J2d 7 JAEE dFUeh TS5, A7 A A 5 A A

=]
AE 25 AN R UESANT =4S A4ty Alaglen drjd 25 A

[*]

] 9% (BIF), Flemish Strategic Platform Insects (SPI), Verenigde
Nederlandse Insectenkwekers (VENIK)9} #Z-2 H-i- & FHFIAFUL. 2
o] =A| EYFE (IPIFF). o] Fi A& &% F s TH3)

1

2k ol /\}__‘EJ_JR_ -‘Z—%
s Bl g dnk A FAE s 2 s 9 AR AES Y

[¢] =

Ho
o
2
o
ol
rir
po)
o
I
=5
i
i
i
)

T2 7Ee sEA dA FFdd wlE] Ao m A= Fe]
+ FYTHeE =2 AE Ve Lo E Y &4 (Nadeau, Nadeau, Franklin,
Dunkel, 2015)¢] 9% HAxE =ola AFste AdTFEHS A FS AT

[} =
WA gFe) A RES e Aoz oA @ FUE A Ak

Mo UK

9

(g
ofj
o,
il
fo
it
i
=
o,
|
H{o
_—(?L_‘,
>
rlr
2

_46_



48

Wit R A

Eis

Ap-g3toll T

1 el 914, ) o

3

A

=2
=

el
o
)

<
i

ToR

Tor

_47_



E 10. & =&AA4 7l A7 94 Rud A7 A 48239 HAE MF 29

" AE 785 (log cfu/g)

&= A 2y . 3 .
Z AT Enterobacteriaceae AL S 7] dHH g o} T
7.7 6.8 N.D. 2.1 N.D.
None (raw)
7.7+£0.3-8.3£0.1 6.8€0.1-7.6%0.2 7.0+£0.1-76%0.1 <1.0£0.0-3.5£0.0 5.2+0.6-5.7£0.2
Boiled (10 min) <1.7 <1 N.D. <1 N.D.
Boiled (10 min) and 95 <1 ND. 95 ND.
crushed
Yellow Roasted (10 min) <17 2.2 N.D. 1.6 N.D.
mealworm :
Roasted (10 min) and 48 926 ND. <1 ND.
crushed
Freeze-dried <5->7 <3->5 N.D. N.D. N.D.
Freeze-dried and <5 <3 N.D. N.D. N.D.
processed into a snack
Frozen 7-9 N.D. N.D. 4 N.D.
None (raw) 72 4.2 N.D. 3.6 N.D.
House Boiled (1 min) 3.1 <1 N.D. 2.0 N.D.
cricket Boiled (5 min) 1.7 <1 N.D. 15 N.D.
Stir-fried (5 min) 2.7 <1 N.D. 15 N.D.
Lesser Freeze-dried <5->7 <3->5 N.D. N.D. N.D.
mealworm

o=
i

i

Klunder et al., (2012)
Stoops et al. (2016)
Klunder et al., (2012)

Klunder et al., (2012)

Klunder et al., (2012)

Klunder et al., (2012)
NVWA (2014)
NVWA (2014)

SHC & FASFC (2014)
Klunder et al., (2012)
Klunder et al., (2012)
Klunder et al., (2012)
Klunder et al., (2012)

NVWA (2014)>

_48_



E 11. g AFYAR 5 g3
ETHAY HTFolt.

AF, 3.7+1.7°Cel A 64 T IZRE

F9 29 Mg F9uth

WolE: 3-65¢ WEAY, +

v A E Mg (log cfu/g)

Batch A g _
EF AEF 3714 ¥H ol Enterobacteriaceae F A4 FRS F3Fo] ALA IUAHT
None(initial count) 7.9+0.3*4 2.6+0.3%4 7.3+0.544 7.4+0.2%4 3.8+0.5* 7.2+0.4%4
I 10 s blanching 3.5+0.8" 2.8+1.0° <1.0+0.0° <1.0+0.0° <2.0+0.0° <1.0+0.0°
Chilled preservation 2.7£0.2° 2.3£0.1% <1.0+0.0° 1.3+0.4° <2.0+0.0° 1.1+0.1°
Nonel(initial count) 8.2+0.7%4 2.8+0.4%4 75+0.6%% 7.0£0.1%8 3.5+0.2%4 6.0+0.2%8
I 20 s blanching 1.8+0.4° 4.7+0.7° <1.0£0.0° <1.0+0.0° <2.020.0° <1.0£0.0°
Chilled preservation 2.9+0.2° 2.4+0.12 1.2+0.3" <1.0+0.0° <2.0+0.0° 1.3+0.1°
None(initial count) 7.6+0.4** 3.1£0.1*4 7.1£0.9** 6.9+0.2*" 3.5+0.4** 6.5+0.6™*F
Im 40 s blanching 2.0+0.4" 2.340.1° <1.0+0.0 1.5+0.8 <2.0+0.0P <1.0+0.0
Chilled preservation 3.5+0.3¢ 1.4£1.1° 1.1£0.1° 1.3£0.3 <2.0£0.0° 2.8+0.8°
gt w2 A Yol LS AHAE M A Bage AR tEA h(p>0.05).
ABE Y3 dof $d3 AHAS /M M2 TOE batchd] Bt 27) JFEEE SAFHCR 24 Z(p>0.05).
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o] B gh)

0]E 7i5 (log cfu/g)

AR | it b 5 Aas FA WY 4 204 weHEol @24 weelol
None' 7.5 + 0.124 7.4 + 0.2%" 2.6 + 0.5%4 N.D.?
1 40s blanching 1.8 + 0.2° 1.2 + 0.3° <1.0 £ 0.0° N.D.
1 None 8.0 + 0.0°* 7.7 + 0.6%% 2.3 + 0.0%% 1.6 + 0.4%%
’ 40s blanching 1.9 + 0.2° 1.4 + 0.2° <1.2 + 0.4° <14 £ 0.7
None 8.1 + 0.1#4 8.1 + 0.0** 2.6 + 0.9%* 2.6 + 0.9°7B
1 40s blanching 2.5 + 1.0° <2.0 £ 1.0° <1.0 + 0.0° <1.0 + 0.0°
’ None 7.7 £ 0.5%4 7.8 £ 0.5%" 3.4 + 0.5%8 3.7 + 0.6*B
’ 40s blanching 4.4 + 0.1° 4.2 + 0.2° 3.3 + 0.2° 3.4 + 0.1°
"nitial count.
°N.D. = not determined.
WA Al g d oA FUE AHAR A Bt ko] FAH R HdEA FFHTH(p>0.05).
ABEAE 9 YoM FUg AHAT} A= e Hi 27 AgE AR GEUTh(p>0.05).
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Microbiological assessment of processing and preservation of crickets
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—b-| Manual harvest J

_ e
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lL

lb
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[t reovenedcikes ]
e & &
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(62.5 g/I. 40min) (-20%C) (10h, 80 *C)

&8 & ¥

S[Drdg.e by Frozen end Oven-dried
Freezing product End product
(20 °C)

o

Heat treatment

§mphing . ‘:toraq‘le_azbuyzér.\eennq
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Drying Smoked and dried
(10 h, 80 %C) end product

Crickets (postharvest)
Crickets (heat-treated)
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I T 1 —H /\v |
0 12 26 37T 404 [
Frozen crickets Frozen crickets Frozen crickets

Oven-dried crickets

Smoked and dried erickets

'

Oven-dried crickets

Smoked and dried crickets

'

Oven-dried crickets
Smaoked and dried crickets

l
I
0

L

) ——
4

_51_
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3.15. Y9 &=

NVWA, Advisory report on the risks associated with the consumption
of mass-reared insects(2014)

3.1.5.1. w7

3.15.2. A7l€ A&
gds=  AFLuAAEdtded FA LuARbdage Az
(BuRO) =%l Al dAlg] 2 S

o= ]
= =
A, 7184 el g AlRARS 2 d

3153 A+ ¥ A&
olglgt 913 H7be] WA, AFA ok MiE7HEI Wagenenen o 8ol A,
a8z g AL 258 FAER UEds 23 ALS I (VENIK) 959 =
2ol APHJT ExE dAA <zt LM Y8 FHEHL Jv 2FEF A
AN AAFE Aasks Aol 918 Hrke dA UddzolA QIZHe] A
E #8 A H]

al =
A el vk Aol AAe s xe A el dg 4
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¥ 14. Microbiological process hygiene criteria for meat and meat products
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¥ 15 #™E HJEFEAAINE

AE ARH/HE A3 E AFE A 7E
Zfai 2 Vb oS A& AE
AFog wE gy a7 7150l gk A Salmonella 251 |l
2 27 (EC No.2073/2005)
7ha i ol9e & o= A Eo] " AE
e O 17 2 S5 7l digk 4 Salmonella 253§l
237 (EC No.2073/2005)
. 2 FEe] WA=
77k R gw W odx EE R
o PP A 7]l Wk A Salmonella 25130 gl&t
s (EC No.2073/2005)
L. monocytogenes ¢ % A9 PAE Listeria
iz 93s & ¢ Qe 7l digk 4 monoeytogen <100 CFU/g or ml*
HhE WS S g &4 | (BC No.2073/2005) criogenes
Bacillus cereus | <10° CFU/g or ml
Clostridivm | 55 Cpy/g or mi
perfringens
Staphylococcus <10° CFU/g or ml
aureus
Campylobacter 2513l 9l

5 09 An AES sbdstel Fuith MR A Fol AFel 9t AT A AUF Ao
2 FPUL o Fe §E 717 B 4E AFA A gHU,
Pol ANFE ) M, £4 R SR 4854 Ferh b) AT AuE AN dgon P

A ALEA HFE ALEATL D @ Fo W Agol AR AFH S+ AE o

e
oo
il

1 2ok wkeF HeA ede] wAEH, oA
A HHe 74 A shsAoel Tow #AHEE AA ube e
obe] Fi= wma Relth 2EFL A& WAE s|Fe #BE FAHEC No.
2073/2005)0 wheb 7bFRF ol9le] vl mr)elA AtmdEat(10gel AF)I ul
2 WS = 9E AE9 I monocytogenesel| tEF AEekA 7)wd el F

1oz Agsof s Aol =ElHom Helt

B. cereus, C. perfiingens, S. aureus, Campylobacter spp.ol W3t 2% % 7M&
(AW A 2 AHEHEdx WAlE 7eE ehrbA Y 525 vl
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2010, NVWAE HZ27A4ZF 9ol ofFd Xagx Wz oku Algho] HHE &
Hog 34w 55/ 2F AE(EAZE, AL AF AF AF 149 v
AESHA Aol thE AR ZAFES AN dojmY] FAE =9}

Enterobacteriaceae®t Bacillus cereus® X 3% 167189 Y el Qlt),

% 16. 3714 "HH o &4 T FEAA AFE & £ A& HE (%) (CFU/g)

Product Number <10° 10°-10° 10°-10’ >107
Locust 17 30% 41% 18% 12%
Lesser mealworm 17 24% 6% 53% 18%
Mealworm 17 12% - 47% 41%

Mealworm snack 3 100% - - -
Total 54 26% 15% 37% 22%

¥ 17. Enterobacteriaceae: Z+ 5% FZFAA MZ & 2 MZ u€& (%) (CFU/g)

Product Number <10® 103-10* 10%-10° >10°
Locust 17 59% 18% 24% -
Lesser mealworm 17 24% 6% 41% 29%
Mealworm 18 11% 17% 28% 44%
Mealworm snack 3 100% - - -
Total 55 35% 13% 29% 23%

¥ 18. B. cereus: & T FFA A= + 2 A= v]& (%) (CFU/g)

Product Number <10 10%-10° 10°-10*
Locust 17 88% 12% -
Lesser mealworm 17 88% 6% 6%
Mealworm 18 100% - -
Mealworm snack 3 100% - -
Total 55 93% 5% 2%

Ad A 2% AF (F 16) T 59M7F &7 A ALEEHE ARA 27
A g Eole] e FAAM 1F010° CFU)E 233, ®E 65%00A]
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Enterobacteriaceae (3% 17)7} & Ie¢d+= 98 712010° CFU/g)<
sk Aoz Yelygt e H2 5o vy golE 1y ) o] Y A~

=
g obrbE AAeE WS Aol o AFE EAlME 54 WUy v4

R

N
PN

2

o

>~

o

E-(Clostridium perfiingens, Salmonella, Vbrio)©] 7A% % ¢kotrh FHE 9
93%0o A EZAE A= vrHglo} Bacillus cereus® %=+ 100 CFU/g (&
18) w|Rko] AT,

Klunder et al (2012)& vl@&=olA A}S¥H LY (Tenebrio molitor)2] 214
st EAEE 5o vAE 4 AHE AFI AAS dfde] 57
A FAEF AU Mt 2y J4 v ol sk 2 dxd 4

T T
A% fAreh T

s

Holl Al NVWA Ao ofsf 2As

¥ 19. AA, AAFAY dA2EE AAZYY HA A ET (Klunder et al. 2012)

Colony forming units (CFU/g) Fresh Cooked(10 min.) |Roasted(10 min.)
Total number of aerobic bacteria| 5.0 x 10 <50 <50
Enterobacteriaceae 6.3 x 10° <10 160
Bacterial spores 130 <10 40

2] Aelel 27 A2
hvA

o A 717 wre| 2] o}, Enterobacteriaceae, ®H|E]o}
xAel FE AAB AAA

NS 108 B9 &= Aol - AHG

Enterobacteriaceae®}t ¥ #}9] 42 =ol+= d ¢ aHHo|AYt (Klunder et al

2012). Klunder®} H5 59| F8d A+ (2012d)= w3k A3k 2 A8 25
E

=0l 271 AE T T

=0
o=
A

10 CFU/gol o2 Astd FAYPA 7|5 54 Edvts AS Ho:
o a8y EAE(FEAY #= Ao AEE TAYAM UEE =3

As B3
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316. A& 2% F& d@rld-vdd=d #dE i AL

E 20 @7 &

HEd= 714 list

2} 3] A AL 7+E 2] & AL &
g = Bestico 0 o) o
yada= Bugalicious O 0

HEH Bugood Food O O 0
HEH Bugs world solution food 0 O
Hda= Bugzz O )
e as Coppens O )
HE De Smedt Insects O O
g e= Delibugs O O
HEY Eco Vene 0 O
HEY Goffard Sisters O o}
ElR=k=as GoodBugFood O @) )
&9 Green Kow O o
A e Jimini’s O O
ya = Joy Bugs O O o} o
HEH Kingsect O 0
H =9 Kriket O O
EIE=a=l] Lambers-Seghers O 0
HEd Little Food 0 O O
e a= Locusta 0 O O
e a= Meertens O o} O
H &2 Millibeter 0 o
W& MiniFOOD O O
g = Nostimos BV O o
=9 Nusect O O o
HEY Protein Farm 0 O
e a= Proteinsect 0 O O
yda= Proti-Farm O O O O
=== Protix O O O O
W& Sixlegs 0 O o
HEd Squama O 0
e a= Star Food Holland 0 O
GlR=Relas= Tasty Bugs O O 0 0
g = Tinyfoods O O
HE9 Tor Royal O O o}
e a= Trovet O O
e a= Van de Ven O O O
ElRSR=as) Van Grinsven 0 0
yaa= Vivara 0 O
g = Wadudu O O o
yada= Wurmpie Wurmpie O )
e a= Zoveelmeer insecten 0 0
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31.7. =32~
ANSES, 2014. Opinion on ”"the use of insects as
review of scientific knowledge on the health
consumption of insects®
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3.1.8. HACCP

AE HAREA ZFS AMESt] AlESEY] fElA = v dAkEol
ool gk Abgke] me} AREFS AT FHIE 91T HACCP A=<
stk of7]an Itk

3.1.8.1. Constraints of HACCP Application on Edible Insect for Food
and Feed (2017)

FAO (Food and Agriculture Organization)el] w2 ok 259 Wo] AlghEo] A
Al A71H oz 25e Hayn, 8252 gt 2
HARE B2 STkl A i AR AlaE o] S Alo] AJAHE 5 U T
2 2 AF Thy 3 B2 AEebd S BAs] Al e dE 24 =
© AR F5I FdE A% 3 A A S

dal MAE +HA, 54, 714 R 7] sgEe EAek 22 9 A A

[‘J
oo H
i,

H

o] AEE H§2F AN % Aga gAd g4 A9 4us] A A
Quth A % Age] Al LTAGE TS FAl U@ Ay 227t A

Al Yt HACCP (Hazard Analysis Critical Control Points) Al8-2 % W
=

of A+ Atdl®E AWHr T BdEd 2E Ak 3ol dis =gy
dEA THAE 235 of

rII

i N
4@ """""""" » = BtAIS "Mexican caviar”
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ollLt oz
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HACCP Ao +& @ 28 2% 25 sfute] a4

1A
DAA =4 @ 2 A #3825 AF Thes A% 2 93

E2. 23 W 98/48% BA9 JE%HE 999 A4, F2 49 2 O 2.
=

== A4 93 44 of =
Salmonella, E. coli, Staphylococcus
aureus, E. faecalis, E. faecium,
Tenebrio molitor Aeromonas hydrophila, Bacillus ¥8 =271, 54 PRP
(yellow meal beetle) cereus, Clostridium perfiingens, ¥y, HAe
C. septicum, C. dificile,
C. sporogenes, Listeria spp.
Schistocerca gregaria
(desert locust)
Bombyx mori
(silkmoth)
Acheta domesticus
(cricket)
Locusta migratoria
(whole locust),
LOLTUS&? migratoria Vesicular stomatitis virus
(migratory locust)
Imbrasia belina/
Gonimbrasia belina, Aspergillus fiimigatus, Aspergillus
(mopani worm,emperor sclerotiorum, Penicillium, Fusarium,
moth) Atta laevigata Cladosporium, and Phycomycetes
(leafcutter ants)
Aquatic insects Cercaria and metacercaria
Nematodes
Insect larva Dicrocoelium dendriticum ;
Plagiorchis
. T4 #Y,
Af:rizlcjcor?éizlgsc)us Antibiotic-resistant genes B2 435 A A| PRP
A, A8 1ok 5)
Locusta migratoria E.g., tetM) tet(O) tet(S) tet(K),
(locusts) erm(B), blaZ
Hyboschema
contractum
(Rhino beetles)
Gryllotalpidae
(molecrickets)
Edible insects in Tajeo AA Eo gmerd uw A A4 2] i@, =4 PRP
general e o #a, FHw
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¥ 22 B3d QAA/EES BEE 3334 A, F8 49 R A% =22 44

223 CEERIEL EEl o =
Oecophylla smaragdina (Hymenoptera: Formicidae);
Odontotermes sp. (Isoptera:Ternitidae); Coptoternes Hkod Fsl4 @ 4 phytic acid, oxalates. hydrocyanic acid, o1 -
. . . . .. . . . . 75":101 & E]’ =
gestroi (soldier termites, Rhinotermitideae); taanins, thiaminase
Cirina forda (Lepidoptera:Saturniidae)
Bombyx mori (silkworm pupae); Ophiocordyceps et#l 2 4l: myosin, troponin, a-amylase, tropomyosin,
sinensis (caterpillar fungus), Rhynchophorus arginine Kinase, hemocyanine, Hexamerine, Arginine
ferrugineus (red palm weevil), Tenebrio molitor kinase, chitinase, glutathion S-transferase, triose, phosphate
(vellow meal beetle) Locusta migratoria (locust) isomerase, trypsine, Chitin, pollen, Histamine
. . . . =X &3 cantharidin, amonoterpene N
Lytt t S h fly), Tenebrionid . o : ’ . A gage
yita vesicaloria (Spanish fly), Tenebrionidae 5 i 14 10-dioxatricyclo-[5.2.1.026decane-35-dione e iﬁ
(darkling beetles) moth species (Zygaena) ) . . PRP A#]
), quinones, and alkanes cyanogenic glycosides
o 235 Aflatoxins, Beauvericin; Enniatin A; &&=
All edibl t - . o PRP
edible msects Enniatin Al Y &3
Tenebrio molitor (vellow meal beetle) A& A0 (ex. clopyralid, benzoquinons), T By, A
Y persistent organic pollutants A=A AR
Dioxins, polychlorinated non—ortho and mono-ortho
. . biphenyls (dioxin like PCBs), organochlorine
All edibl t . .
caible msects compunds(OCPs), poly-brominated diphenyl ethers
(PBDES),
T B, -
All edible insects 32 cadmium, lead, arsenic, zinc, copper A AFE L
A& Rk A

o . G985t okE Z+{FE (ex. chloramphenicol
Bomb Ik M. domest T o . ) :
ombyx mori (silkworms) omestica 4,4’ -dinitrocarbanilide (nicarbazin))
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® 23 2F AFY, F8 49 2 9%

ZA ZAFoZ AL HE

A2 FA3 #EE FAH 9 A4,

A8 A AAAA AF 4 o9 ZX
5 Tu 4A A" L #Ae, G oA
4= 3% e Agedd e dFE e A9 e A TN @A Aol gl A4S DL o oo
RUAS) , T U T
AEEAH: WAA v AE: Salmonella, S. aureus,
L. monocytogeness;, E. colilVTEC) Clostridium
Zug (5B ¥ perfiingens spores;, Aspergillus flavus.
FAR) D HA/AY 3EF: 2FA(aldrin, linden, etion), #| A, t}o]
s A, F5% (selenium), 54 &3] o3k A
QAL HAE 54 (Aflatoxins).
EYA: EY & U 9 Eeted 27
AESA: Y56 EAste 94 "AE T2 Qae ex W A7k o] o
YE (%) aA: gl ex, A 94 9 v FARE Ao j;];: ﬁ]; o :
T T =
93 g
AESH: 2=/AL 2LF2 A3 Y5 HIA
F n A Fo] EAsA] LS Fuje] HFAAG ARG ARE 2% e 2= 9w Az v o
B B34 $34. o3}, B AR, AL B A Bg AY, S8
33 s
AEEH: dso WY mAE] vEA B}
Sol7] e 2o cor : gule] BAAE FARS, AEE ex
= o o3 W Bol: A RAEI B
=93 s
AEsHA: HAdAd nAEGEA Tol) E A (C
perfiingens ¢ T2 HWUA  Bacillaceae, L. oo olabo] uhAlE 7k Wb A WAE 2= Yz A7F GHP, +
s o = = fe] gl =1, T 1= —
b= 2~ Y ol x] A o O] A 3T 1
e 3z monocytogenes, Salmonella). @ 94 W A £ B, BAAd 2 &4, 3 A Aol A ==

setA: T4

E94: gl
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g @A FAHA A4 a4 i x4

AEEA: Aol WAY MR T EAY

NALT W AL PARE)
5} 514 : ' ' ' ins:  Aflatoxins, €%, &%d A 4% BAde oA Ay o g, GHP, |
S 3}t Histamine, @ Micotoxins atoxins, <%, &x%H A =, T548% o W oA MY o Zmod g o
= .. .. .. . 2 = — ) ~
Beauvericin; Enniatin A; Enniatin Al 2 AN f2 FE], I BEA A - e
Ao H} A H 3]
2o 5 9o 1A 9] o Ad A E
= = « BAT.
AESHA: HUAd nAE T2/, GHP, =&, H 2 A9 A4
1= 354 BolA Uoe TEE o gH @ AAY d f
B4 & 4 A ®He A
AEEA: Jdgo HAA nAE F2lo] &g B
52 az iqj o | RS AR S EAY e wga9 40 ne 2%E 0 $48 24 2 duw g6 9
az BA T -
. T, A A A9 4w A 24 A8
5
AETA: A2 vAE S
7] SeH: N Frje]l A 2 X #HEd digh FAESG u) " Al gk oA {13
g one . . 3 ) . .
M U;]; S oo T, 2l Ax JhFe) dig FAdEe #a g AE
EHS S oH
AEA: "W wAE 29 (Aspergillus
funigatus, Aspergillus sclerotiorum, Peniciliium, Ta9A A4 2 &, GHP, GMP,
gAE xF 2 Fusarium; L. monocytogenes; Salmonella) A x4A, dHE71d B, - gt Ay Ao, AAL 55 A
g stathA: ¥ ol 9= ink, bisphenol At &, ¥ i =, g o Au A, Snte 2
phthalates, 2f@lol A L EAlo] 2AJHE =] ks W GMP
B4 5
AEFH: P HHAE Aed 9 A
Aspergillus fiimigatus, Aspergillus sclerotiorum, GHP. GMP
icillium; ium=. By A7l ex/HEd A ’
gzag 45 cocliim®, Fusaiums. o Y Eied JoS AYLE/HE, AN S
884:  Tiramine, Histamine, Micotoxins: 7] A%, GHP % GMPolA A e
\=reN

Aflatoxins, Beauvericin, Enniatin A; Enniatin Al.

294 gla
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Bombyx =E o tatel ! i
mori or It\lort.lﬁ (CETL??“ 9, q ) Gong et al,
caterpillar ordyceps i _ T4 AE AE . 0 s 2003
AZLZYS;r;-E'a fungus mIYi,ﬁzrﬁ's ]7] A KM mice 20 23:]73{ A4 ) e A e e
SEE ]
KM mice 2.5-10 54 AR 718 AA - A 719 e
SD ran 1-4 30 309 HelF7] A - obiby B4 S
KM mice 10 14d 4 54 A9 > 10 +4 54 s
Wistar rats 10 14d 4 54 A9 > 10 +4 54 s
TA97, TA98 8.8-5500 ug’
TAL00. TAL02 Ames test - FR=E oS
g plate
KM mice 0.833-3.333 oul R - fFonld 47 29 gle Pt
KM mice 0.833-3.333 29 A2 718 ZHAE - A 719 e
'Xinjiang' ) Fog sy, Fay
cafﬁsrll-gglsar Wistar rats 0.833-3.333 309 309 HelFy] A - shetd 2 zweiety wal
g
SD rats 20 14 w4 =54 Y - w4 54 0
ICR mice 20 14 4 54 AE > 2 4 =54 95
SD rats 05-2 13% W Eg AT - wemelA A s e
E e et al,
TA98, TA100, I 2014
TA102 312.5-5000 pg/
TAI3, - Ames test - g fd 54

TA1537 plate
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}\1_9_1;]—7;“ B Q gF X].ﬂ\_ 6‘-1_9_31:
1o o . =53 = 53 - -
v Ehlacs) b NE 5 & /strains L ArEF 4 23 E |
/ALE F9 (g'kg Mbw ) 717 (g'kg “bw )
Larvae of 7. . - 51 3 = 5 3 =) o] o
molitor KM mice 0.39-25 74 w4 54 A9 > 25g/kg w4 54 s Yang et 4,
b i 2] 3 1999
KM mice - 09 309 HolF] A - Cyclophosphamided] 319
. SD rats 0.3-3 289 w4 =54 A9 - w4 54 0
Teneb.
Cncorio Breadworms o g T. molitor 2#  TA9S TAI100 Han el al,
molitor e A 3 X
AL W TAlS, 8-5000 ug/plate - - - FREA e 2014
TA1537
SO Aty )y Zhou et al
Hanxia 7} SD rats 1.25-10 g/kg 90 90 HolF7] A+ - s}ahA Bl 5‘-:;3:5 R 0L119§6 e
WA
KM mice 12.5-100% diet 28d 4 54 AE - 4 54 95
. p _ : 5 =7 AE A9 _ o 5 = 3 o
Massicus Hachong ol M. raddei KM mice 125-5% diet ¥ A s A s ws Song, 2012
o Q] t}
Ancplophor  Longhomed e Mysore thorn ICR mice 5 79 74 =4 A > 5g/kg w4 =4 9 Zhang, 2013
Wistar rats 156.25 mg/ml 21y w4 54 AE -
Palembus A ; o o= s =m0
> N: d P. d storde . = , =1 JHE FEES
dermestoid lrisonrrfon REE] g;g]ggtgl es KM mice 225.2 mg/ml 7d N ;5%'? %E % 1]!7]] o %%%? Xu, 2008
es KM mice 225.2 mg/ml -
L. ICR mice 20 14 4 54 A9 > 20.0 4 54 s Liu, 2014
Holotrichia Nobrltahcei?st - H. diomphalia ) §% rERe gEg 9
: ;. mice - vd =54 A .43-51. GAkst a7t A AT A5A n et al,
diomphatia po extracts KM mi 377 149) T4 =4 46.43-51.14 HiS ERLWAD G Jin et al, 2007
dofol %9
Oxya Chinese rice . O. chinensis ICR mice 0.1-0.5 4 30 HolF7] A+ - 5 A A4 Liu and Duan,
chinensis grasshopper 8%, Se extracts ICR mice 0.05-0.2 4% 309 ©lo]®7] o - s B% 2007
- HolF7] AT bt g
dl ®, _
SD rats - onvt w4 54 AE > 10 +4 54 s
o, _
ICR mice - e 4 54 AE > 10 #4854 s
78-5000
' ’IT ﬁ%& ?I“‘%%%’Z - Ames test - =g oS
Ericerus Whi E pela Ch ng/plate
pela ir]]tsexax Adult, nymphae - pe aeg gsvam‘nes o, e . Feng, 2005
Chavannes ICR mice 1255 2441+ =F AL 29 - Felng AR 2a 98
24 N
ICR mice 1.25-5 g/kg - A2 719 A2 - A2 19 A&
SD rats 0.31-5 g/kg - 4 54 A9 - 4 54 %S
SO dHets )y
SD rats 25-10 g/kg 30 30 HeolF7] AT - sjstA o 5—:73:3 stA W3}
WA
Cryptotym ;. 5] ol 1w s B
pana Black cicadas Nymphae 2 i%fgﬁﬂF%.b.E{mS KM mice 3% diet 45 309 #o]Fy] AT _ ol A ;%F;‘jl j\;wf q9 & Sur,lZ O%LE; al,
atrata =H A= A
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}\1_9_1;]—7_]] B Q gF X].ﬂ\_ 6‘-1_9_\'-’/1:
1o o . =53 = 53 - -
v Ehlacs) b NE 5 & /strains L ArEF 4 A} FauEF
/ALE F9 (g'kg Mbw ) 717 (g'kg “bw )
Ant powder KM mice - - 4 54 A9 > 215 4 54 95
1000-4000 pg’ Wang et al,
- Lt he - Ames test - FrAEd S 2006
plate
51 5 30
KM mice 5-20 - FFAZ 29 - el AR 29 g
KM mice 5-20 - A 718 AAL - A2 19 As
SO dHsty )y
SD rats 0.42-1.67 30 30 HelFr] A - s}ahA Bl 5‘-:;1253]@}3 s}
WA
Ant powder KM mice 4.64-46.4 48h F4 54 A¥ > 10 F4 54 8ls Li et al
Polyrhachis Black thorn Adult, larvae, TA97, TA9S, 2-50000 . - = 9o 199521‘
dives ants Fegs TA100,TA102 ng/plate Ames test Asd 98 1995b, 1995¢
PR 2ol
KM mice 055 - =F AL A - ol 49 29 g
4
KM mice 05-5 - A2 719 A - A 719 e
Wistar rats 1.875-75 - AR A > 10 g/kg AP =
FUe dsty Y
Wistar rats 0.5625-2.25 145 90Y HolF7] A - statA 9l }—g:ga shx W3}
o
Wistar rats 1-7 6744 Wy =g A - w54 RE Cai gtal.
Ethanol extracts mice 66.7 g 4 54 AE > 66.7 4 54 s Zhang?l; al,
ICR mice 10 74 4 54 AE > 10 +4 54 s
o) TA] EA] & x4 =X o
Periplaneta American = or= P. americana SD rats 10 e EICIICEa > 10 Hoe Tre e Zhou. 2008
americana cockroach 8%, e powder Toig desty, Sy )
SD rats 2.5-10 30 30 HolFr] AT - shebA 9 Z’:o?;%‘ shA Wz}
BATE
Opisthoplat Water, alcohol, a0 = o = =
2 cther KM mice 16-31.25 142 F4 %4 A4 >3 g/ke FA RS AT 2E o al, 2013
orientalis extracts o
Macroterm : .
Termite, 2= ok M. barneyi and O. . . o) 2 = A4S 2 =y oo Wu and
bafnseﬂ white ant 9%, oFF formosanus body KM mice 0.39-25 74 34 54 Al > 10g/kg vd =4 83 Wang, 1999
NIH mice - 102 Ecx Rk > 10 F4 54 A% Song g al,
SD rats - 104 4 54 A9 > 10 4 54 05
TAY7, TAYS, 625-5000 ng/
Od%g?tef Termite, 42 G2 homoge?ate liquid  TAL00,TA103 Dlate - Ames test - SAEY 9o
rmosanus white ant Ethanol extracts =
st T PN
NIH mice 5-5 244 71 =T f}; =9 - FoluE AR a8 gle
24 i
NIH mice 2.5-10 354 A2 718 AAE - AR 718 s
Coptoterm . .
oS ~emite, 4%, *% Preparation KM mice 02 79 F4 54 A9 - F4 54 98 Weng cf o,
Imosanus N
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pNER= 2 ar 2] & Hez
10 o ~ . =1 1 © bl o © - -
= Ay b e & & /strains I AAEF o A3 Fagd
/AHE 59 (g-kg™bw™) 713 (g-kg™-bw™)
Alkaloids from £. . e . } . = .
Fupolypla Chinese - A e KM mice 0.17613-0.43 - T4 =4 N > 0.17613 S 54 R Tian, 2006
2a sinensis ground 8%, ST E. sinensis _ - Chen et al.
beetle llpowderb S SD rats 10 g/kg 14 w4 54 A" > 10 w4 54 s 2007
KM mice 8.3-33 25 w4 =54 A9 > 10 w4 54 0
“1:' ﬂy N k“;‘l‘ il
M. domestica KM mice 2.8-11 247 7Y =T e - frefw gt A3 23 glF
larvaes i e} Li, 2010
sy Housefly o e powder KM mice 2811 59 A7 719 A4k - R
omestica SD rats 139%-40% 219 #7194 47 - #7194 e
SD rats 14.5%-40% 106 el e I - A 54 e
3 4 =4 A _
o) Hs =0 2] =] oo .
Flyblow chitosan KM mice 2.7 144 (MTD) > 27 54 =4 8= anzo%l;)al,
KM mice 0.9 14 =+4 54 g > 0.9 4 54 8l

- Means no data or not described in the references.
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g2 @ 5 o

wE JHEH, o1 R A A obLAE EFF B A mATNA 7

A w2 ggets 9 Aol Aw, shggel Ba AR L wud FrbAl

8o b= 2 (UF, A4 71F, o, Ta 2 Vg 32 o] 15 2

Ade SEAGUL AR NS ATR, ofF 2 AA A% 18] 60-70%
N .

3.4.2. African edible insects for food and feed: inventory, diversity,
commonalities and contribution to food security(2015)

S-glo] FAbe] mE ofxzz]glel A 470 F o]ide] Fo] AFHEE Ao E
SsUth %4 olZgut A9 AeA wEE e M Ta% stagtew
o Utk HFolA F2 HE &5 Lepidoptera, Orthoptera % Coleoptera
o] AujA gyt ofZggp oA AvEE diFiEe] ZFoA FEAe]

FHgon @ R4D BF W3 /1398 AFDFUL HE2FL AE819]

gk RAD A9} A2 = A3 AAE 2 viAY A7 £3H4 a A, A5 2 Al
of met FEAe 1A EAE Asorsttia AXFUTE 25 7IRE AlFY] A
£ 7S BASIHA ndy AejA wes WA er] fle) vE a&A<
G5, 7 2 UbE Vlso] BT ER BN mEw JdF AE o=
ogt#l 5ot wekA 7t Ales wEl 8 AEEFe] 4% 2 AE 24
o4 5AL selshn AW, dd2s] L 24 W sed 9gE ge AF o
A FAE A U 2 AlR 2 BREY #HUE AgSS A 259
AFEE S 9EA Fob W WA dAel #e $HE Pt 71dE AlFsH
Aelsorslct, olgsk A Qe 7]3)o] t-33}eo], International Centre of

Insect Physiology and Ecology(ICIPE)+= <+ R4DE A3l #HF AREo]| o
sk Ay JgFs st o =4S , Al 2 A EF 2013-2020 &A1 9
dAdS A= & FoYH Y #IIAE AT oA o2 AFE AR R 7]
=
[¢)

9 R A g Avlsste B

i)
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=
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Percentage of adible insects

g

& & B

[
a
]

B Yan Huis(2003)
H ICIPE[2014)

Insectorder

I3 8 £ BRIAY ofxast g £ EAL.

& 25. ofme|FtolA 7Y Wol AH|E:= 23 59 AR HAE ZANA 1T Fo] BEuE
ofmajste] 27t U A9 Lo wet 2R A8H
2 59 = 27t
Democratic Republic of Congo(DRC), Zambia, South Africa,
Bunaea alcinoé (Stoll) Cameroon, Congo, Central African Republic (CA republic),
Zimbabwe, Nigeria, Tanzania
Anaphe panda DRC, Zambia, Cameroon, Congo, CA Republic, Zimbabwe,
(Boisduval) Nigeria, Tanzania
.. DRC, Zambia, South Africa, Botswana, Burkina Faso, Nigeria,
Cirina forda (Westwood) Mozambique, Namibia, Ghana, Togo, Chad
Dactyloceras lucina DRC, Zambia, South Africa, Cameroon, Congo, Angola, Gabon,
(Drury) Sierra Leone, Sao Tomé, Equatorial Guinea
Platysphinx stigmatica DRC, Zambia, Congo, CA republic, Sierra Leone, Sao Tomé,
Mabille Equatorial Guinea, Rwanda, Burundi
Cirina butyrospermi DRC, Zambia, South Africa, Zimbabwe, Burkina Faso, Nigeria,
Vuillot Mali, Ghana
L= Epanaphe carteri DRC, Zambia, Angola, Gabon, Sierra Leone, Sao Tomé,
B Walsingham Equatorial Guinea
[mbrasia belina DRC, Zambia, South Africa, Zimbabwe, Botswana, Malawi
(Westwood)

Gynanisa ata Strand

DRC, Zambia, Malawi, South Sudan

Eumeta cervina Druce

DRC, Cameroon, Congo, CA Republic, Angola, Gabon, Sierra
Leone, Sao Tomé, Equatorial Guinea, Rwanda, Burundi, Liberia

Imbrasia ertli Rebel

Zambia, South Africa, Cameroon, Congo, CA Republic,
Zimbabwe, Botswana, Angola

Anaphe venata Butler

Zambia, Nigeria, Cote d’lvoire, Sierra Leone, Guinea, Liberia,
Guinea Bissau

Imbrasia epimethea
(Drury)

DRC, Zambia, South Africa, Cameroon, Congo, CA Republic,
Zimbabwe

Urota sinope (Westwood)

DRC, South Africa, Zimbabwe, Botswana, Gabon, Mozambique,
Namibia
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£l 39 e,
. . Zambia, South Africa, Cameroon, Congo, Botswana, Tanzania,
Schistocerca gregaria .. -
(Forskal) Su@an, Uganda, Ethlpplg, Kenya,. Sle?ra Leor.le, Mgrocco,
Guinea, Lesotho, Mauritania, Somalia, Eritrea, Guinea Bissau
Acanthacris ruficornis DRC, Zambia, South Africa, Cameroon, Congo, CA Republic,
(Fabricius) Zimbabwe, Burkina Faso, Malawi, Mali, Niger, Togo, Benin
Brachytrupes Zambia, Cameroon, Congo, CA Republic, Zimbabwe, Burkina
membranaceus (Drury) Faso, Nigeria, Tanzania, Angola, Togo, Benin
Nomadacris Zambia, South Africa, Congo, Zimbabwe, Botswana, Nigeria,
septemfasciata (Serville) | Tanzania, Malawi, Uganda, Mozambique
Ruspolia differens DRC, Zambia, South Africa, Cameroon, Zimbabwe, Kenya,
(Serville) Uganda, Tanzania, Malawi
Zonocerus variegatus DRC, Cameroon, Congo, CA Republic, Nigeria, Céte d'lvoire,
(Linnaeus) Sao Tomé, Guinea, Ghana, Liberia, Guinea Bissau
Locusta migratoria
RS = migratorioides Zambia, Cameroon, Congo, Zimbabwe, Sudan, South Sudan

(Reich & Fairmaire)

Locustana pardalina
Walker

Zambia, South Africa, Zimbabwe, Botswana, Malawi, Libya

Gastrimargus africanus
(Saussure)

Cameroon, Congo, Niger, Lesotho, Liberia

Phymateus viridipes
brunneri Bolivar

Zambia, South  Africa,
Mozambique, Namibia

Congo, Zimbabwe, Botswana,

Gryllus bimaculatus De
Geer

Guinea Bissau, Sierra Leone, Guinea, Liberia, Benin, Togo,
Nigeria, DRC, Kenya, South, Sudan, Zambia

Anacridium melanorhodon
melanorhodon (Walker)

Cameroon, Sudan, Niger

Paracinema tricolor
(Thunberg)

Cameroon, Malawi, Lesotho

Acheta spp.

Zambia, Zimbabwe, Kenya

Oryctes owariensis
Palisot de Beauvois

DRC, South Africa, Congo, Ivory Coast, Sierra Leone, Guinea,
Ghana, Equatorial Guinea, Guinea Bissau

Rhynchophorus
phoenicis (Fabricius)

DRC, Cameroon, Congo, CA Republic, Nigeria, Angola, Ivory Coast,
Niger, Sao Tomé, Guinea, Togo, Liberia, Benin, Guinea Bissau

Oryctes boas (Fabricius)

Nigeria, Ivory Coast, Sierra Leone, Guinea, Liberia, Guinea
Bissau DRC, Congo, South Africa, Botswana, Namibia

Macrotermes spp.

DRC, Zambia, Zimbabwe, Nigeria, Tanzania, Malawi, Senegal,
Uganda, Cote d’'Ivoire, Guinea, Ghana, Togo, Burundi, Benin

Macrotermes bellicosus

DRC, Cameroon, Congo, CA Republic, Nigeria, Céte dIvoire,

(Smeathman) Kenya, Sao Tomé, Guinea, Togo, Liberia, Guinea Bissau, Burundi
7o) = ifIS;;;ZZZES(Rambur) Zambia, Angola, Kenya, Togo, Burundi
Macrotermes falciger Zambia, Zimbabwe, Burkina Faso, Burundi, Benin
(Gerstacker)
Macrotermes natalensis |DRC, Cameroon, Congo, CA Republic, Nigeria, Burundi, South
(Haviland) Africa, Zimbabwe, Nigeria, Malawi
Apis mellifera mellifera |DRC, Zambia, Botswana, Nigeria, Tanzania, Senegal, Sierra
Linnaeus Leone, Ghana, South Sudan, Togo, Lesotho, Benin
Apis mellifera adansoni |DRC, Zambia, CA Republic, Nigeria, Tanzania, Sierra Leone,
—_— Latreille Ghana, Benin
=7 . . DRC, Zambia, South Africa, Zimbabwe, Botswana, Malawi,
Carebara vidua Smith
Sudan, Kenya, South Sudan
Carebara lignata Zambia, South  Africa, Zimbabwe, Botswana, Sudan,
Westwood Mozambique, Namibia, South Sudan
gral e Encosternum delegorguei | South Africa, Swaziland, Mozambique, Malawi Zimbabwe,

Spinola

Botswana, Namibia
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3.5.1.1. Edible insects in Lao PDR: building on tradition to enhance
food security(2014)
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¥ 26. 2t2 2~ Xiengkhouan A%, Nam Meung & &olA e <& ol & 7lsA

<35 4
English Lao Scientific 1121314 |5 |6 1|7 |8 |9 |10/11]12
Grasshoppers Tak Tane Locusta migratoria
Euconocephalus sp.
Mecopoda elongate
Termites Mak Phua Macrotermes spp.
Termites Mak Khon Odontotermes spp.
Bamboo . Omphisa
caterpillar To Mir fuscidenttalis
Hampson
Wasps ToKhea(yellow) Vespa spp.
Wasps To Dun(black) Vespa spp.
Dragonflies Meing Naa Gam Order Odonata
Mole Cricket Mieng Xone Gryllotalpa africana
Palisot &De
Beauvois
Short-tailed . . Brachytrupes
Cricket Chi Nai portentosus
Lichtenstein
. . . Tessaratoma
Stink bug(1) Mieng khieng quadrata
Distant
Cockchfer . . L
(beetles) Mieng Chi Noun Holotrichia sp.
Horned . Xylotrupes gideon
beetle Mieng Kham L.
cicadas Chak Chan Cicadidra spp.
gialr)ll‘a gxzvia)ter Mieng Daa Lethocerus indicus

Lepeletier & Serville

(1) Mieng khieng are collected all the year but it is easier to collect during the months of May
and June

(2) Giant water bugs are collected all the year. According to the villagers, the collection is
nevertheless easier during the dry season since

the water level is lower. Source: Mergaert and Sosamphan (2010)
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