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Chemical Tenebrio molitor Ptecticus tenebrifer Black soldier fly

composition (%)

CcpP a7.8 48.2 42.1

CF 6.1 6.06 7.0

EE 34.6 29.5 26.0

Ash 6.3 6.82 7.0
Essential amino 42.3 46.3 45.0

acid




HavasvuauuNasluraduTIAULNISIRIYRULlAYRIgNENS

nsiesuvueuLuasUuy Tenebrio molitor foaussAULN1TIRATYAUIAYDIGNENTNUIN A3

a A

ETUNTEAU 2% TBnT1NsAUlaNiLdY dnsinisasaivlniindusasddimtndianinegand
I oAa a o A oA a ' ! =3 oA a ! v
nauniinsESusEAUBULaznguldlasy udegalsinu nquiaSuvue ULy S 0, 1%,

WA 2% LUTAMUWANE19TL Ao and Kim (2019) fawanalumnsnen 1

Table 1: navaUaULIAIU Ptecticus tenebrifer siaaussaugnISIAYLAULAYOQNENS

ltems CON" TRT1" TRT2" SEM’ P-value
Initial BW’ (kg) 6.93 6.93 6.93 0.02 0.86
Final BW (kg) 218" 2101 21 55 0.19 0.03
d 0-35
X y Xy
ADG () 425 402 418 6 0.03
ADFE (0 575 561 578 10 0.35
F/G 1.354 1.398 1.387 0.033 0.27

" Mean values within a row without a common superscript differ significantly (P < 0.05).
e CON, basal diet with 2% fish meal; TRT1, basal diet with 1% fish meal and 1% dried mealworm

(Ptecticus tenebrifer) larvae; TRT2, basal diet with 2% dried mealworm (Ptecticus tenebrifer) larvae.

#11: Ao and Kim.(2019)

719891N15AN Y1989 Ao and Kim.(2019) #amnAaaenu Biasato et al. (2019) NU3N NISLASY
PuLULUAIUUNTEAU 0, 5%, uag 10% UUMUNASULSA (Body weight Initial), 8m51013

WwigyAulaRdsdeiu (ADG) wazsnsinisiulanadu (ADFI) lufinnuuansneiu fananslunisnen 2



Table2: navaauauulau Black soldier fly AaaussaugmMsasyAulnvegngns

ltems Dietary treatments SEM P-value
BSFO BSF5  BSF10 Linear Quadratic

BW, ke Initial 6.10 6.09  6.09 0.005 0.620 0.621
End Phase |l 31.88 3223 33.06 0.457 0.708  0.587

WG, kg Total 25.78 26.14  26.96 0.581 0.361  0.791
ADG, kg/d Total 0.42 0.43 044 0.010 0.361  0.791
ADFL, kg/d  Total 0.72 0.73 0.75 0.006 0.069  0.922
FCR Total 1.71 1.70  1.70 0.033 0.848  0.888

BSF black soldier fly; BW body weight; WG weight gain; ADG average daily gain; ADFI average daily feed
intake; FCR feed conversion ratio; SEM standard error of the mean; BSFO = control diet; BSF5 = 5%
inclusion level of black soldier fly meal; BSF10 = 10% inclusion level of black soldier fly meal

diets formulated for two feeding phases: | (from d 1 to d 23) and Il (from d 24 to d 61).
1" Biasato et al.(2019)

1%
= o

AT MTLESUNUBULNAMNTEAU HUMINFILSULSN (Body weight Initial), &%m51A19
Wwigiulaasdaiu (ADG), dnsinisnulaseiu (ADFI) uaz 9nTd1ulasuenmis (feed ratio) laidl

ANMULANFNU TIdanAaInU Jin et al. (2016) Adwandlum1s197 3



Table 3: #avawuauLIaIUY Tenebrio molitor fApaNsIAULNISIATYLAULAYRIGNENT

Criteria Tenebrio molitor larva (%) SEM P-value
0 15 3.0 4.5 6.0 Lin. Quad.

Body weight (kg)

Initial 8.05 8.04 8.05 8.04 8.04 - - -

5 week 17.78 1834 19.10 19.77  20.22 0.53 10.01 0.90
ADG ()

Overall 278 294 316 335 348 11.0 0.01 0.91
ADFL (g)

Overall 532 550 566 586 604 17.3 0.05 0.96
Gain:feed ratio

Overall 0.521 0.538 0.565 0573 0.576 0.011 0.07 0.62

SEM, standard error of mean.

fa: Jin et al.(2016)

nstasunueukiasluluemvegngns nulmsasuuasliiaSunnsyiu ddnsnisiule

Uming wazonsinisiasyiulanedu luunne1eiu (Ao and Kim, 2019; Biasato, 2019; Jin, 2016)
[ [ a . . r-:l' LY o § v ~ 3 v v v

wringalsimunisiaSuvuauuwias Tenebrio molitor Misediu 6% vinlvignansilumings 8nsns

Wigiule 9nsin1siule dargendnsedudu fadu nsasuvueuiuasuluoimsvesgngns laldl

HadesaUsEanSnmmsasyiulavegngns



HavasuauuNasludanisdeslivasgnans
a = [ a 1 v (% 4 (% [ oA
MIlESunUBULLAINTEIU 2% dn1sdesldvesingui lulasiau uagndenuliiiisainngud

laifins1asy Feaennanaiu Biasato et al. (2019) fauandlunisen 4

Table 4: navosvuauwIatUU Ptecticus tenebrifer Aonseaslavadgnans

ltems CONb TRT1€ TRT2€ SEMa P-value
D 35

Dry matter 81.87X 78.81Y 80.41%XY 0.80 0.04
Nitrogen 81.61X 78.57Y 80.27%Y 0.78 0.03
Gross energy  80.28 79.46 79.28 1.30 0.42

x,y Mean values within a row without a common superscript differ significantly (P < 0.05).

e CON, basal diet with 2% fish meal; TRT1, basal diet with 1% fish meal and 1% dried mealworm

(Ptecticus tenebrifer) \arvae; TRT2, basal diet with 2% dried mealworm (Ptecticus tenebrifer) larvae.

fi11: Ao and Kim.(2019)

719l91nN1SANYIVBY Biasato et al. (2019) wuin A1SLESurUpULLaIlUNSEAU 0, 5%, Way

10% denasianistaslivasinguins, a158unsd, Wenu wazludu Tty dwansdumsnd 5



Table 5: naveausuuualy Black soldier fly donisgeslavasgnans

ltems Dietary treatments SEM P-value
BSFO BSF5 BSF10 Linear Quadratic

DM Phase | 0.960  0.955 0.959 0.003 0.924 0.503
Phase |l 0.958  0.954 0.958 0.003 0.926 0.534

oM Phase | 0.965  0.960 0.964 0.003 0.857 0.524
Phase Il 0.964  0.960 0.964 0.003 0.913 0.518

cP Phase | 0.803  0.808 0.828 0.012 0.443 0.805
Phase |l 0.766  0.777 0.795 0.015 0.466 0.916

EE Phase | 0.811  0.857 0.856 0.014 0.220 0.442
Phase Il 0.853  0.828 0.865 0.012 0.716 0.291

BSF black soldier fly; BSFO = control diet; BSF5 = 5% inclusion level of black soldier fly meal; BSF10 =
10% inclusion level of black soldier fly meal diets formulated for two feeding phases: | (from d 1 to d 23)

and Il (from d 24 to d 61).
‘1'71|3J’1: Biasato et al.(2019)
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Matinsfny1ves Yoo et al. (2019) wulnnisiasuvueuuwiasy Tenebrio molitor 11nsgfuy
finasionsgeglavasinguiy, ndsnu, 1Usiu waznsnazilu N1ty Fgenndesiu Ao and Kim

(2019) wae Biasato et al. (2019) fauanslunnsad 6

Table 6: HavauauLLasUU Tenebrio molitor doniseeslavesanans

Treatments
Items Fish Meat Poultry  Tenebrio SEM p-value
meal meal meal molitor
Dry matter (%) 84.35 86.99 87.65 89.44 2,679  0.08
Gross energy (%) 83.62 88.39 87.86 89.53 3.135  0.06
Crude protein (%) 85.04 86.76 87.87 89.58 2.387  0.05
Total amino acid (%) 85.37 86.90 87.97 89.60 1.543  0.05

SEM, standard error of means.

fa: Yoo et al. (2019)
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Table 7: navemuauuwuaslu Tenebrio molitor fenmseaslivasgnans

Tenebrio molitor larva (%)

Criteria SEM p-value
0 1.5 3.0 4.5 6.0 Lin. Quad.
Nutrient digestibility (%)
Dry matter 90.13 92.33 92.93 93.80 94.22 0.715  0.05 0.53

Crude protein 86.29 90.25 91.27 92.17 93.04 1.141 0.05 0.47
Crude ash 67.62 67.17 71.11 72.20 76.01 1.841 0.06 0.66

Crude fat 81.40 81.67 82.96 82.79 81.55 1.328 0.87 0.65

SEM, standard error of mean.

fian: Jin et al.(2016)

nstasunuenkualulueImsvegnans nuinisasukarliESunnsyiu dnnsdeslives

MW, Ay, Wk waznsnezdily ldunns1eiy (Ao and Kim, 2019; Biasato, 2019; Yoo,
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