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NAE AR EohSdle] Hr} w3}

2, 22&d, BUN, 221, AST, ALT

- Eo|So)|o] "I/} HEAe dAoka AF g nx= A v}

C =, A, =28, =22, 24

Solselle] A77F LIPS 4T 5 vlEde] "Wy nA=

. Interleukin 6 (IL-6), Tumor necrosis factor-alpha (TNF-a)

Follselel H77F LIPS AT 5 Hl=de dakstas BAdol nA

. Superoxide dismutase (SOD), Glutathione peroxidase (GPx)
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Table 1. Composition of experimental diets (as fed-basis)

Black soldier fly powder

Ingredients 0 1% 2%
Corn 12.00 12.00 12.00
Rice 23.00 23.00 23.00
Wheat bran 30.74 30.74 30.74
SBM, 45% 3.00 2.00 1.00
Black soldier fly powder - 1.00 2.00
Rapeseed meal, 38% 2.00 2.00 2.00
Corn gluten 1.50 1.50 1.50
DDGS, Corn 19.50 19.50 19.50
Flavor 0.90 0.90 0.90
Tallow 3.80 3.80 3.80
Limestone 2.45 2.45 2.45
Salt 0.90 0.90 0.90
Vitamin premix! 0.02 0.02 0.02
Mineral premix” 0.10 0.10 0.10
Potassium solvate 0.10 0.10 0.10
100 100 100

Nutrient values Analysis
Moisture 11.72 11.46 11.45
Protein 14.32 14.40 14.49
Fat 7.44 7.51 7.63
Fiber 5.56 5.57 5.59
Ash 6.91 6.93 6.99
Ca 1.00 1.01 1.03

Formulated to supply a minimum of 0.5 g of magnesium, 1.2 g of sodium, 8.0 g of
potassium, 2.3 g of chloride, 165 mg of iron, 141 mg of zinc, 7.7 mg of copper, 13 mg of
manganese, 0.2 mg of selenium, 1.5 mg of iodine, 0.2 mg of biotin, 1,226 mg of choline, 1.7
mg of folic acid, 45 mg of niacin, 15 mg of pantothenic acid, 7.8 mg of pyridoxine, 6.0 mg
of riboflavin, 38 mg of thiamin, and 0.09 mg of vitamin Bl2/kg of diet and to supply 16.4 U

of vitamin A, 1.0 U of vitamin D, and 0.18 U of vitamin E/g of diet.



Az TSl £ NP E EMAFE & 20 AANSAT TR FHFS 7.9% =T
i Z o] BFEF2 53.64%, AW 13.43% 8lal F3IFELS 11.02%E Ffste Ao=E E
o

TolEo B2 opHxt S B4 A= # 39 YEM Y. Glutamic acid€]
o] a1, aspartic acid (4.85%), valine (3.68%), alanine

(3.62%) o2 2 FFe YEL ot IRt oE AlSY 3% g do s Pt
= T wWXx2d0.60%) 3 2ol Al(2.65%)e T vlus] BkS w Folisoly W
A 2d(1.33%)7 2tolAl(3.42%) TFe]l B &2 A& YE I o, dA AR ofm 4k
: ]

x40l ke 23 HUE SFAEY By 953 2oz FrhEIG.

F 4L FolFel e Aiks BA4% Aot B4
55.92%, BE3}A WAL 40.78% Z+zt d-5-8tT Qi)
b (Lauric acid; C12:00% 2z=3l =ubakel &34k (Oleic acid: C18:1) 2 &4+ (Linoleic
acid; C18:2n6) & F=2 A4l 83 AYs w2 FTL2 It J= A= YE

STt

Table 2. chemical components of black soldier fly powder

Items %

Moisture 7.93
Crude protein 53.64
Crude fat 13.43
Crude ash 11.02




Table 3. Amino acid profiles of black soldier fly powder

Items %

Aspartic acid 4.85
Threonine 2.15
Serine 2.35
Glutamic acid 6.11
Proline 2.89
Glycline 2.69
Alanine 3.62
Valine 3.68
Isoleucine 2.06
Leucine 3.61
Tryosine 3.08
Phenylalanine 2.19
Histidine 1.60
Lysine 3.42
Arginine 2.73
Cysteine 0.70
Methionine 1.33
Tryptophan 0.65




Table 4. fatty acids of black soldier fly powder

[tems %

Saturated fatty acids

C8:0 0.01
C10:0 1.19
C12:0 29.61
C14:0 5.57
C15:0 0.12
C16:0 15.14
C17:0 0.26
C18:0 3.96
C20:0 0.06
Total 55.92
Unsaturated fatty acids
Cl4:1 0.20
Cl5:1 0.15
Cl6:1 3.42
C17:1 0.19
Cl18:1 20.49
C18:2n6 13.07
C18:3n6 0.06
C18:3n3 2.43
C18:4n3 0.16
C20:1n9 0.61
Total 40.78

» A Y Fol5e B HUE 397 A ASHEt e IS #F 5o e
o AT A AF7IZE 657 F EY 300ge] nAHH Fo ARE F95ES W FAE
of Fo77F tixFol Hlst Frtshe AEFE HA o SAAR] Aol
mebA, R AFFA RS Bt selsole HIbrEs o AFodA AA YET STt
A3, AEARAHFE AR e 5o FF A7 88tk

=



Table 5. Effect of dietary supplementation of black soldier fly powder (BSF) on body weight
in beagles

BSF, % P-value
Items SEM! ‘ .
0 1 2 Linear Quadratic
Body weight, kg
initial 12.05 1228 12.04 1.68 0.9597 0.9398
wk 6 13.12 13.72 1345 154 0.6814 0.7552
Body weight gain, kg 1.07 144 141 0.1 0.5647 0.6228
Average daily gain, g 25 34 33 8 0.1533 0.3024

IStandard error of the mean

5 H|ZA 4 goﬂ /\4/61—

= AR U FolEel £ HUF 347t vEdY AESH AL HA= dFE dotr
*tt (G 6). €% albumin FE== AFRW Folso &2 HVbgEo] /S E 1Ak Al
Fo B2 fFo3tA Frtstd o & @A A4 (protein, globulin, BUN, bilirubin, AST, ALT
FIES AYT F53t FAZAY] Aol BASHA] LUtk o]EL FAEH tig AW =
4 2 LS FUEsh] AelA 2=AME EEolal, oy A o), THEE, iAol
Te A9 F 9}—“3 2 7+ Al geo] "t} (Hochleithner, 1994; Hoffman and Solter,
2008; Kuttappan et al. 2013). wetA o] ZALEEd tigh 2ol7} QlYlomz Fol 5ol &
42 Hlw A ?Hj??} Atsdolgt #ad F s Aot

Table 6. Effects of dietary black soldier fly powder (BSF) supplementation on blood profiles in
beagles

BSF, % P-value
frems 0 1 2 SEM Linear Quadratic
Protein, g/dL 6.5 6.3 6.2 0.10 0.2699 0.6638
Albumin, g/dL 2.8 3.2 3.7 0.13 0.0172 0.6090
Glucose, mg/dL 82.7 80.3 77.0 2.30 0.4560 0.9330
Globulin, g/dL 3.5 3.1 2.6 0.19 0.0620 0.8670
BUN?, mg/dL 5.7 5.7 8.0 0.71 0.2899 0.4960
Bilirubin, mg/dL 0.1 0.1 0.1 0.01 0.8982 0.8756
AST®, U/L 26.3 33.7 33.0 2.29 0.3358 0.4642
ALTY, U/L 25.7 55.7 315 8.33 0.8011 0.1865

IStandard error of the mean
“Blood urea nitrogen, *Aspartate aminotransferase, *Alanine aminotransferase



6. ML Py AAUAE FF
< AE W SIE] BT A Folrk 2o G ) AW G AL JFE Golng
(& 7. WA AGAG/NES G5 F2U 268, FAAY, HDL-Fel~HE D LDL-2
2HE FFS AUTL FAHA Aol ehbA @k Folsel $e wad x
FE 1309 AW FHS FRID You mIW BF AL FEot ofFU IFS

A4 g ALz YEyH.

Table 7. Effects of dietary black soldier fly powder (BSF) supplementation on blood lipid
profiles in beagles

BSF, % P-value
Items, mg/dL SEM! . .
0 1 2 Linear Quadratic
Cholesterol 179 154 184 7.95 0.8275 0.1757
Triglyceride 69.3 71.3 75.5 6.91 0.7923 0.9541
HDL/C? 132 126 131 3.45 0.8713 0.5831
LDL/C? 16.7 11.7 12.5 1.66 0.4148 0.4751

IStandard error of the mean
*High-density lipoprotein cholesterol, *Low-density lipoprotein cholesterol

7. HEde gAY Frle &
AR W sollsel B HUF Fo7h vige] d W mud FFel mAs FES =AM
ATt G 8). L A, HEAY €F g )Y sEc ARUW Foleel B2 HAUberE
of dFe Wk, TE A s HUbrEEe] SVMESFE 1A AGer FosiA ST
AT olEd A= Fosol WHElZd =A FFEHol As ZEH d (Park et al,

o]
2t AT d<4 ) phosphorus, sodium, potassium
2 chloride®] & 2 9] Aoy TS B HrtgeFo F

NEE EATL Bt AT



Table 8. Effects of dietary black soldier fly powder (BSF) supplementation on mineral profiles
in beagles

BSF, % 1 P-value

Items SEM - -

0 1 2 Linear Quadratic
Calcium, mg/dL 8.9 12.0 13.5 0.14 0.020 0.660
Phosphorus, mg/dL 3.6 4.1 4.7 0.21 0.055 1.000
Sodium, mmol/L 146 148 149 0.50 0.070 0.656
Potassium, mmol/L 5.2 4.9 5.2 0.07 0.622 0.071
Chloride, mmol/L 107 110 108 0.53 0.386 0.051
Magnesiun, mg/dL 1.9 2.1 2.1 0.04 0.108 0.809

IStandard error of the mean

Table 9. Effects of dietary black soldier fly powder (BSF) supplementation on nutrient
digestibility in beagles

ltems. % BSF, % SEM! P-value

> P 0 1 2 Linear  Quadratic
Dry matter 71.97 74.55 75.21 2.96 0.017 0.992
Nitrogen 73.16 77.06 78.51 2.64 0.039 0.825
Energy 72.03 72.24 73.22 2.28 0.717 0.890
EE? 78.80 78.97 79.22 3.52 0.934 0.994
Ash 73.95 72.77 73.01 1.17 0.579 0.628

IStandard error of the mean
’Ether extract

2z dHA
(AndreuQ} Rivas 1998; Bulet 5 1999). u}g}A] ‘ﬂl% o] LPSE —r?:l T WoHd JAXE =
AgE A3, IL-69F TNF-av= A3t & zbol& YERA &skth T8y dsbkst a4l
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10). ol ofHl g7} o 5o 2 Hu7]e] FEEo| duZ &A% 2 AsSdA 8-S
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Table 10. Effects of dietary black soldier fly powder (BSF) supplementation on inflammation
response challenged with LPS in beagles

BSF, % ) P-value

Items 0 1 2 SEM Linear  Quadratic
IL-6% pg/mL

before injection 15.72 17.84 15.20 16.13 0.091 0.290

after 3h 6634.54  6709.15  6394.44 145.84 0.314 0.312

after 6h 6560.12  6721.25  5593.96 460.14 0.213 0.291
TNF- ¢ 3, pg/mL

before injection 4.55 5.53 5.65 3.19 0.563 0.550

after 3h 1776.73  1847.30  1846.70 45.26 0.342 0.537

after 6h 13.64 12.63 14.25 5.88 0.385 0.779
SOD*, U/mL

before injection 1.78 1.94 2.32 0.78 0.239 0.692

after 3h 1.06 3.61 2.81 1.42 0.441 0.036

after 6h 1.05 1.67 0.89 0.39 0.798 0.196
GPx°, nmol/min/mL

before injection 58.96 54.76 55.01 13.37 0.849 0.894

after 3h 3.64 6.72 3.11 24.24 0.989 0.034

after 6h 42.12 50.94 53.05 24.42 0.014 0.371

IStandard error of the mean
’Interleukin 6, *Tumor necrosis factor-alpha, ‘Superoxide dismutase, °Glutathione peroxidase
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