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Abstract

"president)

The purpose of this research is to evaluate the effect of dietary supplementation of defatted black
soldier fly(DBSF) powder on growth performance and survival rate under a stress test of the young eel
Anguilla japonica. The diets were added with graded levels of DBSF powder by 0, 5 and 10% (designated
as Control, DBSF5 and DBSF10 respectively). triplicate group of young eel were hand-fed with one of the
diets one times daily for 32 days. The survival of young eel exposed to anaerobic in a stress test was
significantly higher in eel group fed DBSFS5 and DBSF10 than that of eel fed the control diet. Growth
performance of the eel were higher with the dietary Control than DBSF5 and DBSF10. Results indicated
that dietary DBSF powder could be used as a functional supplement for improvements in stress resistance
in young eel. The suggested dietary inclusion level of DBSF is approximately 10% for the eel in a stress
environment. But these results indicate that DBSF regardless of lipid levels, could be poor protein sources
for the enhancement of growth performance of the young eel Anguilla japonica.
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AE 7 v AS ez oF 1000749
¢s Bom fF VI 15208 AER 7T
S A 71zl Atk =3 AIRE FHE|
g3t f714 HrIEY Agolx &84l =
oK(Makker et al., 2014: Van Huis and Oonincx,
2017) AFHA o2 AAZAR] o thA] dEE B
J(kim et al., 2019)%] 3 Y},

242 ool FHE Tl E(3-59%)7 A H
(17-49%)= st lom ofu|igh A& o
£33} {ASIcK(Barroso et al, 2013; Shin et al.,
2020). Wb FollBols 4 AR U AIRYE
249 LA 7HAE e A% Fa7 &
AZ AFEA $oh JoA(Cyprinus carpio) (Li et
al.,  2016), FA|7NE1(Oncorhynchus
(Renna et al., 2017: Dumas et al., 2018), THA &<
oY(Salmo salar) (Belghit et al., 2018), -ol(Seriola
2021). oA $-
(Litoenaeus vannamei) (Shin et al., 2021).
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(Schlievert et al., 1992: Dayrit 2015) Tt 2H&-
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SEeE 98-S $ti(Longvah et al, 2011: Kim
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=35
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mykiss)

quinqueradiata) (Ido et al,

AAEES A3FAZIthBovera et al.,, 2018: Dabbou
et al, 2018).
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Abe] 2EZG7|(M-202)0] AZxE FF
o] 23} gxuks FEsiqit Eeld
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i

<Table 1> Formulation and proximate composition
of the defatted black soldier fly powder
and experimental diets(%)

. Control
Ingredient DBSF* ... BSF5% BSF10%
Commercial diet

Commercial diet 100 95 90
DBSF powder 0 5 10
Proximate composition(%)

Moisture 54 5.8 55 58
Crude protein 523 49.7 49.6 50.3
Crude lipid 9.8 12 74 72
Crude ash 8.5 11 11.3 112

Values of Proximate composition are presented as
means duplication

*Defatted black soldier fly were provided by DAUM
Agricultural Ind., Korea
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WGR (%) =
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FCR = dry feed intake (g)/wet weight gain (g)

(%) = of fish at

harvest/number of fish stocked x 100

[{final wet weight (g) - initial wet

Survival rate number
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(P<0.05). ©] Aol wet AbE W DBSF 7}
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=3

AAE 9 ASAE TR oA ol AW
Ab 59 29 AK(Lauriac acid) ¥ <Table 3>
of YeRSltE gk Follseld A F
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<Table 2> Growth performance and feed utilization
efficiency of eel fed the test diets after

8 weeks

BW@E FBW( WGR(H)  FCR  Suival(%)
Conol ~ 152£04 36225 1382420 14701 100
DBSFS% 145403 202+ 14 101425 162+01" 100
DBSF10% 150 £05 302+12° 1013 +32° 164+01° 100

Values are means + standard error(SE) of triplication.
values in a same column with different superscript
letters are significantly different (Duncan’s test, P <
0.05). IBW and FBW are abbreviation for initial
body weight and final body weight, respectively.
Weight gain rate(WGR), feed conversion ratio(FCR)
and survival were calculated using the following
formua : WGR(%) = [{final wet weight(g) - initial
wet weight(g)} / inithal wet weight(g)}] x 100. FCR
= dry feed intake(g) / wet weight gain(g). Survial
rate(%) = number of fish at harvest / number of fish
stocked x 100.

<Table 3> Lauric acid content in fatty acid(%) in
test diets and whole body of eel after
8 weeks

Test diet Whole body

Laricacid Control DBSF§%  DBSF10%  Control

content

DBSF5%  DBSF 10%

0 39+01 60£02  01£01 05£00° 12£02

Values are means + standard error(SE) of triplication.
values in a same column with different superscript
letters are significantly different(Duncan’s test, P <
0.05).

A z e Ayak Fo g
5 DBSF5% ™ DBSF10%

A
ZFrl A 22k 0, 3.9 2 6.0%7 HEHJLH
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<Table 4> Proximate fatty acid composition of the test diets and whole body of eel after 8weeks (% of

lipid)
Test diet whole body
Control ~ DBSF 5% DBSF 10% Initial " ohrol  DBSFS%  DBSF 10%
whole body

Butyric acid C4:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Caproic acid C6:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Caprylic acid C8:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Capric acid C10:0 0.00 0.24 0.34 0.00 0.00 0.00 0.00
Undecanoic acid C11:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lauric acid C12:0 0.00 3.94 6.03 0.11 0.11 0.47 1.19
Tridecanoic acid C13:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Myristic acid C14:0 9.14 9.00 8.27 10.25 8.51 8.31 8.47
Myristoleic acid C14:1 0.00 0.00 0.00 0.11 0.08 0.00 0.09
Pentadecanoic acid C15:0 0.59 0.52 0.45 0.44 0.31 0.27 0.30
Pentadecenoic acid C15:1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Palmitic acid C16:0 44.67 40.70 40.76 45.66 47.13 47.50 45.44
Palmitoleic acid C16:1 3.78 3.78 3.49 5.45 5.13 5.37 4.88
decanoic acid C17:0 0.46 0.44 0.40 0.22 0.14 0.17 0.17
Heptadecenoic acid C17:1 0.00 0.12 0.00 0.10 0.08 0.08 0.06
Stearic acid C18:0 12.26 11.20 11.46 6.37 6.85 5.74 7.09
Elaidic acid C18:1 0.00 0.11 0.12 0.09 0.10 0.09 0.11
Oleic acid C18:1 11.18 10.58 10.83 22.58 24.87 25.20 24 81
Linolelaidic acid C18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Linoleic acid C18:2 2.40 3.18 3.51 2.04 1.07 1.59 1.81
Arachidic acid C20:0 023 0.20 0.26 0.14 0.22 0.11 0.13
y-Linolenic acid C18:3 0.00 0.00 0.00 0.02 0.00 0.00 0.00
Eicosenoic acid C20:1 1.42 1.22 1.15 1.00 0.15 1.13 1.14
Linolenic acid C18:3 0.62 0.68 0.65 0.34 0.22 0.25 0.26
Heneicosanoic acid C21:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eicosadienoic acid C20:2 0.00 0.08 0.00 0.22 0.15 0.15 0.17
Behenic acid C22:0 0.00 0.09 0.14 0.00 0.00 0.00 0.00
Eicosatrienoic acid C20:C41 0.00 0.00 0.00 0.11 0.07 0.00 0.07
Erucic acid C22:1 0.00 0.25 0.00 0.07 0.00 0.00 0.00
Eicosatrienoic acid C20:3 0.00 0.00 0.00 0.03 0.00 0.00 0.00
Tricosanoic acid C23:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eicosatetraenoic acid C20 0.46 0.43 039 0.24 0.17 0.17 0.19
Docosadienoic acid C22:2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lignoceric acid C24:0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eicosapentaenoic acid C20:5n3 791 7.73 7.07 1.69 1.21 1.28 1.24
Nervonic acid C24:1 0.00 0.17 0.16 0.00 0.00 0.00 0.00
Docosahexaenoic acid C22:6n3 4.88 5.34 4.52 2.72 224 2.12 238
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<Table 5> Proximate amino acid cm\omposion test diets and whole body of eel after 8weeks (% of

protein)
Test diet Whole body
Control DBSF 5% DBSF 10% Initial Control DBSF 5% DBSF 10%
whole body
Aspartic Acid 4.79 4.58 4.52 1.13 1.84 1.81 1.78
Threonine 2.15 2.07 2.03 0.38 0.82 0.80 0.80
Serin 1.96 2.00 1.99 0.24 0.66 0.75 0.73
Glutamic Acid 6.73 6.70 6.56 1.77 2.60 2.72 2.65
Proline 2.25 227 2.28 0.70 0.90 0.96 1.07
Glycine 3.18 3.08 3.06 1.19 1.40 1.49 1.74
Alanine 3.04 3.06 3.05 0.90 1.25 1.23 1.31
Valine 2.61 2.51 2.51 0.67 1.02 0.95 0.95
Isoleucine 2.23 2.12 2.08 0.54 0.92 0.84 0.84
Leucine 3.68 3.56 3.50 0.87 1.47 138 1.36
Tyrosine 1.68 1.74 1.78 0.19 0.56 0.63 0.55
Phenylalanine 2.09 2.03 2.01 0.58 0.88 0.84 0.84
Histidine 2.20 221 2.27 0.63 0.97 0.82 0.90
Lysine 4.29 4.04 3.89 0.97 1.65 1.54 1.51
Arginine 3.10 2.98 2.92 0.88 1.21 1.22 1.23
Cysteine 0.68 0.70 0.65 0.45 0.25 0.18 0.11
Methionine 0.52 0.51 0.48 0.39 0.09 0.08 0.07
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120

80

60

Survival rate (%)

40

20

72 84 96 108 120

—O— Control

[Fig.

—&— DBSF 5%

132 144 156 168 180 192

Time (hour)

—{—DBSF 10%

1] Survival curves of young eel under anaerobic in a stress test after the 4 weeks feeding trial

(means of ftriplicate) (Different letters within the same elapsed time indicated the significant
differences among the experimental diets at the significance level of p<0.05).
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