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¥ 2
(g/100g)
=27 3L E ) Lk 3 &
A 471.4440.49° 52.99+0.05° 15.69+0.20" 21.8140.13° 9.5140.03"
271 399.80+0.89"°  [76.17+0.33° 14.9940.02' 3.95+0.24" 4.89+0.07"
222 de a g d d
STT 378.05+12.35°  |78.56+4.33 8.264+1.38 3.4140.11 6.5340.19
o 383.79+1.75°  [21.19+1.89° 68.31+1.97" 2.86+0.14° 7.64+0.21°
A7 403.7140.17° 26.47+1.94° 51.84+2.53 10.0240.26° 11.6640.33"
714 498.43+1.10° 39.27+1.34" 44.41+1.06° 10.4140.23° 5.90+0.05°
H A 404.5340.35° 61.03+1.68" 31.2141.82° 3.96+0.09’ 3.8140.05°
# 5t 478.73+0.51" 65.06+0.56 16.60+0.63" 16.94+0.10" 1.40+0.02"
_"E!.]:ﬂE e b e f d
=9 362.23+15.77  |68.08+3.51 20.09+0.22 1.0740.06 6.60+0.37
EHE2A7] (384 7440.01°  |61.43+1.28" 16.53+1.91° 8.10+0.42° 7.98+0.08°

(W) BAE 2 A EE SHE A 105 948 5o 5 75 A% 2 AEEA

1059 52 A58 2AAAR SAFS vwste] & 3o Ytk FAFHS &3 A3(F 3), U]
< 108.83%, EWE 93.25%, SAE2H7] 86.72%, <54 70.21%, S704F 69.32%, W] A|uf
51.30%, Z70dk 37.38%, AT 9 36.69%, RN 22.56%0.2 e}, EAH ZdHadst
Z1&ollon, FHES SAE 2AH7|EoR YET.

X3
5 9% 10 9% 15 9% 20 9%
A 10.61 + 1.27 23.28 + 10.29 27.24 + 16.33 51.30 + 12.09"
27)& 40.53 + 8.18 54.88 * 7.91 93.66 + 28.42 108.33 + 14.99°
L 16.48 + 6.33 49.12 + 3.69 55.57 + 5.93 70.41 + 3.85
ity 12.69 + 8.27 19.97 + 10.40 20.57 + 9.92 2956 + 7.57°
2708k 8.16 * 6.54 15.86 + 12.86 46.71 + 19.70 37.24 + 18.95"
E7hut 26.13 + 13.16 31.41 * 15.01 62.94 + 14.63 69.32 + 21.33"
H] %) u} 8.67 + 7.88 14.53 + 5.69 39.94 + 13.82 5513 + 10.67"
73 u} 14.56 + 12.34 24.11 + 11.71 40.80 * 9.73 36.69 + 16.21°
EHE 36.32 + 10.65 44.85 + 11.98 59.91 + 14,16 93.25 + 10.29"
22 E2¥7) |28.57 + 8.89 39.11 + 11.17 69.45 + 10.92 86.72 + 18.79"

105 A8 AR
ATHE 3ok e P

5. 2=
5 AT

X 4
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(g/100g)

AT |2Ed(kea) |araE wug A e ey

27 564.00+2.64" [14.4141.02" [44.5340.79° [36.81+0.59" [3.09+0.02"  |1.94+0.05°
a71% 533.33+3.51 |11.86+£0.95'  |51.70£0.21° |30.9840.71" [3.9940.00™" |1.46+0.03"
FTT 522.0042.65  [11.98+0.62°  [50.75+0.11° [30.14+0.52° |4.31+0.00" |2.82+0.03'
o 419.6742.52° |16.45+1.23"  |62.05+£0.74" |11.74+0.50° |5.18+0.01"  |4.57+0.02°
CKET 433.67+1.53'  |12.05+0.67°  |60.70+0.96" |15.864+0.30" [6.07+0.05°  |5.3140.02°
=7 451.67+1.53° |16.90+1.16" |55.90+1.69° |17.87+0.41" |5.76+0.16"  |3.57+0.04"
H A 411,00+1.73"  |24.2440.94°  |56.05+0.61" [9.98+0.34" |4.55+0.03'  [5.18+0.04°
A= % 407.67+3.06° |18.05+1.05°  [63.00+0.57 [9.28+0.58  |5.14+0.01™  |4.53+0.04°
THE 509.33+7.37 |13.64+1.19"  |51.37+0.43° |27.70+1.56 |4.13+0.02™" [3.15+0.01°
HE2U7] 515 7842.09" [16.314£1.59"  |39.4040.92° |38.08+0.91° |3.5140.68"" |5.0420.05"

£
S
of\
{o

A8 F FAFe] $5% 3% AR WF

7] 10% 953 2) T AaAAY A% S &397F 53 (E 3) E7]&(vheat bran, WB)(108.33%),
WM E (Tenebrio molitor fecal soil, TFS)(93.25%), &21&22d”7](food waste, FW)(86.72%)2] 3F YRE |
5}04 A=} QS Hd2 2 F JdE HAY ags 3] Y8 7F ARE eI 2RSS 24

kol 3 5ol YERHAT.

i Moo

|

# 5
(g/100g)
A 2T Z=22 (Keal) |&53E ) A 5 3&
WB 399.80 76.17 14.99 3.95 4.89
TFS 351.12 69.51 11.15 12.27 7.37
FW 384.74 61.43 16.53 8.10 7.98
WB/TFS (50/50) 375.46 72.84 13.07 8.11 6.13
WB.FW (50/50) 392.27 68.80 15.76 6.03 6.44
TFS/FW (50/50) 367.93 65.47 13.84 10.19 7.68
WB/TEFS/FW (50/25/25) 383.87 70.82 14.41 7.07 6.28
(F) 10F 98 T SAFo] 73 3% 985 T A% 735 Al 59 & SAH 2 2A4E 4
%m£ﬂ7%4ﬁkglgwm,%%E@m,%ﬂ%ﬁaﬂ@ms
= o

10&9 JEEAH%§~QMHHQ<~ﬂ
Adetal, o5& thdd HlER E£35te] A
(days post feedmg, DPF) 5¢ 7tdog ZAFS =H3 E} Ziﬂak—"— WB 370.74%, WB/FW 368.57%, FW
339.77%, TF 289.37%, WB/TF 267.84%, WB/TE/WF 21.92%, TE/FW 173.22%% YElwrom (% 2), WBSH H]Z=3F =4
29 Hol: AT WB/FWolglem, WB(2009 /ke) Btk FW(50¢ /kg) €8] 71F0] A stz WB/FWE AHg&a}
= Aol o AAAol vk AzhEt.

3% 42 TS Ax 7F AR ARE 2AAAY 3o AEEAe
& Auaw, AR TR Ar AdTelN ZAAALY A ww " e
Saelth. =, E 29 ® 62 Auad, FALH A FUEA BF 959

2

%WWWP]QQHHQ‘hﬂ] A oAME AR HA O oz AU,

l-ﬂ
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[0064]

[0065]
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(g/100g)
AT a2 A ¥ e 227 (Keal)
VB 51.51 + 0.05 |25.17 + 0.08 |15.13 + 0.05 |4.36 + 0.02’ [493 + 1.25'
TFS 56.40 + 0.06" |18.97 + 0.24" [16.06 + 0.08" |5.11 + 0.21' |255 + 1.65
FW 37.75 + 0.02' |36.28 + 0.34" |18.57 + 0.28" |3.54 + 0.01° |[415 + 5.23
WB/TFS (50/50) 53.91 + 1.05' |23-73 £ 0.48 114 43 + 0.61° [4.58 + 0.02° [200 + 1.29"
WB.EW (50/50) 46.61 + 0.02° [29.12 + 0.25 |16.48 + 0.27° [4.86 + 0.01" [347 + 0.28°
TES/FW (50/50) 47.68  0.57° |29.93 + 0.68° |15.01 % 0.07° |4.45 £ 0.03" [347 £ 0.98°
WB/TFS/FW (50/25/25) 50.67 + 0.24° [25.55 + 0.29° |15.77 + 1.24° |4.61 + 0.01 |311 + 1.27°

(vh) At=e] 565 = gy WEE Fo voldyA] LS EFo AR E&& Fo
7] 3l 71Ee] Bag Abmo] wEdFR AMEEE 6% o (Park et al., 2005; Kim et al., 2018; Jeong et
al., 2017)& A3t HasS Hriste] 7] & 7o dEMAY. ® 7S Fastd, ©538hE (amylase,
maltase, sucrase)®] W& TS L. fermentum, L. acidophilus’} 3% Aoz yelgkon, wald (protease)
I} XA (lipase) ¥& &5 L. fermentum, L. acidophilus, P. acidiloctici”} $-F38fo] A AAEE AR

Uwgs 93 2 L. fermentum, L. acidophilus, P. acidiloctici® A3},

Z7
Amylase Maltase Sucrase Protease Lipase
L. plantarum |3 47 + .24’ [35.28 + 3.84° [44.09 + 3.35° |107.70 + 0.48" |0.086 + 0.001"
L. fermentum |4 01 + 0.50° [85.13 + 6.89" [24.94 + 1.45 [112.35 + 0.82" |0.094 % 0.002"
L. acidophilus |3 56 + 0.12° |15.58 + 3.56" [73.96 + 0.12° [116.87 + 0.98" |0.093 + 0.001"
P. acidiloctici|y 77 + 0.29° |28.98 + 7.34° [43.24 + 3.52° [112.59 + 0.74" |0.093 % 0.001"
B. subtilis 1317 + 0.09° |25.27 + 1.01° [46.31 + 0.24° [100 + 0.00° 0.090 + 0.001°
S. cerevisiae 334 3 (.12 [42.68 + 2.64" [42.70 + 0.80° |106.85 + 0.57" |0.096 % 0.002"

H_
H_

AR 3T FEAFFT(3 microorganisms, 3 7|E AR EF AEHE F8URAE(effective
microorganisms, EM), &R (yeast, Y) 1x106 CFU/mLE E7]&/2AE2d 7] E¢AE 50 ml/kg &Fo 2 A
7vsked 5, 7, 14, 21, 28Uzt HEF F(days after fermentation, DAF) ZMAAZ fFFol FoI3 F FAZ
= sk, = 3 ENeR IEgd ARE Jold AaAAY FARS Uehle gzl =
YeastZ TaEHE ALRE HoF AMAALY SAFS HEhls 2g=e]
b SAZFSE YEhlE 2 Zeltt. & 3 A k55

o SRS FAFC] qAH R Eokow, WEV|IIPHEE 5 DAFY W A

LE7IE wETE 7324]@0] o, FAYF Fu adrt 25

EHALEE mholLolU A S AAAA Y] AtrR A3t

(™
A
Y
)
Ach
o

\

2

SEAbEel] HHAOoR ARG = sorbic acid(S)¢F HA FH AR dEX ASFAFEE
(grapefruit seed extract, GSE)Z AF=o] Z+ZF 0.05%, 0.10%, 0.15% =33+ & ZAAR ] FAs) 59
FAFES M A3t E 6ol YERAYE. & 65 FastA, GSEE 0.1% HUFSIS wWe] FAFe] 7 =%
AR 25 AT A fFougk xol7k STt sorbic acid®t AEEAFEES] 7H4S 1kg 71F 27 7,100€
¥ 11,500990]7] @il sorbic acid7b Bl AAAel & Aom vetwtt. SAE S &3 =3 HEAE A
gt A FlA Feng Aoyt filerm =z Adet s HE o] WHAVE xdEo] HAAdol H&

sorbic acid 0.05%2 WHA=Z AAQsAc).
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[0069]

[0070]

[0071]

[0072]

[0073]
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(Ah) AR etz s =4 o9

371 7”“7‘]*13]4 Uty E3tAlE (fermented wheat bran/food waste, FWBFW)S] &3} =4S &3}
7] Y&l 33 (agar, A), 7}2}7)F(carrageenan, C), ZAFHAE (Starch S)ES AtgFH 2562 HIbsla =HSE
a

AbEEFe] 1:1(w/v) &2 7‘97%}0% 08 w572 IAFSQE e & UIA7|E Z85te] 6 m AF9 AR B
oldtl. Mol AlgE 60Tl ZzHz; 50, 100, 15087+ A =7 A gAAA Foskt. 3
M st ARE AR AARE 39 Z2AAAT Y FAFS AT AR (e 7S T, = 82 et
T 9% AAES HAE AARE Hold ZAAAY FAFY) nHs Az uf Freu gk xpol 7t
sSolth, v AxAgte] B r = y: & A Az
< W, AR Fo] Holdly]l Wi Ao 53 (6,380%1/100g), et
(10,900€1/100 g), #HAFER-(7,900€/10 o] 7 AAA eI en uFst Am
of me FAF] Fong zke]7t fl X

(oh) mashe Ajmel W em LS BAAAL ] 2R 2A

A7) SAE2H7](FB) 988 1112 Z38k3ith. 3% (L. fermentum, L. acidophilus

=2
P. acidiloctici) 1x10° CFU/mLZ WBEWol 50mL/kg &0 = HEate] 57 waalolch(FWBFY). 2&7F 2y
FWBEWell WAl 24 sorbic acid 0.05%2 F7}sle] & ZF(FWBFW-S), ©ololA agar 25%2 H7}8}o] Z=TH(FWBFW-
SN, I F EFEY THSE 1:1w/v)E Ao] 6087 WrE7|oA HEE3ic}h, wkSo] 1 FWBFW-SAE 6 mm |
208 Ay 5083 60Tl 11x3 Z(FWBFW-SA50) 4°CollA 3w Aatl ).

Yol AxdE Pa WUL/S2E2d 7] (fermented wheat bran/food waste, FWBFW)/S/A/BO—‘?”
(FWBFWSA50) AtEE Folgh Z2AAAYY d7]& (B2 AMSE Z2aAA ] AWES vluste] oz 3 8l
LER AT

L= 85 Fharskw, FWBFWSASO AMEE Foldh 2AAA e Agheko] fonstAl S7kst 21s &elst
o, mEkA 2 o] AR E A AAZ e T3S SAF 2 HaH7E Qo] uho]l e
AAE Z2AAAY g Aol AFESIGES W AAE T EE&8S EoFE 2947 v AoE YERT.

32

g
D)
%
o
ot Ho
of\
N

]

Z 8
Zgu A Z A |} el E x3 & Z2g
WB 54.47 + 0.22 29.44 + 0.73 12.04 + .096 4.05 = 0.00 527.67 + 6.80
FWBFWSA50 52.70 + 0.20 34.98 + 0.7 10.86 + 0.95 3.99 + 0.00 545.49 + 6.96

B gAY} e JiAlE 2 B AA dEL 2 29 Vs eSS f4A dEsta & el o
e w71 AAs 54 s A Ao, E wwe] WeE AstaAl k= A2 ofyuk. ofrle] JjAE A
Ales olelo= & wHe] Y| APl Hlge £ vE WY dEo] A Thesiths AL 2 BHo] &oh
71 okl A B X Aol Al AR Aotk

_10_
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b7 i wWB
200 § -
N awerw
N
N oFwerFw
N
N
§ OFWBFW / carrageenan / 50
N
§ ®FWBFW / carrageenan / 100
\
N
N
N
N
N
N
N
N

SFWBFW / carrageenan / 150

Body weight gain (%)
a -

——
 —
pzziiz:
——
=
i
e

5 10 15 20 DPF

EH9
300
a,
250 ab
b
£ 200 H
£ R awWB
& 2 N oweFw
£ 150 N N oFwerw
g N N OFWBFW/ starch /50
: N N mFWBFW /starch /100
g 100 N N SFWBFW/ starch /150
@ N
N

5 10 15 20 DPF

N

A AR

3 bgE SHRRANE 11 19 FFuE EFsHE WA

A7) WS A7) TtEE SR 2Agr)e E3Ed SEvlA e~ HullE (Lactobacillus fermentum), FEHE
Al 2~ O}A]E%—Eri(Lactobam us acidophilus) % #H ] 3A2 o Alt]2HE] Al (Pediococcus acidilactici)9
3N AFE HEIN F 4289 FoF daATE @A

A7) BB 0.06-0. 15584 WRA, 10-305%%e] DA D B Wrlale] wEee v ;
WEE 7] EFES A 3me100m 2712 JFstel AxA7E WAS TP 2AAANE AR A
zupg oA,

A7) 7HEE SAE 2YriE A9 SAE A7) e EE A AlEY 54 AlRola
A7) AEAE 222k (sorbic acid) B AHeF A FEFE (grapefruit seed extract, GSE))o]ar

47 BAAAY G ARt ZAAAY SAF AYHFFE ¥ F LA

mlo

=4o% s BAAAYE A

7]
3} AR SRS 1 19 FHuE EFsE WA

A7) A1 A7) T SAE 2y E3dEd FEaRAE A~ HuE(Lactobacillus fermentum), FEH}
g2 oAl = F 2~ (Lactobacillus acidophilus) ® #HtY3A 2 o A ZE]A] (Pediococcus acidilactici)]
3N TFE HAET T 428U B WHaA 7 E
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