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olo] w0y Aspergillus oryzae®] A}&o] ZQd AL GEFS o83, B A4dx=
33} Zo] yetwtl. Chitinase A A$ AAZ O 2 Rhizopus oligosporus w2 Aol 0.34 wmito 2 7}
F =4 SAFAY. Y 79 AE AgAFA chitinaseZAo] H=& #FE Holwo] glo] chiting £
shetal Q= A8 259 &Be 2 wad o]&sly] 7MY a&Fd 2 gotHdu. webA Bacillus
subtilis\} Rhizopus oligosporus 5 &3l Fo] @S Aoz Fustsit).

_4
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k1

wepA] S chitino] E£9E IFE ol &3 TRERAES AUT A o A5 TAEs AL =

o
= =
B4 Aol & mAE A5 U3 HE&adE 2 Zlo] HaF Zo=z foslgltt. ol& 93| chitinase

Aol w2 Rhizopus oligosporus®}t protease & 0] 2 Bacillus subtilis, Aspergillus oryzae %5 A
Foitt.

3. Bacillus sp. @52 Aspergillus oryzae 2 Rhizopus oligosporus AdF< AAAA 58 HAA
(1) 2599

1o

T
= A

Bacillus sp. 159 7% waxgo] #5d tigt Asiseo] 3

Ae dE e T ¥8Y A 4 o7 ASIFES 4o e DA

2] PDTSA(Potato dextrose tryptic soy agar)E A|Fdte] 2 H&5AIIFAHS FAch, AME 5] A4S S
T AADAE (Korean Agricultural Culture Collection, KACC)olA EFYS Bacillus subtillis(KACC
No.17798), Bacillus licheniformis(KACC No.15829), A=#o 22X ¥ E&|3F Bacillus subtillis(CIBl, CIB2)
5 4%9 Bacillus sp. T AdFE Adspergillus oryzae(C A, 24d€ ©=2d) 2 Rhizopus
oligosporus(KACC No.60529)E AF&3litt. 72 A9 A7 3mme agar plug FEZ wix|¢] s7led HE
S}, Bacillus sp. % paper discHo= & °3°ﬂ AEsIAT. 2§ 30TCoA 72A417HS wigst &
Bacillus sp. @7 X7 7ol AZYE ZAste] IA&(Inhibition rate)= 3AFele] ZAsktt. o o,

Bacillus licheniformis(KACC No.15829)¢] 7%, 21&o] H7/IE 4 g+ vAERE AL o] A= gor}, H
TAolY H 5 HA AFA E5] AMREHE vAEQ] A& nHEste], A4 A5

(2) 248 43

i
—x—‘mg

HA e, B 2 TaEe
o
>
o

B A3 Ay CIB1¥ CIB29 7%, Aspergillus oryzae X Rhizopus oligosporus 334 A|50o & A& <l
st = ARewW | Bacillus licheniformis(KACC No.15829)9] 789 Rhizopus oligosporus 37 A|so] &L,
Aspergillus oryzae®l 73%-ol+ CIB13} CIB29 7% Hls] ¢kal} o= AE Y A THE By, wbd
Bacillus subtillis(KACC No.17798)2] Z-%-oll= AudFeo] AFAA o] Holx] ghes AoB FAEIT

wheba &= BF AEo A% Aol Bacillus sp. o5 W3k Ao HdFe Ta * Bacillus

It
7.

ES EANTa
sp. w78 WaVE A= oA dg S dEsior & Ao

£ H&
2 e ek(E 1).



[0095]

[0096]

[0097]
[0098]

[0099]

[0100]

SS90l 10-1888921

¥ 1

o5 Bacillus sp. 9] Aspergillus oryzae 2 Rhizopus oligosporus 2374 A=

Rhizopus oligosporous ¥ Aspergiflus oryzae
b ~ e N

CIB1 725

CIB2 72.5
Rh/'zoﬁus oﬁét;prous

7798 .

15829 65.0

(1. Inhibition rate (%)= ((R-r))/R x 100, R Ald FRU=ZNH 7P "ojA = Ad F=dY9 7 &2
A5 r& A F2Ye} jidle e A F2Y 9 #Ao|t).)

4, 9d, £ I I protease ¥ chitinase B SHS B3 o5 AE

(1) 28 %4

9, E3 7T 9§ Protease FAHS SAHI7] flste] AHAEEtaIO A 48A1%F WS S Bacillus
subtilis(KACC No.17798) (B) 2%, Aspergillus oryzae(E.xt) (A), Rhizopus oligosporus (R)S 1% Casein
broth 10 mlel Z+zt HFsdck. zZ+ #F+5 37T, 160rpm shaking incubatoroll A 24A17-s< wjst &
whatman filter paper® oJ¥ % 10,000rpmel]l YAIEFEE3le] & AAANS Zghooz ALE3}T. Protease
FAESAHL 37C 2=HF L o]F 0.65% casein £ bmlo] Z&EANS ZHZ; Oml, 0.5ml, 1ml ¥l 37TCNA
30E7F HESAIZl 3 TCA BmlE 21l enzymes EAA|7]al ThA] Z&49NS Z1719] casein®& oo 1ml, 0.5ml,
Oml go] &AM FHE 1 nl2 9FFT AAF] 1nl7F HESE AF5U0. EFAE 37ToA 307 o
Al Wb A]Z]aL 0.45 um ZEE o33k &N 2mlE ¥l vialol] &7]13L Z+ZFe] Na,COs 5ml e}t Folin—Ciocalte's &
AS 1 ml @olA E3Hle] 3087 vHAFACE. 0.45um ZEHE o33 & 660mmolA FFHE SAEAL 1. 1mM

tyrosine standard stock solutions ©|&3&}o] HFEaXe] sty a4 48 YeR

A, Chitinase B4 FHLS 7 #575 aALAMIA(1.26% colloidal chitin(SigmaAl A|¥E E& Ad=% 2
HHo R doj Hand madeBEl; 2%), 0.23% glycerol, 0.08% peptone) 5mlol| Bacillus subti]is(KACC
No.17798) (B) 2%, Aspergillus oryzae(ZFR+) (A), thzopus oligosporus (R)= 1% 247 HE3 & 37T,
160 rpme] shaking incubatorolA] 48A]7F &<F FEH|FSE 3 10,000 rpmoll A 1053+ LA E 0}01 ?i%% A+
Mol fHal¥l YIS DNS(dinitrosalicylic acid)¥o® AZFSIATE. &4 1 unitS 1A]7Fo] N-acethyl-D-
glucosaming A= @49 % mg/mlE lunito 2 543}

juci) rS&
rulru

ol-}J
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[0101]

[0102]

[0103]
[0104]

[0105]

[0106]

[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

S=50dl 10-1888921

(2) 43 2%

Protease®} Chitinase@AdS F543 A3 = 49 Y. Protease &4

L
o
.
=

Bacillus subtilis(B),

Aspergillus oryzae(A), Rhizopus oligosporus(R) Al 7e] E&H#F(BAR)7F 7ME =& 24842 YeElIT.
‘?}?:_1 el HlEAE 2R = A g UERISA 2] SR FEUE 52 S4S YEES g8
4 ATt Chitinase A =AAY Rhizopus oligosporus?} 7F4 =& FAEAHS vehfo] &%9¢ chitin
%3}1011 AVM = Rhizopus oligosporuss &8sk Zlo] Aed Zow mosigivt. wopA ZF4A xn| e
HAAgE 98 40T E= 60T 2o 2ad 35 A Mo EddFE L8t Tasks slo] 259
ol R

dle} chitin wallol Aol FE T AR Fekstirt.
5. Paper disc8< 5% @Y, £F ¥F° W2 protease T4 FAHL 53 4579 A4
(1) 23 34

Paper discH<S E3F Egtgo] WE protease A SAHYHE e #Ul. skim milk broth HiA|

10mloll Bacillus subtilis(KACC No.17798) (B) 2%, Aspergillus oryzae(tE<t) (A), Rhizopus oligosporus
R)S A7 1% H=3ste] 37CoNA 160rpmeZ 48417 X EulkAl 71 & whatman filter paper® o 3}3}aL
10,000rpmell 10 AAlEelate] dsde AHEUTE. 0.20im syringe filter® of3ste] A& s 20u09}
syringe filter 3FA &< 20Z Z+ZF skim milk WA 9} chiting Aol AL & agar?S A4S mealworm
powder A, silkworm pupa®lA| ol paper discHOoZ HZEsle] 12A17F, 24X 7F, 48X 7ol YeERG 3k AA =
71 SA38.
(2) 48 4=
Paper discH<S 53 9, &3 459 protease g =AHAN= 59 YeRATE. A7 Ao wE 3
Hi)S =& Z Bacillus subtilisE 1E 7]&07 FAS uwf 2447, 48A)7F
71& vk, 12A17k0] AWS wE EE HHX] oAl Zto] L}E}LERA] 9k
T O24A13, 48A1ZFe] A tS W] B7F 7 =2 o BIEs el gee R
UERHTE. mealworm HX|ol| A= 244 7koll= BAR©] BE.T} °F7r ‘#% & YER AT
o B
=

rﬁ

Q)
=2,

o
r_{
:O{;I‘
A
A
e
rfo
o C
=
X
lo 3
Lo
{
lﬂl l-ﬂ

s}
=
V
s}
=
ot
]
=l
_1
My
O

o=
A8 7k —?01]~ M we BEEs el BAR>B>BA ’\O]ME} silkworm pupa MR A& 247k BA,
BAR, BR, ARe] BX.U} 3o A 7|7} F 3l 48413 A3 & A4 W k2 BASB>BAR £22 E7 e
Skim milke} TFAAE 7| do] % 27| uifd wuld B Zol7} vEhdt o=z dgHEr, T
3k syringe filter® 3l @ o HFTES w o] YeElYH &S AL protease T ALV}
Extracellular (Exo-type) BEIE olUQEl Aoz Holm 2 Aste] FF7 EAHK] &&= 2@ A oA
protease &4Jo] YElL}A] gk
6. 9d, 3 IFo e A1daEe da ¢
(D) A8 9y
&g #F0 wE da e GAs] fste] AAAAT FF5 4E e @X3 ZAAAT
= ‘47}0}0% *—1}5]' T dddF EdHFE SN Bacillus subtilis(B) 1%, Aspergillus
.5 .5

subtilis®] 7% T TF A ofn| Bl AE Wol] WAt WAZY X &3, Aspergillus oryzae, Rhizopus
oligosporus & %"%0191 A5 XAE A sol Mo WA g Al AR EAES] AlFel EElHe
Ueld 5= glo] it X @] ujiol] 48417 Hotul Mg = ATt

(2) 48 4=

9 T ST E da P SAH AYE 1 29 #o| yeigow dilde] RIAHEE ofv i
2R FAHINGS u EFAFE HAET MZo] dAdAFE HFS AMZHY 1-2% FL e YEhm
R EFQ Aspergillustt Rhizopus =330|E 1x2 AESt 2x}2 Bacillus subtilisE &3 o2 HZ3



[0115]

[0118]

A5 AgaEe] HE XS SE WA Bacillus subtilisE HE3AY FFolot sAlo &3 MERT
obw e FeF NDRO] 7FF =2 #S vEhdS st 4 k. w3 F il

subtilisE AF3RNE Wl Bacillus subtilis®] 59 F33 HaHE FAAA (DAL #54 &2l) =
ToMde] BgE B3 A ol&d =go] H F AS AeR ARHIAY. o= ofgY GC-MS 7171E T
guj g BM(HE 3, GC-MSE o]&3t #F Ta oA Wt o3 ] AR W Hu FA)eR: I AYs

Ae FolxF2 el A¥ 2 (Rhizopus

gAe & JolEd 5 ol&ste AldaEs AT

oligosporus) B vl #| 2~ MBEE A(Bacillus subtilis)® £abdgom WAz o F 459 45

o} IR o7t YEehtEA] Felslr] ¢sle] SPME(Solid-Phase Microextraction) WHOE A
A=)

g sttE FF F GCNSE of&sto] b Al $eA 7|2
1:(/] o) =]

WaAZl & B, subtilis & F HES 48AI1%F 22F WE AT RIB A= WHNZE B, subtilis & &3] 48
AZE ZEAIZD & R, oligosporus & ¥ AE3sle] 48AI7F 22k WEAIZ] BIR AR F A9 AlRE o] 8433

24 Ay RBO 4§ Esters AEe] 1070, Alcohols AlEe]l 970, Aldehydes AlFe]l 570, Acids AlFo] 274,
Pyrazine Al&o] 871, Ketones AlFo] 47, Alkanes AlEo] 370, Amides Al¥o] 370, Furans Algo] 171,
Aromatic hydrocarbons A|¥¢] 170, Miscellaneous compounds’} 4702 % 50709 7] AES SHsTh. vt
H BRAIE S 79 Esters A€ol 370, Alcohols AlFo] 371, Aldehydes Aldo] 471, Pyrazine AFe] 771,
Ketones Al€e] 470, Furans Alge] 170, Aromatic hydrocarbons Al&e] 17§, Miscellaneous compounds”} 37l
2 ZF 26719 7] Adito] 578 FHo] RiBAIRTF BiRAI RO HlE| 2uj7tE )R] v EAlEte] HAl @
S Ule Ao® dddn. #54 54E Fots B A7 BRAEE RBAIE HE dx=Ee TaHrt Aeka,
RtBO] - H3FA olWA Floraldt @77t &2 Ao 2 setEA=d, IR 545 S8 gls 43 RiB
Ao Aldehydes AIES] BiRAI=C] H3l] <F 78] o] H2 FS Yehle o=z 24

715 F2 JEdH, 3] dRow

S [e]

[<]
4 g7 4ol 958 7

o |

Aldehydes AlGe] 7| EL 1A} Lo
adH A Qlo], olelgt B O R RiBAI=S

olr

x 2

e

L B 17.1740.00" 0.48+0.00' - 0.49£0.00' -
A 16.46+0.01" 1.2040.00"" - 0.39%0.01" -
R 16.71£0.01° 1.10+0.00" - 0.69%0.00" -
BtA 16.8540.05' 0.86+0.00" 7.95£0.00 g g540 gF | 11-26%0.00
MB 16 8310.04' 1.39+0.07" 772005 19 y710.00" | 19-17£0.33
BA~ l6.6240.01"  |1.44+0.14° 8.32£0.24 1y 1410.02" | 13.70%0.16
BIR 16 95+0.01° 0.77+0.00" - 1.14+0.02' -
BB 17 20+0.00" 1.4740.03° - 2.1840.05" -
BR - 17.33+0.05" 0.58+0.00" - 0.85+0.00" -

_12_



S=50dl 10-1888921

D B 16.9040.01"  {0.67+0.00" - 0.53+0.00" -
A l6.s240.01"  [1.2520.00 - 0.65+0.02" -
R 16.420.01" 1.11£0.21" - 0.67+0.00" )
BA 16.4420.01"  |1.4720.04° 10.97£0.01 1y g740.01" | 9-70£0.06
AMB 6 4340017 |2.2120.00° 10.61£0.08 19 4o+0.00" | 22-62%0.15
B\ l6.4240.01"  |1.9740.07" 10.77£0.06 19 g340.06° | 18-85%0.53
B 6.7240.00°  [1.15+0.00" - 1.0620.00" -
BB 16.5620.01"  |1.9220.00" - 2.04+0.06° )
B l6.68+0.01"  |1.20+0.07"" - 1.3240.01° -
F-value 411.415""" 102.543" 1311.945
[0119] 1) mean=£SD.
[0120] 2) a~b means in a column by different superscripts are significantly different at 5% significance
level by Duncan's multiple range test.

[0121] 3) x: p<0.05, #*: p<0.01, #**xx: p<0,001, #**x: p<0.0001

[0122] 4) M : Meal worm

[0123] DM : Deffated Meal worm

[0124] B : Fermentation for 48hours after inoculating with Bacillus subtilis

[0125] A : Fermentation for 48hours after inoculating with Aspergillus oryzae

[0126] R : Fermentation for 48hours after inoculating with Rhizopus oligosporus

[0127] B+A : Fermentation for 48hours after inoculating with Bacillus subtilis

[0128] + Fermentation for 48hours after inoculating with Aspergillus oryzae

[0129] A+B : Fermentation for 48hours after inoculating with Aspergillus oryzae

[0130] + Fermentation for 48hours after inoculating with Bacillus subtilis

[0131] BA : Fermentation for 96hours after inoculating Bacillus subtilis and Aspergillus oryzae

[0132] at the same time

[0133] B+R : Fermentation for 48hours after inoculating with Bacillus subtilis

[0134] + Fermentation for 48hours after inoculating with FRhizopus oligosporus

[0135] R+B : Fermentation for 48hours after inoculating with Rhizopus oligosporus

[0136] + Fermentation for 48hours after inoculating with Bacillus subtilis

[0137] BR : Fermentation for 96hours after inoculating Bacillus subtilis and Rhizopus oligosporus

[0138] at the same time

# 3
[0139] Volatile compoundﬂ RT” R+BD BtR Odor description
Area’ |Area % |Area Area %
Esters (11) 10 3

_13_



S=50dl 10-1888921

N-methyl urethane 9.5 311.6 10.7 333.3 19.0
Methyl 3-hydroxybutyrate| 16.8 6.4 0.2 | ® - apple; green; fruity; wine-like
Methyl benzoate 31.8 4.3 0.1 - - eucalyptus, phenolic, wood,
medicinal
Methyl 10-| 35.8 5.9 0.2 - -
| |methylundecanoate
Ethyl laurate 36.8 14.2 0.5 - - floral; waxy; soapy; sweet
Ethyl tridecanoate 40.0 3.8 0.1 - - Green
Methyl myristate 42.5 | 13.0 0.4 - - fatty; waxy
Ethyl myristate 44.1 | 163.0 5.6 - - fatty odors
Ethyl linoleate 44.8 - - 181.9 10.4
Ethyl Oleate 45.4 6.4 0.2 272.0 15.5 |Coconut, sweet
Isobutyl myristate 50.3 7.4 0.3 - -
Total esters peak area % 535.9 [18.5 787.2 44.9
Alcohols (9) 9 3
Ethanol 10.8 | 192.6 6.6 - - Ethanol
isoamyl alcohol 19.9 19.7 0.7 - - Fusel oil, whisky
Acetoin 22.6 | 171.3 5.9 - - Buttery, cream
(R,R)-2,3-Butanediol 29.3 | 233.4 8.0 - -
(25,35)-(+)-2,3- 29.7 1 20.3 0.7 6.9 0.4
Butanediol
2,3-Butanediol 30.1 35.2 1.2 - - Burning
1,3-Butanediol 34.3| 34.8 1.2 - -
Benzyl alcohol 38.0 9.8 0.3 4.3 0.2 |pleasant aromatic odor
Phenethyl alcohol 39.3 5.7 0.2 26.5 1.5 [rose, honey
Total alcohols peak area % 722.7 [24.9 37.7 2.2
Aldehydes (8) 5 4
Acetaldehyde 4.2 572.9 19.8 - - Ethereal, pungent
3-Methylbutanal 10.1 | 26.1 0.9 47.7 2.7 |Chocolate, malt
2-methyl-1-Butanol 19.8 - - 8.8 0.5
Nonanal 25.5 18.6 0.6 - - Oxidated oil, fat, citrus, green
3-Methoxy-2-butanol 28.7 - - 9.5 0.5
Benzaldehyde 29.3 - - 29.2 1.7 |Burnt sugar, almond, savory
methoxy acetaldehyde 32.3 17.9 0.6 - -
2,4-Decadienal 36.4 7.3 0.3 - - Deep fat flavor, chicken flavor
at 10 ppm,
citrus/orange/grapefruit flavor
at lower dilutions
Total aldehydes peak area % 642.9 [22.2 95.2 5.4
Acids (2) 2
Acetic acid 27.6 | 29.7 1.0 - - Sour, astringent, vinegar
2-Amino-4-methylbenzoic | 33.8 12.7 0.4 - -
acid
Total acids peak area % 42.4 1.5 - -
Pyrazine (10) 8 7
Methylpyrazine 22.0 - - 2.5 0.1 |Nutty, green
2,5-dimethylpyrazine 23.7 | 27.5 0.9 313.4 17.9 |Roasted, cooked
2,6-dimethylpyrazine 23.9 4.5 0.2 11.5 0.7 |Baked potato, nutty, fuity,
cooked rice
2,3-dimethylpyrazine 24.5 4.1 0.1 - - Cooked, nutty
2-Methyl-5-ethylpyrazine| 25.7 - - 2.8 0.2
trimethylpyrazine 26.1| 79.3 2.7 104.6 6.0 |Cocoa, roasted, cooked
3-ethyl-2,5- 27.1 6.4 0.2 4.5 0.3 |Roasty
dimethylpyrazine
tetramethylpyrazine 28.0 | 338.6 11.7 35.9 2.0 |Milk-coffee, roasted, chocolate
ethyltrimethyl pyrazine | 29.0 | 16.7 0.6 - - Candy, sweet
2-Butyl1-3,5- 32.6 | 35.9 1.2 - - |Earthy

dimethylpyrazine

_14_




[0140]

[0141]
[0142]
[0143]
[0144]
[0145]
[0147]
[0148]

[0149]

SS90l 10-1888921

Total pyrazine peak area % 513.0 [17.7 475.1 27.1
Aromatic hydrocarbons (1) 1 1
| pheno!l 42.3] 18.2 | 0.6 25.9 1.5 |Phenol
18.2 0.6 25.9 1.5
Ketones (6) 4 4
Acetone 7.4 15.1 0.5 219.0 12.5 |Pungent, irritating, floral,
cucumber like
2,3-Butanedione 12.1| 241.7 8.3 43.2 2.5 |Buttery (low)
2-Heptanone 19.1 - - 26.2 1.5 |Fruity, spicy, cinnamon,
penetrating fruity odor in
liquid
2-Nonanone 25.4 - - 8.0 0.5 J|irritant odor
2-Tridecanone 36.1 7.5 0.3 - - |Fatty(very weak)
2-Pentadecanone 43.1 19.3 0.7 - - Jasmine, celery-like
Total ketones peak area % 283.5 9.8 296.4 16.9
Alkanes (3) 3 0
1,13-Tetradecadiene 34.8 15.6 0.5 - - Coriander-like
Cyclohexano—15-crown-5 35.0 9.9 0.3 - - Pesticide, onion
15-Crown-5 44.9 6.4 0.2 - - Fatty, waxy, dairy
Total alkanes peak area % 31.9 1.1 - -
Amides (3) 3 0
Diethylenetriamine 5.5 42.2 1.5 - - Ammoniacal
Betaine 19.1 4.2 0.1 - -
1,1-dimethylhydrazine 32.8 15.8 0.5 - - Ammoniacal, fishy
Total amides peak area % 62.2 2.1
Furans (1) 1 1
|2-pentyl furan 20.4] 7.2 | 0.2 3.5 0.2 |Nutty. bean
Total Furans peak area % 7.2 0.2 3.5 0.2
Miscellaneous compounds (6) 4 3
Nonane 17.8 3.3 0.1 - -
3-Hydroxy-3-methyl-2- 21.1 - - 10.8 0.6
but anone
Diisopropoxy methane 30.4 - - 17.4 1.0
Styrene oxide 32.3| 17.6 0.6 - - |aroma(Z)
1-Isopropoxypropane 32.6 13.1 0.5 3.2 0.2
1,2-Dimethylcyclohexene | 36.0 6.4 0.2 - -
Total MC peak area % 40.5 1.4 31.4 1.8
|Tbtal volatile compound 2900.4 [100.0 [1752.3 100.0

1) RB: 1

. A nd
using B. subtilis and 2

fermented using RhI.

fermented using Khi.

. d
oligosporus and 2"

oligosporus.

fermented using B.

subtilis.BtR: 1St fermented

2) Masshunter data analysis library of unknown compounds on DB-WAX column (Wiley library 2011)

3) Retention time
4) (Peak area/1000000)*100
5) Peak area percentage

6) - : Not detected.

7. 0T 2 Z5E A9, 2 2

(1) 59 g 2 AT

_4

2 22 v Ax

L) ﬂze A3 FF= TE=RNTH

4%

-

O 1T o 7o

Aol ®2)3F Bacillus subtilis(CIB1)&F CH Aol A A




[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]
[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

SS90l 10-1888921

2 FuHE A oryzae(FRA)S ARESIAT. E ATolM= A oryzaes TS B FEIR 2A o
A2 aEol Azol A&

TS A 1olAM yebd me} o] FXA17)aL, =& H7FE F, Autoclave 121TelA 1583 SAAIZIH.
WZHAIZL 5= AL oryzae(FEA) 0.5%5 AFT 5 30TolA 4843F wigstt}. o]F HAxA7|= HAS S8 A2
HaEs deth ool dE AR Alxede = 73 2

2 AT A= lab test® {1533}04 Mg, g g EEEE Y] 2v A Ax TheAds gotsted #dE T
of WA #Fd THTE H7F $ Autoclaved o] 121TCelA 308 F¢r = . ol%
Oligosporuse 0.5%9 FZ=Z HES = 37CoA 48A1xF @A FY. o|Fdl Bacillus sp. dTE ZFolA
proteasea®} chitinase®&/do] =& H#F2 FAMA B. subtilisE 22X 02 199 T2 HEste] 37TA 48
AP daAioss Adass Axsch. oo gk Mg AxTALS = (EE X199 AldaE Ax
QLEBHEO® R, oligosporus 9 B. subtilis 9 x4 &)z} A},

(4) 3%, 23 2 ELIH 2L A=z

71 (3)ollAl Lozl A1gEaEd A2dEE, &
o]
=

ol M

WARZ 6:2:2 HEw Eae], o w 206 AL

o
1:2.5(w/w)EHadte] 40T &=7]olA 2145t SASIATE. A 2v|iA] Az BHlE&e X 49 AAFA
. SA" Ass det 228 dEdel o3sk § 8000rpmell A 30#7F  #4lE2] (HMR-2201V, Hanil
Industrial Co., Seoul, Korea)d}o] A5 AASIL, nHES 1A Zu|AAZ, B2 WY Zr|AAZA
Ak, vobrk, 3 BE A4S 50TCE %%ﬁiﬂoﬂ FaEH e ZuAAE EArt. ol¢t #HHEE ZFEITH

T % 1o e

Aub oiFR s ArEEEe A4 7] Aidas Ax A 2SH diAl tiFEte s ARgste] dS
ATE. (SS)

S ¢ T AILEE AT A2REE  H22THE,

MS @ ZAARAT G0z AxF A

"
kol
il
i)
By
2
L n
é
[\
i
kol
il
H
rlo
%
N
ﬂm

CS « a5 Argas: gAuF A2eas F227HF,
p=h

PS 1 el diE”] Aldas: gAUF A2eas  H227H

I 4
% weight of ingredients
Fermented Fermented Roasted rice flour 20% brine
Product 1 Product 2
17.1 5.7 5.7 71.4

QAL e WF 7] 0.19-0.23%0 A 792k 0.36-0.45%%2 FA3] Z7FelRa FwH

0.48-0.58%= eI,

o|\

7kake] 219 Apel
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[0167]

[0168]

[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0176]

[0177]

[0178]

S=50l 10-1888921

R )
Samgpls™ Ferments tion fime (days)
i] 7 14 21

oH 557 63120 P12 587 £ 002 FTT=000° 571002
1 626=001% §.03 = DO2* 5AT=0.01° 5 81=0.01"
8 60320101 5.77=001° 5.70=0.02° 570D 01"
o5 §31002 608 = 0O0* 583 =001° 3 85001
F-value B1TEEEH 415 8607 ABEAGE 1T8ETL
Titrmmbla 85 0. 10000 045 = 002 048 =000 0,580 007
acidity L 0.10=0.00 038 = 000° 043 = 001° 0.4 8=0.00°
L] 5 0235006 0.40= 0:02* 058= 0017 0,580 00"
5 0190 00 0.365= 003" 050 003" 0550 00"

F-value NS 13,008 15687 1888

1) Mean=*S.D

2) ““Means in a column with superscripts differ significantly at the 5% level

3) NS: not significant, *P < 0.05, **P < 0.01, *x*xP < 0.001

4) SS : Soybean sauce
MS : Fermented Tenebrio molitor larvae(Mealworm) Seasoning sauce

CS : Fermented Gyllus bimaculatus (Cricket) Seasoning sauce

PS : Fermented Bombyx mori Pupa(Silkworm) Seasoning sauce

(2) A zol2AY Hed 2¥E § IE 34

(Tukey's HSD test).)

F 7184 ngE 9 JdXA, Mohryel e drs X 63 & 235 ¥Heg. & 7184 18 SAHZY A
B2 RE ARolA 184 wel SAeN 1 ol T 2 WHE Ui sk, N 2
E A= 40.00 ° BrixE YERNY] AlEZF] /94 Aol7t gla G A= 7)ite] Aol wEr A
FA A FAS Bl 2194 RS 4GS o YEAE 17.20-18.00%, Mohriol W NaCl
2 15.72-17.79%% e,
X6
Samplem . Fef?entation time (d?ZS) .
Sg?ﬁe ss” 25.00% 0.007° |35.50 + 0.58" [42.00 £ 2.30° | 40.00 £ 0.00
S(,OlBirdii)( U 195,00 £ 0.00" |[34.00 £ 0.00° [36.00 £ 0.00° | 40-00 *0.00
cs 25.00 £ 0.00 |45 50 4 058" |42.00 + 2.31° 40.00 + 0.00
PS 25.00 £ 0.00 |54 00 + 0.00° 12000 + 3.03" | 40-00 % 0.00
F-value |yg” 18.00" 5.211 NS
Sal(i,%?)“y S5 11750 + 0.00° |17.75 % 0.29" 16.40 £ 0.00 117 99 + ¢.00"
MS 11738 + 0.25° [17.00 % 0.00" 16.40 £ 0.00 117 99 + 0.00"
S 118.00 £ 0.00" [16.50 + 0.00° 18.00 £ 0.00 145 99 + 0.00"
PS" 11750 £ 0.00" |16.94 £ 0.00° 17.60 £ 0.00 117 99 + 0.00"
F-value |19 g7 67.00" NS 2.4315
NaCl (%) | S5 146 48 + 0.14° 16.00 £ 0.08 115 79 + 0.07° [16.02 + 0.13°




[0179]

[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]

[0187]

[0188]

[0189]

[0190]

S=50l 10-1888921

WS 117,24 + 0.00" 16.18 £ 0.07 115 37 + 0.00° |15.67 + 0.17°

S 11779 £ 0.07 16.00 £ 0.15 147 54 + 0.00° |17.30 + 0.17"

PS 14648 + 0.14° 16.22 £ 0.17 117 45 + 0.18"  [16.60 + 0.27°
F-value 1147 960" NS 347.968 " 56.375

1) Mean=*S.D

2) ““Means in a column with superscripts differ significantly at the 5% level (Tukey's HSD test).)

3) NS: not significant, *P < 0.05, **P < 0.01, **xP < 0.001

4) SS : Soybean sauce

MS : Fermented Tenebrio molitor larvae(Mealworm) Seasoning sauce
CS : Fermented Gyllus bimaculatus (Cricket) Seasoning sauce

PS : Fermented Bombyx mori Pupa(Silkworm) Seasoning sauce

(3) A= =

Hunter A:=7]¢] =743 =
aL, PSe] B¢ Srhekalem MSek CSv & WskE HolA| skt
o

=1

=

73} 7o

ol met ol AL FAT F U

ERi . Bl Lake]

Xx7
Day 0 7 14 21
3)
sample

L 4) al)2) b c
sS 42.75 + 0.01 3871 + 0.16°  [34.75 + 0.16° [33.04 £ 0.09

MS 38.14 + 0.44°  |36.25 + 0.07 [39.00 + 0.09° |37.33 + 0.03°

Cs 36.54 + 0.14°  |38.80 + 0.04° |34.75 + 0.18° |34.94 + 0.04"

PS 3052 + 0.06  |31.87 + 0.20° | 30.86 = 0.10° |34.00 + 0.12°
Fvalue | g0 gssp” 24045195+ 9325 98T 5005, 617+#+

a S5 7.04 + 0.09" 9.71 + 0.22"  [8.02 + 1.06° [8.61 + 0..04°

MS 6.04 £ 0.44° 7.02 + 0.13 8.78 + 0.07" 9.96 + 0.04"

€S 7.48 + 0.13 9.30 + 0.02° [8.74 + 0.06° |9.59 + 0.03"

PS 2.16 + 0.01° 450 + 0.04°  |3.38 + 0.07° |3.65 + 0.02"
F-value 242106755+ 1388 992+ 940265+ 19845 , 696+

b S5 19.12 + 0.15° 13.59 + 0.39° |7.66 + 0.23 6.37 + 0.05
NS 12.08 + 0.25 8.04 + 0.24°  [14.20 + 0.27° [13.01 + 0.04°

Cs 11.46 + 0.30°  [13.64 + 0.13° [8.28 + 0.03° [8.87 + 0.08"

PS d c d d

1.43 + 0.03 92.58 + 0.02 1.8 + 0.05  [2.08 + 0.03
F-value 1758675+ 1931 2125+ 3214, 04dxsx 08264 37 4wxx

1) Mean=*S.D

2) “Means in a column with superscripts differ significantly at the 5% level (Tukey's HSD test).)
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[0191]
[0192]
[0193]
[0194]
[0195]
[0196]

[0197]

[0198]

[0199]

[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0207]
[0208]

[0209]

S=50l 10-1888921

3) NS: not significant, *P < 0.05, *xP < 0.01, #*xP < 0.001

4) SS : Soybean sauce

MS : Fermented Tenebrio molitor larvae(Mealworm) Seasoning sauce
CS : Fermented Gyllus bimaculatus (Cricket) Seasoning sauce

PS : Fermented Bombyx mori Pupa(Silkworm) Seasoning sauce

(4) 8473 A

T SHAT 1 8 Fol wAENoW, AV Z AJREIRY FAHSE oAl Aolg: BT
(p<0.05). BAFL VRS We BAZ M Fad AE F shbolch. AW Las)e] MG B
AT o] Frkels AFS BHlow 0dAfellA 7date] 2-48] Fizte] TbsMloH, 21dAl RE AlRelA
7V e AT FFol SAENUT. 54 7] #9F o] T S AR Ule] A"l w3t
AshE a-opdetolAle] 8o R et HAA e ddolth. SS7F 04AHE w2 Sl S
S YEd Ae B AFED 5ol vlEl BstE o] x7] R R AlREM 21datd 7Y e $d
Fo] IS el AlRE S 0datel wls S7hek 3 Al 7 ekt

# 8
Dav [¥] T 14 21
smmple®
Raducing 55 P41 P L 4 34=0.08" 4 260 03" 4565006
sugar M5 0.70=0.01° 20020 01° I 005 317=002°
C5 0.90=0 00 357008 3.78=0.05° 4.05+0 85"
BS 0280 00" 280001 311003 3420 1"
F-valus sapaasr @ 6681227 BE0.815 15433

1) Mean=*S.D

2) ““Means in a column with superscripts differ significantly at the 5% level (Tukey's HSD test).)
3) NS: not significant, *P < 0.05, **P < 0.01, *xxP < 0.001

4) SS : Soybean sauce

MS : Fermented Tenebrio molitor larvae(Mealworm) Seasoning sauce

CS @ Fermented Gyllus bimaculatus (Cricket) Seasoning sauce

PS : Fermented Bombyx mori Pupa(Silkworm) Seasoning sauce

(6) BF =r|2A9 otv|xd W3} 574

N el /4 7Itel] wE opnmE] F4 WSk & 90l A eI

olu| ;=B &4+ protease activityZb 3L, A3} peptide®t ofv|mAto] thgom A H wet FobA = A
o7 WY ZuaAle 4 Ame HEVE FA Ax7F "ok wE 27] obnwdE Fa S 0.38~0.49%
2 74xte] 0.76~0.86%%= 2v] 7}7to] FE3E o] 2147A]E= A Z3Y SUVele NS Ber ) NSU)F
2143bel 0.97%% 7 & ofv| v AAghs YERYATE.

b
_(‘){_1‘
oft

_19_



[0211]

[0212]

[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

S=50l 10-1888921

F* 9
0 7 14 |

Dav

zample®’
AN 55 0410 g2 0.76000° 085001 0 R8=001°
S 0400 02* 0:B6=) 01 038=0.00% o870
C5 038=003° 0E2+001° 023001 0.040.00°
o 030000 0 B0, 01 0.86=0 00" 0 B6=0.01°
F-vale? 67081 104 667 41516 BA66T

1) Mean=®S.D

2) “Means in a column with superscripts differ significantly at the 5% level (Tukey's HSD test).)
3) NS: not significant, *P < 0.05, *xP < 0.01, **xP < 0.001

4) SS : Soybean sauce

MS : Fermented Tenebrio molitor larvae(Mealworm) Seasoning sauce

CS : Fermented Gyllus bimaculatus (Cricket) Seasoning sauce

PS : Fermented Bombyx mori Pupa(Silkworm) Seasoning sauce

2% 24 A zoladle] BEh S ULt HeolHe fe obrlwit B4 Avks E 109 2t

AR A o2 Z ofuite] deke SSo -9 43181.5 mg/kg, MS7F 40379.57 mg/kg, CS7F 43678.85 mg/kg, PS7F
43678.85 mg/kg o & E-2A o] HUr}.

I ojmAbe] A= SS7F 20662.04 mg/kg, MS7F 20430.41 mg/kg, CS7F 22320.92 mg/kg, PS7F 21156.66
mg/kgo 2 F1H A},

olu Al F Fgroln ke Bl &S 8] A} SSO] A9 47.85%0] 3L, MSE 50.6%= FFAFSF oW €S
51.10%, PS¥ 52.27%, W& 2 F<lo] HAr}.

rr o

£ 10

No. Amino acid ss” MS CS PS

1 Aspartate 3847.01 3588.97 3532.32 3600.62
2 Glutamate 9416.51 5966.05 7445.2 7220.63
3 Serine 424,61 524,53 1399.13 1461.04
4 Glycine 1431.89 1468.06 1630.3 1887.2
5 Threonine 1074.89 1622.46 1607.73 1560.66
6 Alanine 1717.19 1805.59 2271.01 2052.23
7 Proline 149.54 111.42 131.59 172.97
8 Histidine 3087.16 4331.41 3991.89 2677.88
9 Arginine 667.46 591.47 651.11 551.62
10 Tyrosine 2822.48 3514.96 2843.8 2980.59
11 Valine 653.28 606.43 866.34 1013.75
12 Methionine 2168.84 1724 .86 2184.17 1882.78
13 Phenylalanine 2914 .43 2553.61 2850.6 2503.93
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[0225]
[0226]
[0227]
[0228]

[0229]

[0230]
[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

SS=50dl 10-1888921

14 Isoleucine 4207.84 3657.93 4438.28 3524.36
15 Leucine 4596.55 4987.55 5104.83 5138.85
16 Lysine 4001.82 3324.28 2730.56 2244.17
Total 43181.5 40379.57 43678.85 40473.29
Essential amino acid 20662.04 20430.41 22320.92 21156.66

1) SS : Soybean sauce

MS : Fermented Tenebrio molitor larvae(Mealworm) Seasoning sauce
CS : Fermented Gyllus bimaculatus (Cricket) Seasoning sauce

PS : Fermented Bombyx mori Pupa(Silkworm) Seasoning sauce

BAEAS Fote] OF 2 2% £AE o188 Axv LAY B FE 5HES cobveb graph o §al ol
3 =

dom AxH ARE 7he golth Foli Z Aol ¢l Ao Mtk Wk Sdel Aol
Uehbse, BAms eoiEy] AaEvaACES)A A E e 2aARE §F Samv LA
SlA 71 WAl eRdeh ook whilE BEel A9 NS7h A E%t PSAE AR B 2ARE AT WA @
mlol glojAi AubHom I o]zl meld QAW F Sl M oAz sl HT AyEnad
SR At BA SAEUG. £H 128 we BAAAY §F 2RAUDAA P B S B

&4 AT (= 9).

10. Bacillus subtilis 75 283t AXT A1LEEL o] &3 AN Zu|2A 9 7]Z%= H7H(lab test)

(1) 23 O™
9y e 23 gd o2 waddd Jeid Ade] wEW Rhizopus olfaozporusii liP g A7 AL
Bacillus subtilisZ 22} @@ Al A9 Zv|aAld EA7F € 5 Jde 2% 57 & Zad o Y4y

_é__ .
tFEE PaAs uad 5+ 9l Hel = 87 ¢ HETAL 5 Al BAES Az

S HoR el

gt A7 Bacillus subtilis® A3 LaHAS Al UEPE F & 54 Fu 5 g d 23 A
2 gobslr] 98 AILEE AV EE RS AVFE = 6:2:2 HEE A X3 A 20|20 40ToA 7978 2+
FAIZ1 ¥ lab blind test® &3 #54 7|Z%E ol AILEES] ofv|wE] ALE G Ty &3
AEE SAU.

(2) A% 4%

A1 gEol olv|v] AALE 53 Bacillus subtilis?te] @iz BATE A3 dolgs= ¥ 113 2o o
2 aAE Az T #eH 7SEE H3UMe 82 AElsted & 12¢] JERIT. BF #570 KACC
177982 Bacillus 59 7 EAHFH7F v A 25A5Y 573 F37F 22 e 4FS Bmon gt
of At =AAE Aow AT F=AelA et CIBlY] A5 2% 59 & gfolso] By
o|F7F wWol A ¢kal Aute] ofetAl “AXTE HUME wokal, A=gel A ek CIB2e] A 17798 o TR
o BFHY olHE ofshdAR Fwu7p AF 23 gHus =78 We Age] B Aoz AT
Bacillus®] &5l wet oiFaidy 2Zamds Easis Axe] ozt AAAIR CIBle] 4§ viAdoez
oy B es dEhlls AE obvkeE] AA glo] EA FAEI lab testdlHE 2T 5 A7t

frol ¥

Al UEh Aol vhal V)G gubel A Fe Adks JebNITh. whebA Rhizopus oligozporusg ©]-83ke]
12k draata CIB 1e2 22k Had Ardass ojdste] A viaAds Axd Ae oide vy £
o

= =
174 AEwrt 58 Zrad Ax7t 7bs @ Ao i

¥ 11
pH Titratable Acidity Amino Nitrogen

Samp1e4)
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SS90l 10-1888921

SM 17798 17 76+0.01"" 0.3440.07° 0.6940.02"
CIBL 17 49+0.03° 0.60+0.03" 1.3040.03°
CIBZ |7 38+0.01" 0.77+0.00" 1.53+0.04"
MM 17798 17 65+0.01" 0.9640.00° 1.98+0.00°
CIBL |7 7740.01° 0.96+0.00" 2.4240.00"
CIB2 17 7340.01° 0.8640.00° 2.1840.02"
CM 17798 16 83+0.01' 1.63+0.00" 1.9440.02°
CIBL 16 g440.01" 1.4940.07" 1.6740.05°
CIBZ 16 95+0.00° 1.3440.14" 1.77+0.00"
PM 17798 16 47+40.00 1.68+0.07" 0.8240.00'
CIBL |5 78+0.00° 1.58+0.07" 1.3140.02°
CIB2 16 5740.01" 1.61+0.03" 1.1240.01"
F-value 3515.931" " 129.690" 1180.616
[0237] 1) SM : Fermented Product 1 using Soybean
[0238] MM : Fermented Product 1 using Tenebrio molitor larvae(Mealworm)
[0239] CM : Fermented Product 1 using Gvllus bimaculatus (Cricket)
[0240] PM : Fermented Product 1 using Bombyx mori Pupa(Silkworm)
X 12
[0242] Sample' Flavor
Fermented Product |[Fermented
1 Product 2
SM R+17798 MK ot s, 2% WAl
CK 2 gry) &
PK or7re] wrgow els) kel okt
R+CIB1 MK oFtol A, 3E M =4, vyo] AR
CK ko] Z4sk, FE=dAE gl
PK ko]l 733,
R+CIB2 MK 7 g % YA
CK SR
PK el P - a1 AR
MM R+17798 SK wol A3 ), vk =4
R+CIB1 SK % g Aol YA @&, floral &, Y=
R+CIB2 SK Efe % gro] v uk 43k
M R+17798 SK vy, Uizt g, Rt
R+CIB1 SK #% o] Al §F Uil gt} o] £ A
R+CIB2 SK Aa AT 5/ &% S TA =AH)o] At
PM R+17798 SK ‘Tols e 7] ko] A3, AUy Swjvh |
R+CIB1 SK gk, oo & v
R+CIB2 SK 7 gro] dspA ek zenko] glu $rvh A% WS
[0243] 1) SM : Fermented Product 1 using Soybean
[0244] MM : Fermented Product 1 using Tenebrio molitor larvae(Mealworm)
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SS90l 10-1888921

[0245] CM : Fermented Product 1 using Gyvllus bimaculatus (Cricket)
[0246] PM : Fermented Product 1 using Bombyx mori Pupa(Silkworm)
[0247] SK : Fermented Product 2 using Soybean
[0248] PK : Fermented Product 2 using Bombyx mori Pupa(Silkworm)
[0249] MK : Fermented Product 2 using Tenebrio molitor larvae(Mealworm)
[0250] CK : Fermented Product 2 using Gyllus bimaculatus (Cricket)
[0252] 11, 2 zv|aAq e Ear|ztd wE A& 43 v
[0253] T Al 4 v aAe pH, AR, 9%, 7HEA 1P R, ddde] warvt g5 21939 dHeolHE &
Aal ¥ A3} #1339 g,
[0254] pHe] 7§ HREA o2 pH 6.24~6.652 F7go] HQom, AAstEe] ¢ 1.19~1.80%2.2 o] AT},
[0255] Ar A$ mohrBo & =A43 NaCle 29 16.46~19.53%% E¢le] Ha, drA= =49 salinityd @k
& 18.75~22.5%2 ZHH A}
[0256] 7Hgd YR A= AFen] ndEn AA7L 45.0 brixk, FHPLIFE 6.06%= Felo] How  ZAMAA T
5 AFEv LAY A M8 PR 50.0 brixh, FLGe] 4.71%= FAHEHJCH. Fellwuly] nP v i
A= 7H8A E Rl 50.0 brixh=® FAHAL FAFE 5.79%= ZAEJ oW, diF #Fe] A9 78 1F
0] 60.0 brix%, FATE 9.27%2 7HF A e
% 13
Content pH Titratable | Salinitv(%) Total Eeducing
Sample acidity(%} soluble sugar{%)
solids(* bri
x)
sp 6.46:£0.00" 1.50:0:00 13.534:0.00 60000 00 0272005
MP 6.6320.00 1102000 16460012 30.00:H0.00 4 71008
cr 6. 24000 1.79:0.00 18.91+0.12 45.00=0.00 6. 06009
133 6.3320.00 1.30::0.00 19533007 0005000 3700002
[0257]
[0258] 1) Mean=%S.D.
[0259] 2) SP : Soybean paste (doenjang; fermented Korean soybean paste)
[0260] MP : Fermented Tenebrio molitor larvae(Mealworm) seasoning paste
[0261] CP : Fermented Gv/lus bimaculatus (Cricket) seasoning paste
[0262] PP : Fermented Bombyx mori Pupa(Silkworm) seasoning paste
[0264]

Fad wd wazelzdel 2194 ANR(BSEHE, 2uNd, 24, 2IF 2 PY HR)S E 1
Z

[0265]

i
P

v A (F) o] 35.0%2 71
Zu) 227} 32.90%,

NS @ oy
=it
X

=1
7] wAZEN A 37.54%, ASE] nAdZ A7) 41.51% o2 BHlo] wdrh. ZAe A$=
T o] 9.75%% 7 wgron AEln] wdFu AR 7F 13.69%, FolMuly] mAAZREAAE 20.34%, 2
A %5 TR AE 24.49%2 ZAETE. 2382 U5 23.25%2 7P ko, HE:aAl adE
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S=53 10-1888921
A= 19.31~22.04%= FAFSHAl ER1E AT, B AFEEE A9 FAA 322 dlFEge] 4.71%2 7t
A oo @A) loiﬂl_/thJ 7% 1.62~2.85%% 2kelo] it}
X 14
[0266] Content Carbohydrate Crude protein |Crude lipid Crude ash Saltless ash
Sample
; + + +
SPZ) 35.00i3.191) 27.29+0.13 9.75£3.18 23.25+0.14 4.71+£0.24
MP 20.45+0.21 32.90+0.26 24.49+0.54 19.31£0.07 2.85%£0.57
CP 22.656+£0.32 41.514+0.13 13.69+0.29 20.53+0.48 1.62%+0.76
PP 20.10+0.36 37.544+0.38 20.34+0.02 22.04£0.05 2.51%0.55
[0267] 1) SP : Soybean paste (doenjang; fermented Korean soybean paste)
[0268] MP : Fermented Tenebrio molitor larvae(Mealworm) seasoning paste
[0269] CP : Fermented Gy/llus bimaculatus (Cricket) seasoning paste
[0270] PP : Fermented Bombyx mori Pupa(Silkworm) seasoning paste
[0272] TF A 3 Hazuiae opnne] AATET FHAA I L AL EWNitrogen Degradation Ratio)
o) Ax= ¥ 159 2ot
[0273] ofu| B Ao Ag- 0.98~1.130= FAo] HJUrh. TALS A= uiF ©Fo] 4.37%= 7HF WA UE
wow, AAMAAR FF LFEE A7 5.26%2 ERle] HAL, FolREy] adEE A 7 6,002 A E]
Qqov], AFen] BFELAE 6.6442 FAET. AaEAE] A T Bl 24.67%2 M £g%oH
LEAA DAAZFH AANE 16.67~18.84%%2 EHQlo] H YT},
¥ 15
Content Amino Total nitrogen NDR
Sample nitrogen
SP/ 1.07=0.00" 437000 2467027
MP 0.98=0.00 326000 18562018
CP 1.1150.00 6.64-0.00 16674011
iy 1155000 G.000.02 18.8420 .53
[0274]
[0275] 1) SP : Soybean paste (doenjang; fermented Korean soybean paste)
[0276] MP : Fermented Tenebrio molitor larvae(Mealworm) seasoning paste
[0277] CP : Fermented Gyllus bimaculatus (Cricket) seasoning paste
[0278] PP : Fermented Bombyx mori Pupa(Silkworm) seasoning paste
[0280] 2% Al 2 xvlaAe] Wil a® UAR dole el frel ohvinmat 4 A ¥ 163 2ok,
[0281] g v FAE opi At F Glutamated] o] F A Zu|AAle] HlE] 28] Fhrbe] A SAH U

om A ASEM(CS)e] LS olu At 9445 64mg/kgl. R THE A UElgoer E opunAte P
1000~3000mg/kg, Hrolr|=ske] &aFS Het 1000mg/kg®E = YERSTH.
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[0282]

[0283]
[0284]
[0285]
[0286]
[0288]

[0289]

[0290]

[0291]

SS53d 10-1888921
£ 16

Amino acid sp” up cp PP
Aspartate 1888.15 1384 .54 1683.41 1636.18
Glutamate 4066.03 2036.12 2877.16 2724 .87
Serine 219.43 165.9 554.28 529.68
Histidine 600.03 559.55 663.48 693.18
Glycine 493.1 563.37 639.94 596.92
Threonine 727.99 643.44 918.94 778.22
Arginine 54.42 30.54 63.08 44.2
Alanine 1325.53 1518.16 1620.21 1063.09
Tyrosine 344.29 660.47 812.06 283.37
Valine 1239.68 1315.81 1195.03 1201.14
Methionine 259.55 213.93 366.11 374.97
Phenylalanine 1255.8 1126.82 1300.15 1151.87
[soleucine 1369.41 1070.66 1256.69 1119.82
Leucine 2096.95 1771.87 2049.51 1735.89
Lysine 1021.25 1523.74 1632.65 1467.16
Proline 1671.61 1604 .85 1379.07 1058.58
Total 18633.21 16189.77 19011.79 16459.16
Essential amino acid 8625.08 8256.36 9445.64 8566.45

1) SP : Soybean paste (doenjang; fermented Korean soybean paste)
MP : Fermented Tenebrio molitor larvae(Mealworm) seasoning paste
CP : Fermented Gyllus bimaculatus (Cricket) seasoning paste
PP : Fermented Bombyx mori Pupa(Silkworm) seasoning paste
12, £ Jelo Zv|2A)9 snack¥ flakeZo] &
v i did § AFoR o]87bsd Aol b EAste], ol dEF X
I

AL - T"i‘a
TP e Ao A, zriagEAe] d8ET obdt flake, Y 5 T HE&FS
ATHIL

%
ko] H At

lab scaledl wa} 3} Zw]| A BEa(R

T 103 % 11¢] vFeERARATE.

rr

o laboll Al A|ZxT flake® hEAIWHOE Azt dEATTES 75 24, &= st S
Az & ol ¢hEste] flakeE AFe= WHOR AT AxFo] rtedta FAHAE HA hdstd
flakeA|Zol o] o] Y& Aoz delAd qvt. b 1z Zujiha BDS o] &3 flaked s &4
PSS T3 Axslom, AZYHE 14 ZHAAE S0CE dFUERT § SF57Fe) HEHR E3ts)
3 AEE A%t flakeFHZ AT 7 AT 2] Ag, 1A ZjaA] FES o] &dte] Uik ¥
Z3|Ake] Azl wE Az 5 A0

_25_



S=50dl 10-1888921

=9
R=3%)
B ygaz
(F= 2T 2F0/L 2R (Eb o7 4823 By
7 . 7%
e P!
:
s
i
Frzgue [ ey us |
—
FE Asp. aryzae
- Asp. oryzae % i 14 @& .
28 8 subtilic 8 subtifs
ata 2 2y
nx HE
Moeta s Ridas
| |
ue Wiz 7=
(RN S W) ) *
=2
! [ |
gy e
48AZ DY NE8iz =¥
: Zo| 27 1 =ojaq
4g2z Ay i
Eds] Enby |

_26_



S=50dl 10-1888921

k1
:
[\

units/mg

€000
5000 433

40.00
27.38
30,00
20.00 801 11.43 §04 901 ggd 8
- £43 646

4685

unit

Bacillus amyloliquefaciens n———————— () ?5
Bacills subtils () 75
Bacillus subtils(Cl6)  —— () 20
Mucor rouyi  n————— ) 07
RAizopus Cligosporys  I———— () 34
Aspergillus luchensis E———— () 25
Aspergillus niger n—— (})3
Aspergillus oyzze  n———— ) 71
Aspergilius onzaet) ——— () 73
Aspergillus opyzae/S) EEEEE—— (2]
Aspergilus oryzee(s) ———— ()5
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Protease activity _ Skim milk
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Higas [""" '

Deffated Meal wo

I

powder (30g) m}

(3%9)
M= 373

Adding disiled water 22g

Incubation
(30°C or 37°C, 48hr)

= Inoculated with Bacillus subts,
‘ Asperglus ory2ee or Rhizopus ofigesponss
. |
Incubation
(30°C or 37°C, 96hr

Inoculated with Bacllus subbils,
Aspergillis eryzae or Rhizopus olposporus

¥

B+A A+B, B+R R+E
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Drying
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Fermented [roduct
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Inaculated with Rhzapus oligarpans

Inocslated with Bocils subtils

(17738, CIB 1, CI82)

Meal worm powder

(30g)

P

(121°C, 15min)

-
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Browness
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Remaining , Cloudiness ~e- AT 42U A
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stimulation Sweet
MetallicT Sour
AlcoholT Cooksoy
CoaksoyT Meju
Urnami Caramel
BitterT Meahol
SowT Oily
SaltyT Earthy
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