Bjintk[a

st

TIHES! 10-2024-0118585  [El=

O (19) it =53] % (KR) (11) FANE  10-2024-0118585

(12) FNE3SFH(A) (43) IALA  20241308Y05%
(51) A58 &F(Int. Cl.) (71) &<
A23L 17/00 (2016.01) A23L 27/20 (2016.01) THZAY T AEFEG
A23L 27/30 (2016.01) ANGE FAA T FAEE 20(HEE)
(52) CPOE3 2+ FAIAL RGFANE
A23L 17/65 (2016.08) ANGE FAA| wpAEE L AW o= 955
A_23L 25/20 (2016.08) (72) WA}
(21) 293 10-2023-0011225 oo
(22) 29U 20231301927 e
. AAGE AR AT Yol R 449, 124%
A TAAE 20233019279 R 1Rk el 449, 1245 50
AgE
AR %M/\] Ak A= 115, 105% 908%
(Feo] A4
(74) =<l
E3AARA
AA ATF F 0 F 16 9
(54) Wgo] B vhgd fx X ARz LA L o9 Az
(57) 8
2 oy b HARAHRM S o83 HAH s i AFTELS H8A17 v = FX AR x|
A ool Az B Aow, B o] wE WS = B NAZV A AFUHS Ao dkg
H 2719 ¥ f= 7ES ATt AR FE 2uaA v 43 EE FIo) 79T £ e, 5
75 e FAES Aoz ASA HANES AAste d@AH Aol aFIIIIAAG Y HA U AAE A
28 5 Ao

2-Methylbutanal
Octanal
. 3

Decanal
Ethyl 2-methylbutanoate
2-Ethyl-2-hexenal
Ethyl 3-methylbutanoate

.
(Z)-4-1eptenal

PC2 (27.65 %)

o (Z)-2-Penien--ol
.
Heptanal

.
Trimethylpyrazing

PCI (7235 %)



ZIHSd 10-2024-0118585

(52) CPCE3| &7 o]
A23L 27/30 (2016.08) A
A23V 2002/00 (2023.08) A
A23V 2250/0618 (2013.01) A
A23V 2250/0622 (2013.01)

A23V 2250/0648 (2013.01)
A23V 2300/24 (2013.01)
(72) gzt

A A9 wpaks 9 g E164 197, 107

Al AR QAR 34, 104% 4035

o] S AUF FTFATANLARY

A ZFHE 1425166248

HAHE $3253078

29 FaHlA 7G5

A B (HE) 718 TAVG7IEA BN TY

ATFAA AFstedCol laboR&D

AT A o B RBAES 8% nHIHA VA dd 2rse g
71 o & 1/1

A3 7] E o] kA E

A7 2022.05.01 ~ 2022.12.31




10-2024-0118585
H

5
, golal, ofsmhEER

=

=

H

i
=)

7he =
7}

g=i
=
T

=]

o
H

=

she, obad
2

H,

2
1_
i

oA e

HE, A7k, o}

=

Y
A7) EREAe 0.1 A 0.4%(w/v) ==

1

gHjo},
A

1o}

2

[e]

2,
o oA, 7] EdledE 0.4 WA 0.7%(w/v) F==
ol

b

[e]
b

B
1

[}

3

g Al Al

F7H9)

AT 1
o)
A4 3
A1
AT 4
AT 5
A4
A7 6
A4
A3 7

JJ)

A7)

0.3 WA 0.6%(w/v) EE&

Ao
A2

o $efM, 71 =+

1

L
L

3

J7}3

%
=t

HlE R

=

LA 2 0 3 WA 4

5 WA 6 :

o

=

]

A
L

7

—_L
=

ol
=

F

pud

o

‘0
)

4
H

I

=z

A

d

AT 8



SIHS31 10-2024-0118585
AT% 9

ALgel glofdl, 47 MANR A % FRFE L1 FHNER EFee A0, Bed fu @R xy)

D EX

138k QJolAl, 7] 7FdL 60 WX 140ColA 30 WX 1808 Fd ==

rir
o)
o
rE
olo
0l
o
i1
<)
N
2
X
BN
=)
B~
2

A3 11

A1gol oA, A7) whgE Fiv FAAA AP 2 FHT EFE U] 2EHAH(Strecker) FXE &S]
=% (Aldehydes) 3gE, AEF(Ketones) 3HE, Iz}2F(Pyrazines) 3HgE 2 33 FFEF(S-
TFA 7

containing compounds)& S7HAI71a, IeAFE ALl A4 33EF (N-containing compounds)E FHAA|
71 A, 5 FE HA A Z‘-UV\XHJ Az

AT 12

A1) oA, A7l ddsl=R sEEe 2- W"EFER(2-Methylbutanal), - g FER(3-

Methylbutanal), (E,Z)-2,6-%=v}tt]olld((E,Z)-2,6-Nonadienal) =+ wl =243 = (Benzal dehyde)O]_Ti A7 Al

E3 3otE S 2-dHlEp=(2-Pentanone) *+ (E,E)-3,5-2Ett]dl-2-A ((E,E)-3,5-0ctadien-2-one) o] L, A7] ¥
A7 IJgEe  HE g3 Methylpyrazine), 2,5-tide ] @+2(2,5-Dimethylpyrazine), ]%-‘43}73

(Ethylpyrazine), 2-o|€-6-€ls] &% (2-Ethyl-6-methylpyrazine), 2,3-t)HE 3 &}z (2,3-Dimethylpyrazine),
3-9gl-2,5-t) W& 9 2} 71 (3-Ethyl-2,5-dimethylpyrazine), ElE#}wE a2}zl (Tetramethylpyrazine), 2-olE|d-
6(5)-M e 2}z (2-Etheny1-6(5)-methylpyrazine), 2,3,5-Eg|Hd-6-o &y g}x(2,3,5-Trimethy 1 -6~
ethylpyrazine), 3,5-tol€-2- wWEI7(3,5-Diethyl-2-methylpyrazine) ¥ 2 6-tjdes]zx(2,6-
Dimethylpyrazine)o]it, 237 3 3% (S-containing compounds)< tHE A ulo]=(Dimethyl
disulfide), ti¥ld EgAduto]=(Dimethyl trisulfide), WE|2(Methional)olal, 7] Fdi FFEF=
Eg v goldl (Trimethylamine), 329 (Pyridine), 4-#€-3g]d(4-Methyl-pyridine) = 2-dg€yzd(2-
Ethylpyridine)Ql A, WhgdF Frx WX MAZW LA A=y .

A3 13

A1gel  dolAd, vl wkgE fEe uddE  Egldde]=(Dimethyl trisulfide), 3-wWEXERI(3-
Methylbutanal), (E,72)-2,6-=1t] ol & ((E,Z)-2,6-Nonadienal ), (E,E)-3,5-%E ] el-2-Y ((E,E)-3,5-
Octadien—2-one), 1-%®l-3-&(1-Octen-3-ol), 2-wl¥HF-EFd(2-Methylbutanal), 3-olg-2,5-tJu|Eo]a}z(3-
Ethyl-2,5-dimethylpyrazine), ol® F-El=ollo]E(Ethyl butanoate), %EFZ(Octanal), ™E] < (Methional),
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(Savory) &S A= AY = o, o] Zﬂfﬂﬂ% AL ofyrt}.

2 oago] dAAdd wEH, TR “(PCA)E Z8 W FE 2] AA(SSORF)E A Briny) e, 143
(Nutty)f%k, G5 3H(Sweet) 3 2 FH| L T fAskar, A AR AL D F

R R e EEF ESIPY
]
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[0071]
[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0082]

[0083]

ZIHSd 10-2024-0118585

Aoz B ouwel Mok oF WAl o8 ARHE Aoz ANHAE g

BAAA AL 100 g= Sl 108 B Aste] & nimbate] ofujgl of oS 3k ThE, pHi pl meter(Starter
3100, OHAUS, w]=9)& ol&sla, =+ &

S A (TM-30D, Takemura Electric Works, Ltd, L¥)E o]&3}o] =
A3kt
F 1
S Zoh ZA Z3) 2 o] = 2 A= pH
(g/100g) (g/100g) (g/100g) (g/100g) (mg/100g) (%)
43.60 16.47 19.97 19.18 1,009.39 9.87 6.51
+1.22 +1.30 +0.98 +0.27 +11.93 +0.05 +0.01
(HHF X FAX(n=3))

1) e ks o] mubmds) ofnlwedie] ol ol WANF WAE S5@ wuAUele] el
ow], Aol Holahs opulds, of @ A WA Ade] Faro] ol WA A xw A

EREIE A = CER DLEES

ob&], ALY frEjoln] e AS Waters HPLC AccQ-Tag W o= HA18te] 3 20] Yepdlivh, "R AL 1 g
T ZFF 40 nLE EIAA DAEF (6,000 xg, 205)38le] A=AE Ha| HPLC(Waters 2695, Waters Corp,
v =+) 9} PDA detector(Waters 2998 PDA detector, Waters Corp, B|=F)E o] &3} T}.

X2
e ol2rld  [3l=EHH |o]af{al |FAl gho] 4l =" Add  |vEed
ol m| - A el
stk (mg/10 9.03 257.66 206.40 357.46 254.90 158.58 175.44 | 121.71
0) +4.54 +5.17 +7.83 +12.94 +24.78 +4.06 +3.09 | +2.30
SElolhx | Eged  |dd e of AT = Azl [EFE |2 (A
at et +E] 22
sk 45.24 240.44 295.23 51.11 77.09 253.32 129.24 1.56
(mg/100) +6.17 +9.14 +17.44 +4.43 +0.45 +19.02 | £9.71 | +0.26
HE#EFEFHA(0=3))

F 22 Ayny Fyoin| ik FHES 3,444.53 mg/100go) oL, o]Fd A FAlo] 357.46 mg/100gl. & 7HF =&

s Uehla g&oz ey 295.23 mg/100g, =FolAl 254.90 mg/100g, 3|AEl¥l 257.66 mg/100g, =%

AF 253.31 mg/100g =02 =7 UERH.

s, REES e AFEAR &89 4 dow gl ddste Eded, Ald, &Y, Y41, ged ¥
gro #eshs o~ EAL 9@ FREA 5o frEjopn Ak B3 AR yEh g f =

i
()
o
i |
fo
oy
p)
(o
il
l'ﬂ."-L F-.Z
o
)
32
ui

o
e AdlM= F7HAJA AT
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[0084]

[0085]

[0086]

[0087]

[0088]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

ZIHS3dl 10-2024-0118585

o 239 (eld 20, @4 39, 23~694)E WeR Hdsxes Wrtste

=
Ao, HAANA AL 100 gl £EF 1 g, TFF 100 mL 2 7 opw]iqt 1 g& EF3FaL 110TA A 24]
4 Bel hdstel WeF fE £PIAASKRDE AxAG. FUD W A4 obvwats EEgs A7)
a4 3l AL 100 goll FFHS 100 mle £ iz A (HDASR) S Alz=skgict

# 3
A5 HDASR =FET =74l Eged =T A A
q4E g 105 106 75 49 68 80
2= 0 c c a al
=9 5 6 3b 1 2 ’ 4b
9 A0 dE £99 Ao g folue olrk 98 (p<0.05)
QDA S ES 659 AT F Sdloy Arbiel A5Esk M4 e £9E UPua, veon 3%
i, 2Pl soE AsEE UE Y] Eded, SR 2 FEAE HAo e e d7EdE A

Q.

AAd 3: A9 vr3d Fx WA ZA(Reaction flavor condition) AA

AAld 2014 AAE EFod, FE4 2 ZEAE 5 AFEAER s WS4 (Response
surface methodology, ©ld} RSM)o.2 Zu|AAe] Wh-gaF S g ofniite] 4 =g A&

ZA18H4 713 (Central composite design)oll 93t E=ZHH4(Xi)E EXNA AL 100 g, SFH 100 L, 9
1 goll #H7FE]o] 110TColA 2A1ZF &<t 71E whgH 24749 ofm it (%, w/v)ol EFH (X)), =58t

Xp) 2 2 (X)e2 ®ASHSI .

ZFEWHENE BGriny) @, LATNutty)d, W B (Fishy)dF, €(Burnt)dF, D3 (Sweet)dF, AlolHg]
(Savory) 3 ZolA, 32 104 (A 99, A 19, 23-304)l &3 oA BAHEAY @M,mmﬁwﬁw
description analysis)©.2 9% f‘é@‘ﬂii Brbstls W ZraAY AAFI #HEgo] F& Aol
(Savory) @& AElstda, Ao Bl Aolng](Savory) o2 914 5= Z1) 9 % of(Seasoning-squid) Zoll
st F ks ARSI

FAHoR, BANA A 100 g, FFRF 100 o, EEF 1 g @ 3FY opulmi(Edend, IR, 29
A)e AAFS @ A7kl 10TAA 242 WSAA 7 obvlire] Fwol wel 17709 W fE &

A1 (17 SSRFs) & FH|38k3iT}.

duldgels 7HE £ AUMES AR (0 shglar, 204 2744 1bAS Fal dAste]l & 49 o] =

x4
ETASR= o) E%}tﬂ_/":l)

Efeyd = =74
-2 0.1 0.1 0.1
-1 0.35 0.25 0.25
0 0.6 0.4 0.4
1 0.85 0.55 0.55
2 1.1 0.7 0.7

_11_
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BA AL 100 g, S5 100 mL, LI 1 gofl H7ps]o] vb-gi Zbzbo] opwjieat SHEF(%, w/v)

[0097] 7} AlZo| wE Alo]n| g (Savory)dF; 1] @ A o] (Seasoning-squid) &2 dl7] RdAow 3k Hygk 23=E ®
50 ERR
[0098] W8] V=4 63643, 159K,-0. 535K+ 929%,-2 . 543X, +0. 213K, 5. 065K ~1. 267X,+X,-0. 600X#X +1 . 000X#X,
¥ 5
[0099] Gl R4 (Xi) FaWE(Y)
¥oE |EddX) SFFHX) =284 (X3) Savory & (Seasoning-squid)
1 -1 -1 -1 5.82+1.17
2 1 -1 -1 5.82+1.17
3 -1 1 -1 5.556+£1.21
4 1 1 -1 5.36£1.12
5 -1 -1 1 5.91+1.14
6 1 -1 1 5.82+1.08
7 -1 1 1 5.73+£1.42
8 1 1 1 5.45+0.69
9 -2 0 0 5.73£0.79
10 2 0 0 4.73+0.90
11 0 -2 0 6.00+£1.41
12 0 2 0 5.77£1.60
13 0 0 -2 5.55+£1.04
14 0 0 2 5.27£1.10
15 0 0 0 5.82+£0.87
16 0 0 0 5.91+1.04
17 0 0 0 5.91+£1.22
[0100] ¥ 59 yeEhd ulel o), 1770 AlRe] Alo)¥ gl (Savory) & ; Fn| 2 A o] (Seasoning-squid) &S 5.27~6.002] W

AL =
A om Ay FHUE HEghS 3| EA o AFE3ar, SAS (Statistical analysis system) T 21 S o]8-3}
& (Linear), ©)xF&(Quardratic), x}&(Crossproduct) % AA & (Model)o FoAd Azt

(<}
= * oﬂ LJFE}ME}
Z6
[0101] 229l A

Constant 4.636

Linear X1 3159
Xz _0535
X3 3.929

Quardratic X12 —9 543"
ng 0.213
ng -5.065

Crossproduct Xow X1 -1.267
Xg* X1 _0600
Koo Ko 1.000
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ZIHSd 10-2024-0118585

Model RZ 0.839
F 18.67
Probabilty>F 0.039
Lack of fit 0.052
*p<0.05
XI=Ed|loW (%, w/v), X2=a=FE4t (%, w/v), X3==&Al (%, w/v)

[0102] ¥ 6% Fushd, w8 R¥TolME dAd(Linear)o] #93% Aoz vepgtort A=l =g (Model)oll A 2
AAG Rgko] 0.839% Fol4F olydon wemdwde AgA oRE s AF Ao AZg(Lack
of fit)& 0.052% 94 (P>0.05)0] &Ql=o] 7] 17/ A=) kg md MAE= Aga Aoz glaqirt

[0103] Efed, SR 9 FHA T2 (%, w/v)7F ZH2A(SSRF) S vkl mX= g dis] F SHwaezt
o REExW ¥ IHAEE X 1o YEL Efedn 22947k BEYL (a), EFUd St 1Y
< (b)), SFg2ty FE2lzke] 282 (o) e

[0104] =1 A vsEH 2y AHET ) A A e whs-eF o 52| (Predicted value)® 5.76°0.2 UEROH
Bo} =2 S 8] fske] sAEAE A At olnR]), Eed 0.54355(%, w/v), =FEHA

FEE A o, Alol® g (Savory) ¥ HE47t 6.100.2 7+
S S Uehd 7 ofmiibel dis] Aot e A9 FRE A&

[0106] AN 4: 933 FE A of R wE JiA PR B2
[0107] 4-1. 33t FA
Z7
[0108] ABE Lol
DASR 2] N AL 100 g - -
+ =59 100 mL
HDASR HA MA AL 100 g+ F|7FD WEE-(110T, 2A41%H) -
5 100 mL
17 SSRFs A MAZFAL 100 gt T 7FE ¥-8-(110C, 2417 ¥=Y 1g
T4 100 nl H77HA s oluweat A7HE
5)
SSORF A AR AL 100 gt | 7D ¥R (110T, 2417h) X=d 1g
T4 100 nl + A4 gre] opuwal 17}
(Egled  0.54355, ZFF=AF
0.194 2 ZFA 0.382 (%, w/v))
[0109] ¥ 79 YEld DASR, HDASR, 17 SSRFs @ SSORF AZ kel 3 qr|AdES #41317] #1s8lA4 SPME(Solid

=

phase microextraction)® GC/MSD(Gas chromatography/Mass selective detector)E <=83}it}.

[0110] b U R TS 98] SPME X (SupelcoA Solid Phase Microextraction Fiber Holder, Supelco,
S| e}

W, F28 AFE ZuuEdE2/oe)dd (PDMS/DVB) Aw (29 F4 65 um,

[0111] FAROZ, 20 mL =LA o]~ Ff] vho]L(Supelco, Inc., Hl=9)& AFE3Ste] ZF Al 6 mLol| WEE
FFE2 @24 oA Ho|E(Signa Aldrich Co., "F)E 2 1 pL(101.14 ng) S Y& 30, dFuxm

=
24 (20 mm, open center)¥ ZZHEZZFQ 2o|d &l (PTFE)/A &2 $2(60 nils) o2 HE-slo] FH|3}S ).

[0112] FHE AlE= 60TColA 40 5ot PDNS/DVB A5 whold WolA =aAAA 24 stdas it
222 220C GC injection portolA 1087 AHE =FAF o, SPMEH 23 3aA AR F5& A&
g 33] whg Asqltt

[0113] 3] B R el B4 9 HA4L Perkin Elmer Clarus 600 T GC/MSD(Perkin Elmer Co., W=H)E Ab&&F%iar,
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[0114]

[0115]

[0116]

[0117]

[0118]

ZIHSd 10-2024-0118585

AHL Elite Wax capillary columm(ZE 57 60 m length x 0.25 mm I.D. x 0.25 pm, Perkin Elmer Co.,
Fremont, V=)< AH&-3Fitt.

7] A9l Heol AA} £ 1.0 em/sec, LE9] 2% 40TolA 587 W& 3 220C7HA] 4C/nin S22 5
s 1087 HEEE A, MSDEA 21

%, 204C; ionization energy, 70 eV; mass range, 33-350 amu@z A A3} T},

capillary direct interface =%, 220C; ion source

flo rio Mo
=

7 e AAAH TAHE FFEEZEHY retention index(RI) H]ml @ NIST(The national institute of
standards and technology) standard MS library data(Perkin Elmer Co., Fremont, W|=f)& FA&A1, A
H I FFE] A2 WHEEEED 4 oMMEHOIEE o]&3te] Ad T (factor=1, ng/g) o= AAs}
St

I Ad F 68F9 A FrAEEe] FAFENeT o] & 84 YER

I HE dH8 =/ (Aldehydes) 15%, A=F(Ketones) 103, F & (Furans) 4%, &3 (Alcohols) 8%,
o ~H 2F (Esters) 6%, 324 33EF(N-containing compounds) 4%, ¥e}2F(Pyrazines) 13%, &3} 3

=7 (S-containing compounds) 3% % 7]E} 3}&EF(Miscellaneous compounds) 5%°¢] &A= AT},

X 8
e SR S R E°F- 5 S P Al % 44
(ng/g) (ng/g) (ng/g)
&8 =F Aldehydes (15)
2-v el Held 904 32.19-106.45 [63.50 25.16 |3 gax=83
(2-Methylbutanal) dark
chocolate-1like
3- 908 25.78-119.46 |73.35 27.15 (0.2 gax=83
) g el (3-Methylbut ana
dark
1) chocolate-1like
Al (Hexanal ) 1076 0.59-12.43 3.73 2.71 4.5 2] gk
green, grassy
2-mel-2- 1088 1.68-6.71 7.30 2.11 5,000 3} gk
f?EﬂEi(Z—Methyl—Z—butena green, fruity
el (Heptanal ) 1181 0.00-28.03 5.76 1.36 3 Aow, Nedd
dry fish-like,
green, rancid
(E)-2- 1214 [0.00-0.09 0.04 0.04 17 Thd gk
A A ((E)-2-Hexenal ) fruity
(2)-4- 1238 0.00-2.07 1.08 0.39 0.8 A, G2
el ((Z)-4-Heptenal ) potato, boiled
fish-like
3- 1244  |0.00-3.41 2.51 1.03 A" AZ3F, oMAE
H & AAL (3-Methylhexana sour, green,
1) acetone
2-o & -2~ 1260 0.00-11.80 9.92 3.77 0.2 HdzF, oFETF
A A (2-Ethyl-2-hexenal ) fruity,
medicinal
<l (Octanal) 1286 0.03-2.49 1.48 0.53 0.7 o, 3
sweet ,
wine-like, green
=1} (Nonanal) 1391 1.84-10.95 5.08 1.59 1 7127, A
fatty, fishy
(E,E)-2,4- 1460  |0.00-0.64 0.32 0.18 15.4 78R, Ax, A
Aelr] ol g ((E,E)-2,4-Hept Ak
adienal) fatty, hay-like,
fishy
(E,72)-2,6- 1478 18.49-84.27 40.55 17.47  10.16 Qo]
v el d ((E,2)-2,6-Nona cucumber-1like
dienal)
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ZIHSd 10-2024-0118585

o) 712 (Decanal ) 1483 [0.00-0.20 0.10 0.07 0.1 7122
oily, fatty

#l = ¢+ o] 3] = (Benzaldehyd |1519 31.04-80.81 49.64 15.22  |350 Ay, g dEet

e) burnt
sugar—1like,
almond-1like

FAEF Ketones (10)

2-FEh= 889 0.00-15.88 9.05 3.62 35,400 shsbA | & &

(2-Butanone) chemical, burnt

2-H €} = (2-Pent anone) 965 4.71-16.28 10.08 4.02 75,000 oFel, &, 43k
sweet ,
wine-like,
floral

2-3A}+=(2-Hexanone) 1073 0.00-5.73 2.45 1.44 4 F}el sk
fruity, ketone,
ether

2,3~ 1127 [0.00-1.25 0.77 0.36 15 g4, HEE

&l 2kt] (2, 3-Hexanedione) sweet |
caramellic,
buttery

2-3E}=(2-Hept anone) 1177 0.39-41.37 18.69 5.78 140 R = I
fatty, green,
fishy

2-LE} = 1281  [3.20-12.32 6.59 1.96 50 Hl. 2 X =3

(2-Octanone) soapy, floral,
musty, cheesy

6-2el-2-¢) 1328 |4.94-21.53 11.54 3.74 NA NA

(6-Octen—2-one)

6-m & -5-3 el -2- 1335  |0.00-4.95 2.86 1.42 50 2, WAE

A (6-Methyl-5-hepten—-2-on mushroom-1ike,

e) earthy

2-%=1}=(2-Nonanone ) 1386 3.63-37.62 8.85 6.86 5 EFA =, #AH%,
7, 7183 &
blue
cheese-like,
fatty, fruity,
ketone, musty,
varnish

(E,E)-3,5-% el ll-2-9  |1565 |5.15-32.36 14.26 6.64 0.15 A4, wMAEE

((E,E)-3,5-0ctadien—2- mushroom-1ike ,

one) fresh

A4 3E-F N-containing compounds (4)

Egv o}l <700 1.04-19.78 9.86 4.08 0.1 RES

(Trimethylamine) Fishy

2] (Pyridine) 1174 0.00-2.19 1.03 0.51 2,000 v, FI, AlF
3k
pungent, putrid,
sour

4-vg- 1210 0.00-5.08 1.33 1.25 NA ek

8] (4-Methyl-pyridine) green, milk-like

2- 1278 0.00-6.54 3.59 1.81 NA =l

02§531E]Ei(Z—Ethylpyridin arass

e

A F Pyrazines (13)

s 231 1204 1.43-7.79 2.72 1.50 180,000 NA

(Pyrazine)

W g3 2}2 (Methylpyrazin | 1258 0.13-16.15 9.74 2.83 60,000 G e

e) hazelnut-like,
green

_15_
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2,5~ 1316 6.65-16.71 10.36 3.36 1,700 A%, g

t4Uﬂ‘%§l43}7‘ﬂ(2,5—D1methyl nutty, roasty

pyrazine)

2,6~ 1323 [25.12-70.79  [40.01 13.07  |1,500 58, TR

ol e ¥ 242 (2, 6-Dimethyl &}

pyrazine) baked
potato-like,
nutty

o &2} (Ethylpyrazine) | 1330 |0.00-4.95 3.56 1.87 6,000 w43, HE, =&
Bk
peanut-like,
buttery,
chocolate-like

2,3- 1341 [0.00-1.20 0.85 0.30 2,500 o, Fe

tlwl e ¥ 242 (2, 3-Dimethyl &}

pyrazine) hazelnut,
roasted

2-ol| &l -6~ 1381 |0.00-8.55 4.09 1.79 40 AT, FHe7ap

v el 3 2170 (2-Ethy 1 -6-meth &

ylpyrazine) caramel, nutty,
roasted
potato—like

Eg e a2 (Trimethylp | 1399 0.22-25.26 13.34 5.24 23 e

yrazine) potato, musty

3-o€-2,5- 1441 25.91-111.62 |60.94 26.09 8.6 A%, EeA)

tl e o] 2k (3-Ethy1-2, 5~ 3}

dimethylpyrazine) roasted
potato-like,
nutty

HEZu ey ebd (Tetramet 1470 |0.17-3.41 1.51 0.82 2,500 T17)8k

hylpyrazine) beef-like

2= el d-6(5)-vEd I}z |1485 1.45-5.51 3.09 1.56 NA o=yl &

(2-Ethenyl-6(5)-methylpyr fresh

azine) hazelnut-1like

2,3,5-Egdgd-6-og oz (1509  [0.00-8.07 4.86 1.75 23 PGk

29(2,3:5—Trimethyl—6—ethy soup-1like

lpyrazine)

3,5-Hog-2- wEga]zz 1510 0.00-8.38 4.10 2.40 0.26 4%, 378

E?AE;Diethyl—2—methylpyra nutty, meaty

33} 3}3E-F S-containing compounds (3)

oug tjAgje)= 1067  [3.84-69.11 25.43 11.38 |12 TrEE

(Dimethyl disulfide) fresh, garlic,
green onion-like

=R = 1379 |0.63-33.69 9.88 4.49 0.01 T el =

Eg)dylo]=(Dimethyl cooked

trisulfide) cabbage-1like

€] 4 (Methional ) 1447 9.13-32.85 16.21 6.24 12 Q7123
cooked
potato—like

F&F Furans (4)

2o e F 943 1.10-24.32 11.12 5.48 2.3 o R

(2-Ethylfuran) rubber, pungent,
burnt

2-o| e -5-w| el - 1024 0.01-1.35 0.45 0.28 NA NA

F & (2-Ethyl-5-methyl-fur

an)

(7)-2-(2- 1299  [0.00-2.39 1.10 0.48 NA %, HEE

el d)F(Z)-2-(2-Pente beany, grassy,

nyl)furan but tery
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2- 1648 5.11-12.76 8.81 3.26 4,500 gk Ak

fi?}”ﬂE}%i(Z—Furanmethano burnt sugar

4FE&HF Alcohols (8)

HEhE 1141 |0.00-0.85 0.42 0.17 500 R715 3¢

(Butanol) malty, green,
fatty

(Z)-2-4A"-1- 1154 12.49-136.72 |67.32 25.79 250 FE3g

S ((Z)-2-Penten-1-o0l) areen

3-mel-1- 1202 0.00-2.15 1.66 0.55 250 AA3 2 =3

iiE4%§(3—Methyl—1—butano plant, stale

1

W EFE (Pentanol) 1245  |4.57-13.72 8.90 4.15 4,000 R
chocolate-like

(E)-2-#&l-1- 1312 5.68-24.90 11.23 3.63 300 WA &

<= ((E)-2-Penten-1-ol) mushroom-1ike

(Z)-2-A-1- 1402 0.00-1.01 0.47 0.24 100 Sk

£ ((Z)-2-Hexen-1-o01) walnut-1like,
medicinal, green

1-2-81-3-2-(1-Octen-3-o01) | 1443 8.83-57.81 28.02 11.28 1 WA &
mushroom-1ike

21} (Linalool) 1540 |0.00-1.88 0.54 0.35 6 E
floral

JAHZF Esters (6)

ole olAEo]E 876 0.09-9.92 3.41 1.75 5,000 93, £

(Ethyl acetate) sweet, floral

old Felioo]E(Ethyl [1029  |3.62-15.40 9.90 3.64 1 el 3k

butanoate) fruity

o gd-2- 1046 |0.00-8.95 5.76 5.06 0.3 SR

e F-E} - of] o] E (Ethy 1-2- honey-1ike,

methylbutanoate) sweet

o el-3- 1064 0.00-0.07 0.05 0.06 0.023 Ak

H & REF o] o] E (Ethy1-3- fruity

methylbutanoate)

of e #Elcoo]E(Ethyl |1134  |0.00-3.71 0.88 0.76 5.8 I, o= g

pentanoate) fruity, orange,
grassy

g 2047 0.00-0.41 0.17 0.12 400 %, 933

H Egt 7ol o] E (Ethyl floral,

tetradecanoate) honey-1ike

71e}3}3HE 5 Miscellaneous compounds (5)

E2EXE 1015 0.07-10.17 2.28 1.06 3,800 NA

(Chloroform)

(S)-B 2 ((S)-Limonene) |1196  [0.00-101.72  |30.51 15.83  [200 ER=E;
lemon-1like

(R)-g] =¥l ((R)-Limonene) [1240  [0.00-2.64 0.75 0.27 200 LA &
orange—like

oA EXF(Acetic acid) 1436 0.00-28.39 13.60 9.36 22,000 A8k
vinegar

3-v e F- ek 1657  |3.03-13.97 6.27 2.53 120 FEIAEF

(3-Methylbutanoic acid) over ripe
fruit-like,
sweaty,
cashew

_17_




[0119]

[0120]

[0121]

[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0130]

[0131]

[0132]

ZIHSd 10-2024-0118585

VO EEEA (A oL AEO]E101.14 ng/g)el thE AThA % (factor=1).

“Elite Wax capillary column® E- A<=(Retention index, RI)
HESHEAH o2 dAAlE 17719 vEg3F f % 2P A&A(17 SSRFs) 9] a5 WE (ng/g)
] Zu] A4 (17 SSRFs) <] Hi 3k (ng/g).

megHEaNor AAE 1749 uSaF &

37| DASR, HDASR, 17 SSRFs % SSORFe| ¥ 34 IJsFES 1582 FFE Hluste] & 20 YERT

T 28 Aund, HAH FRo opunlt H R wkSES FEd ZP|AAI(SSORF) A DASRT HwEle] <d|3]
=5, AR, dE3F 9 3% g§Ee] Frlekelen, olHE VA E AHFE AL Ve FEA SEE
& 2% Aow yewth. ¥ 8% Faehd, FAF S =SSRFAIA 2-, 3-wWE R (A 2RI} e A
E A (Strecker) F% GUsl=F, (E,2)-2,6-=ytod(2old), M2AU3 = (A4 59 £2 &S 2
sIetEo] FUlekslem, —enal® -anone /9 FAAQ &S Zte 3FELS s,

E3 Y gdstel s (FeeE), Y Eddstel=(FeguFF), MEodH(TLAAT) Bo 3
S, 30182, 5t b (R Eg, WA ), 2,6-0]8
1R7F F7keka, Eelvdel(MeF), e, e-Wg-sed, 2-of

@— e}

}_
o ge BAM B 2E FAL o)

4-2. Wh3 e % Zuade] Fr1gw 4

TAHEAY S o] &-3ko] DASR, HDASR % SSORFO] &7|4¥-S A4 o s BAs)

% 3o UEld mkel o], & F(Briny odor)S DASROIA 4.00% el oy, 7+ whS-& HDASR % SSORFol A 2z}
7y 7,004 2 6.6040 02 §93tA Z7}sF9).

1243 D FZa F(Nutty D Sweet odor)S SSORFOlA] 5.954 9 6.25H0= 714 =& A5z UEa,
T}S o 2 HDASROIA 4.55%4 2 4.65%, DASRIIA = 2.404 2 2,504 02 714 vbA Vel

27 2.7 0] (Seasoning-squid) F SSORFAIA 6.105 0.2 7H¢ ¥k, theo2 HDASRIA 4.753, DASReA
3.25% 0% folHow HAaagitt.

gkl W2 (Fishy odor): SSORFOIA 7Hg wF9ka HDASR, DASR o2 Z7}atit}.

3. o) J|elurt ¥e FH PR ¥4
A gkl oigh I FIEEe vlods FIEEe] SNk ol WAl HX| ghel| wEl dEAnz |
sigtEoe] A o 714 ¢ JAEAE dolry] A 7 FFE FHES IA o= vir Odor value(OV)=
HIskl T, Odor valueZb 1013 7% AA el 714 4= 071 wjZol Odor value 1°]%3¢] F¥ Fsiet=
(Key flavor compounds)< 3 9o vteEbiT).
¥ 9
& DASR HDASR SSORF
%’4 s ov AP EH ov s oV
1 [(E,2)-2,6-x=1}r]oll 1,367.81 | E-3-weF el o] [204.35 |Wg Egjdsdel=  |1886.72
((E.Z)-2.6-Nonadienal) °|E (Dimethyl
(Ethyl-3- trisulfide)
methylbutanoate)
2 [ (E,B)-3,5-=Ed-2-¢ [386.97 |gvEd Egldytel= |179.29 |3-wEF-eld 1,823.4
((E,E)-3,5-Octadien-2- (Dimethyl (3-Methylbutanal) 4
one) trisulfide)
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[0133]

[0134]
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3 |Egv"olul (Trimethylam|259.56 |3-wl€y-eld 161.40 [ (E,Z)-2,6-=vt]old |1,257.2

ine) (3-Methylbutanal) ((E,Z2)-2,6- 2
Nonadienal)

4 |dHd Eg]dylo]=(238.88 |(E,2)-2,6-x=utlold |143.51 | (E,E)-3,5-Eltjdl- |515.21

(Dimethyl trisulfide) ((E.7)-2.6- -4
Nonadienal) ((E,E)-3,5-0ctadien—
2-one)

5 1-%d-3-2-(1-0cten-3- [90.48 Egudol] 96.02 |EgHEoelrl 367.67
o) (Trimethylaml8.05in (Trimethylamine)

e)

6 - R (3- 21.96 3,5-teld-2- wWey]|24.54 |1-5€-3-& 122.87

Methylbutanal) el (1-Octen-3-o0l)
(3,5-Diethyl-2-
methylpyrazine)

7 |3-olE-2,5-HeEy etz (21,04 | 1-5El-3-& 18.05 |2-mlE el 62.53
($—Ethy1—2,5—. (1-Octen-3-ol) (2-Methylbutanal)
dimethylpyrazine)

8 |+ (Nonanal) 11.99 e FEfoolE 16.24 |3-ol€-2,5-tiWdy] [23.56

(Ethyl butanoate) R
(3-Ethyl-2,5-
dimethylpyrazine)

9 |d¥  HFEleoo]E(Ethyl|11.34 o7k 15.48 | > 20.48
butanoate) (Decanal) (Nonanal)

10 |2-HEFER(2- 3.42 (E,B)-3,5-%Ett)el- |14.19 |olE FElimojolE 13.22
Methylbutanal) 2-¢ (Ethyl butanoate)

((E,E)-3,5-Octadien-
2-one)

11 | =Ehd(Octanal) 2.91 2-v e e 13.43 | el 9.55
(2-Methylbutanal) (Octanal)

12 |EWE a2 (Trimethyl |2.52 2-ol D -2- 3 Al 10.18 |WEl &Y 4.61

pyrazine) (2-Ethyl-2-hexenal) (Methional)

13 | el (Heptanal) 1.49 3-ol€-2,5-tu|&y]  [9.95 [2-lmufi= 3.37
e (2-Nonanone)

(3-Ethyl-2,5-
dimethylpyrazine)

14 |2-x=1}3=(2-Nonanone) 1.49 b 7.03  |EdEdHR 2.14
(Nonanal) (Trimethylpyrazine)

15 [(Z)-2-"d-1-2((Z)-2- |1.26 2 Eg 3.72 2-FA b= 1.45

Penten-1-0l) (Octanal) (2-Hexanone)

16 |- - old-2-vdfetze] [3.59 (dElE tjddjel= 1.42
°] = (Ethyl-2- (Dimethyl disulfide)
methylbutanoate)

17 |- - 2-odFE(2- 2.90 e 1.41
Ethylfuran) (Heptanal)

18 |- - (D)-4-FEd((2)-4- [1.70 |[(Z)-2-A&-1-& 1.20
Heptenal) ((Z)—Z—Penten—l—ol)

19 |- - S AL (Hexanal ) 1.18 SApG 1.15

(Hexanal)
20 |- - 2-=1}+=(2-Nonanone) [1.14 |- -
37}4]

(E,B)-3,5-Edl-2-¢ 3 2-eve=(AERF), 1-58-3-2 2 (2)-2-Ad-1-2(<

AstgE) o] Fa FrIgRelal, HDASRIAE the AlaEd] HlaE] og-3-vd

E, dg-2- mdiehedolE

SSORFell M= 7t & 7Hl b= S(Hrd Egjdstol=, 3-vidyepd, 2-vdiepd, 3-old-2,5-vre-
A, vEed 8 Hdd g e E

AR e Edvgoll, =

ARE MasLd DARAIAE BAAE A (£,2)-2,6-=0Ted, SEE 0 AR (U ER),
SeR), Eelvgoln (34
$eheo] o] 2, o Fehuolo]

o) o 2E|2f7h Wk

L4
o
[
E
yu|
=)
o
i
o "
it
ol
ol
s
=
fll
!
o
o M
N
N
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[0135]

[0137]
[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
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T &

g SSORFE= DASR¥} HDASRe Hl&ll =¥ &3}3tEo] =2 Odor valueds WER WS FEgt ZuiAe &
419l P10l 7ol Aow s,

AAld 5 WS 7= A TraA e FAEEA (PCA)

5-1. DASR, HDASR %! SSORFell st PCA 4]

XLSTAT B4 AZTE o] (ver. 2022, Addinsoft, ZTF2)E A&3ste] QDA, ¥H33F &% Zu|iz] @ wk-33fo] &
T AR 3y FeleEgre] AEzgs B4, AR ke ies AR A o AuEArE
=kl 29 ZRAM Mz wgide] 9 HEE $9 AABAES 2t A4S vEhidg,

DASR, HDASR @ SSORFel thdk PCA ZA3ES T 4o] yeldlict. PC1 2 PC2E Z2ZF 80.05%2F 19.95%(% WHE
100.00%) 2 =gk #21& YERIT.

TAZHOR & 42 AyrRd 7}duk3S 1A k& DASRY 7FFu-3-3) ]E%(SSORFT, HDASR)& PCle] o=
2250}, DASRS PCle] <Fe] o 9x|5lglx SSORF % HDASRES PCle] &9 #d ¢x|slgitt. w3d SSORFS}
HDASRS PC29] Fo& ¥2% o], SSORFi= PC22] 9] Foll $1x|3F31aL HDASRS PC22] &9] Foll $1x|3F3iT).

0

DASR= A F(Fishy)2t 7b7ke] f1x]sted w7k s} mlddle) & adE depdloh. 7k a3 Alss
(HDASR, SSORF)eM &= Teroz FAFHA #Briny) s, LAad(Nutty)d, EF3H(Sweet)dF H Fu| 2 F o]
(Seasoning-squid) @] Sl PC1e &9 FHell fIAato] EFHH] vHldWE 2 (Masking) AlX1 A o= 183
t}.

E3] SSORF+= PC29] <49 FHol st 1A (Nutty)dF, EF3H(Sweet)dF 2 21 24 o] (Seasoning-squid) &
of W79 Zu&aA] FHE FXAT]E vt o] thEF Vo H S-S FAEIT).

5-2. %8| 7]t %2 ¥ FsiebEel] digh PCA 4

Odor valueZ} 1o]A+el F& d3lstE 2650 tidk PCA A¥E & 50 vepbdick. PC13t PC27F ZH2h 72.35%<)
27.65%(Z W3 100.00%) % £33 27} o] FoA

5= 50 upEbek mheh o], DASRE: PCLo] F3h PC29] o] el fAste] =8 Fad=e Evdornl, 1-5
§-3-2, (2)-2-Ad-1-%, et 2L EGudsg 539 e BRgs Yl o SgES A,
W, FH S EHFHE e SEEE DASRE HIRW (fishy odor) &9 A &3t Fae] w9kt

HDASRS PC1e] 3} PC29] 9Fe] Fofo] g1xstel, 8 FaFEF Y Peheolo|=, dbd, od-2-may
Elwo o] E | 2-o|"-2-3 4, (2)-4-F e, o D-3-HEHEl o] o] E

Btk o5 3HES Hd(Fruity), 7153 (Fatty), 23 (Sweet), %%(Medicinal), g}gxg@(goiled fish),
TF(Rubber) 59 Wale}l #AHo] 9o =

SSORF+= PC1#PC29] ko] 4ol fiA|ste], 2 Fses 2-vidfeted, Sehd, 3-7
2-IAte=, gulE Egdutel= | 2-kuhs, YWY tiddglelt W wibis 9% 2 ™ )
35S ttax=3 (Dark chocolate), E&(Sweet), T+*7AH(Cooked potato), A (Fruity), T%
(Cooked cabbage), EFXZ(Blue cheese), "FE&(Garlic) 5 WAl #eo] glo] 143 (Nutty odo
2 2Z3 & (Sweet odor)THe] AT o] =),

o
R 2

=
~

olgldl Az Edod, FFEA 2 F
1] 2 7 o] (Seasoning-squid) &} li@(Nutty)?—?} 9 SFSH(Sweet)Fo] HEFAHOR
T3 o 3lol=

o] A EFH = Hauo] P

_20_



ZIHSd 10-2024-0118585

k1
N2

1
(g
~

Response Surface for ¥ Response Surface for ¥ Response Surface for ¥

Fredictsd Valu Froacted Vave o -
80 3
P
&8 .
3 soc
04
88 .

Standard crror

1
(g
[\

2000.00
1800.00
1600.00 [
1400.00
1200.00
1006.00

800.00

Amount (ng/g)

600.00

400.00

200.00

R SN v 5 Y 9 o A % ) Q S 000 > 5 o A
g g N N L %OQS
Y S
® Aldehydes and Ketones @N-containing compounds (including Pyrazines) O S-containg compounds B Alcohols, Esters, and Acids
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F1

PC2 (19.95 %)

Seasoning-squid

Sweet

nt
IN

o

SSORF

Sweet
Nutty

Seasoning-squid

[ SR T TS

~——
-——

Burnt

Burnt

[ ]
HDASR

-1 0 1

PC1 (80.05 %)

Nutty

Fishy

--A-DASR
-e-HDASR
—&—SSORF
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k1

)

PC2 (27.65 %)

o«

Ethyl butanoat:

Decanal

Ethyl 2-methylbutanoate
. 2-Ethyl-2-hexenal

(@4t Ethyl 3-methylb

Hexanal
L

0
PC1 (72.35 %)

Octanal

.
L

2-Methylbutanal

o 3-Methylbutanal
Methional
2-Ilexanone

€ Dimethyl trisulfide

.
Heptanal
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L]
Trimethylpyrazine,

2-Nonanone
Dimethyl disulfide
- SSORF

Nonanal

L]
1-Octen-3-ol

(Z)-2-Penten-1-ol
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