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[39]

[40]

PCT/KR2021/014352

UPLC (Waters, USA) -2 Acquity UPLC

Unison US-CI18 (Imtakt, USA) 250 x 4.6 mm, Spum

PDA (Waters, USA)

- Mobile Phase: 0.1% phosphoric acid
- Flow rate: 0.7ml/min
- Column Temperature: 25°C

- Semple Temperature: 20°C

ME ] - Sample 2g< 3, 3z DWRE 10v] 34 (ww%) F

=8 (vortexing) 3+ ] 41 &-(mixing)
Adwe F A4S skl P AP wEm

8] X (2] & 3] A H] & 1/20) 3 5 0.45um 2 ] Z(filtering)
7171 ¥4 29

[322]

el 24

A7V HPLC (Shiseido, USA) 5.2 73 : Nanospace S1-2

Column Carbohydrate High Performance (Waters) 4.6 x 450 mm, 4pum

Detector RID (Shiseido, USA)

Az

- Mobile Phase: 80% Acetonitrile
- Flow rate: 1ml/min

- Column Temperature: 35°C

)
Ul
SN
3

- Sample 2gS FHl, 32 DW=E 109 4 (wiww) F
4] & (mixing) (A Al]: Vortexing , #| & ("4): Sonication 5min)
AR F A FHste] Ao A e vl &R 8 A% H
0.45um = o] Z}(filtering)

(FAZF A& 24 1100, A F () 1/10)

FHEXEL
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[41] [3£3]
Frel obu a4
A 717 HPLC (Thremo Dionex, USA) X2 ™ : Dionex Ultimate 3000
Column Inno C18 column (YoungjinBiochrom, Korea) 4.6 x 450mm, Sum
Detector FL Detector (Agilent, USA)
Az - Mobile Phase A: 40mM Sodium phosphate, pH7

[42]
[43]
[44]

[45]

- Mobile Phase B: 3DW/Acetonitrile/Methanol (10 : 45 : 45 v/v%)
- Flow rate: 1.5ml/min
- Column Temperature: 40°C

- Sample Temperature: 20°C

=
il
EN
=

Sample 2g& F3ll, 32k DW=E 109 &4 (ww%)
&84 (vortexing) 8] 41 & (mixing)
AR F s HBle] 0.45um 2 o] Z(filtering)

PHEXEL

2 B39 MTL o]0 & I Al g 44
o] i Ao Adubd o Algslis v 28 Alaetx ¢,

T g ARG e BN S8 Heg B = 2 Bkl S Al staal
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[46]  [%4]
Tl T2 T3 T4 T5
DA 21.74 21.74 21.74 21.74 21.74
o= 10.87 15.22 21.74 0 6.52
W = 10.87 6.52 0 21.74 15.22
T 56.52 56.52 56.52 56.52 56.52
A 100 100 100 100 100
H] a1 Gl | G| S = il =
=5:5 =7:3 100% 100% =3:7
Brix 433 43.4 453 42.8 42.1
(B 574
pH 4.47 479 5.94 3.92 4.18
TTA 5.98/12.29 |4.03/10.02 | 1.07/5.73 |12.14/19.38 | 8.35/14.82
(AHs 574
L 714H(%) 0.217 0.156 0.033 0.300 0.273
Lol (%) 30.328 30.244 32.482 28.795 26.891
Zfrelohm| 0.378 0.414 0.395 0.338 0.371
%)
*sHT 5.84 5.59 3.41 4.52 721
(CRe IR
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[47]  [¥5]
A T1 T2 T3 T4 T5
712 | malicacid | 0.063 0.058 0.024 0.041 0.021
(%) lactic acid | 0.021 0.006 0.000 0.099 0.067
acetic acid | 0.000 0.000 0.000 0.000 0.000
citricacid | 0.000 0.000 0.000 0.000 0.000
succinic acid 0.124 0.084 0.000 0.152 0.186
fumaric acid | 0.009 0.009 0.009 0.008 0.000
Total 0.217 0.156 0.033 0.300 0.273
29 | Fructose 0.000 0.000 0.000 0.000 0.000
(%) Glucose | 23369 | 25381 | 27353 | 23951 | 22.528
Sucrose 0.000 0.000 0.000 0.000 0.000
Maltose 6.959 4.862 5.129 4.844 4363
Lactose 0.000 0.000 0.000 0.000 0.000
Total 30328 | 30.244 | 32482 | 28.795 | 26.891
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2 |Aspartic acid | 0.017 0.019 0.027 0.014 0.016

P2 Gluamic | 0.036 | 0.041 0.047 | 0028 | 0.033
(%) acid

Asparagine 0.019 0.019 0.014 0.015 0.017

Serine 0.015 0.018 0.025 0.009 0.013

Glutamine 0.028 0.033 0.028 0.016 0.022

Histidine 0.011 0.010 0.007 0.009 0.010

Glycine 0.009 0.011 0.015 0.005 0.007

Threonine 0.011 0.015 0.019 0.006 0.009

Arginine 0.002 0.001 0.001 0.062 0.038

Alanine 0.024 0.028 0.032 0.017 0.021

GABA 0.002 0.003 0.005 0.002 0.002
Tyrosine 0.028 0.030 0.024 0.024 0.026
Valine 0.022 0.026 0.027 0.011 0.018

Methionine 0.011 0.012 0.011 0.009 0.010

Ornitnine 0.000 0.000 0.000 0.000 0.000

Tryptophane | 0.008 0.009 0.008 0.008 0.009

Phenylalanin | 0.030 0.032 0.016 0.026 0.028

€

Isoleucine 0.015 0.019 0.020 0.007 0.011

Leucine 0.048 0.050 0.039 0.041 0.045

Lysine 0.025 0.023 0.014 0.020 0.024
Proline 0.017 0.016 0.017 0.019 0.014
Total 0.378 0.414 0.395 0.338 0.371

[48]

[49] 3) B3 YT AR AxdE BT AS TS 2 35 Az

[50] 71N A Sk W= e] H AW & (R =25~ 3.5: 6.5~ 7.5)E
Az g gaide o s BAsa, FA HAE FAE] Y8 BT e
FFA T A A G Glshy] Aal BT, AR, 2]
W Rl &S el sto] Alg & 3t o] pH, TTA, Brix, & F 2|9 3% 2 ¥
H7HE AAlsklTh 1 A 6 &okar, @ute] 237 7HE ok B
Aeb7bd - Ae xugda 2dle s R g 43743 e
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AATH
[51] [3%6]
T6 T7 T8 T9 T10 TI1
RS 21.74 21.74 21.74 21.74 21.74 21.74
S 6.52 6.52 6.52 6.52 6.52 6.52
L 15.22 15.22 15.22 15.22 1522 1522
T 56.52 56.52 56.52 56.52 56.52 56.52
A 100 100 100 100 100 100
e 25 0 0 12.5 0 12.5
2ol 0 25 0 0 12.5 12.5
e 0 0 25 12.5 12.5 0
H| 3L e A A |25 A (A9 |22
s A
Brix 41.6 40.3 43.9 432 42.1 4.1
pH 4.04 4.07 4.02 4.04 4.01 4.18
TTA 6.44/11.1 | 6.71/12.0 | 6.57/11.3 | 6.33/11.01 |7.13/12.50 |8.35/14.82
(A= ZA) 3 2 1
el (%)| 31.850 | 22790 | 31.110 | 31.090 27.030 26.891
s T 5.25 5.09 5.46 6.84 6.45 7.14
OF H5)

[52]
[53]

[54]

AA

S

4) =3 WZo] AHM P& E ARy RFFTAL FI1eE, A
AAH L g & 33 Az

A7 oA et o] A ] S (3= =25 ~35:65~7.5%
Azstil R34 Frhety AW A (&3t ash A4S g &
@3l o] pH, TTA, Brix, & el @ &% % ¥5 H71E A A8l =3}
Ao R A zg T i S AlAbste], st 3 Q7 Al 23
atn] (A7) o AR S Folil S A @8l AMe =

W EFE FASHA Az loh AW AA (&8, aghyoll mE F fU14L F
29, F ool m=Aake] g 2 ds HUbo A Anglo] AnkAo=w
AFSEFRATHEE 7). wheb A S A ol A L3} th Al L apr| (27 S AHE S

)

a
[e)

a

F QoM ol % B AFNLS AxsHE TS UHA/ AN E AR S
A=}

s

2

AA

watsto] FE 718 3 AL A} o] EolstAl Frt
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[55] [3£7]
T12 T13
IR 21.74 0
S 6.52 6.25
e 15.22 14.58
T 56.52 64.58
oFufu] (27} 0 14.58
A 100 100
¥xg 12.5 12.5
2a 12,5 12.5
%3t 125 125
Brix 42.1 419
pH 4.18 431
TTA 8.35/14.82 8.16/14.97
()\]-_1,:_ .%744)
Z1r 712k %) 0.273 0.316
ZH el (%) 26.891 25.881
Zfrel o] =A%) 0.371 0.378
HsHT 721 7.29
O H5)
[56]
(571 [AA2: 289 5, 45 D Fubg o[ &3 & T3 A=)
[58] - AA ol A= 7] Al IOWH %1 Ei= Wag o] &gk & el
Hebataia} Fubhg Frbato] 2 dslol g A sl vh. Fubel] bE sk
2] 29 2> Q2 Al (Rhizopus oryzae) G 3} &4 A= AR-S Faste] f2l<d
o] = Ak-S A4l et A Tk
[59]

5 % el A AN o) Tl RS elstel A2 Aol
pH.TTA, Brix, & %714} 9%, % #2190 93, F Feloh] =313 2 s
ke AAslslct 1 A 589} 23t 5 J

Tl 5255 hALE FFol Ba w57t

4
ebskeh meb] ke Gob 8 gake) $TIs2 AR AP T o
ag gt
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[60] [3£8]
T14 T15 T16 T17
2.65 2.29 2.65 2.39
b = 6.35 5.72 6.35 5.74
T 31.75 29.85 42.33 33.49
Fu} 52.91 45.72 42.33 52.63
ok upwu] (271 6.35 16.43 6.35 5.74
A 100 100 100 100
¥=g 5.3 5.1 5.3 5.3
i 53 5.1 5.3 5.3
=3 110.58 110.58 110.58 110.58
Brix 27.7 34.9 26.7 27
(%= 54)
pH 4.42 427 4.16 4.14
TTA 7.46/13.40 | 9.11/14.10 | 7.34/13.10 | 8.33/13.86
(’\]'E .%xg )
Z 571 2K %) 0.3231 0.218 0.280 0.309
Zr e (%) 14.859 16.390 15.641 13.797
Zfrelobv] .= 4k(%) 0.394 0.379 0.399 0.391
HsHT 4.86 6.72 5.18 5.54
O3 H5)
H] 51 ok ohm it Tk gt | Sk ek
o A& v o
[61]
[62]

S, S A7Ee Al el ek gl A8l Frelobr] Ak o] Al gk

sl F7F Aol 1 AT, 7 99} o] TS(Futol A 7bE 4] e &

3 4yol Bl 8l T15(FHte] H7ha 23t £ 8ol A vka A g

oln| =4kl & F B4k (glutamic aicd), O}AJ]—E E 4H(aspartic acid) 3%

A Ao A =7 A = 7 Fu & v ] AF8-F = 3Z & H(proline),

© =Y ¥ (ornithine), 72! (leucine) &0l 2 #-S Q1351 3t). o] & F-3
e & vk

AN
Fubg Argo s A 2 o7k SHE A
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[63] #9]

v EE T15

2 Aspartic acid 0.023
ofw] =4 Glutamic acid 0.049
(%) Asparagine 0.023
Serine 0.019

Glutamine 0.027

Histidine 0.014

Glycine 0.018

Threonine 0.014

Arginine 0.073

Alanine 0.042

GABA 0.003

Tyrosine 0.030

Valine 0.021

Methionine 0.011

Ornitnine 0.006

Tryptophane 0.027

Phenylalanine 0.011

Isoleucine 0.000

Leucine 0.042

Lysine 0.036

Proline 0.032

Total 0.52

[64]

[65] 4T = e =S ol g2
SERE = ane 49 H] %8 chpstar
gk Ful a7t S8 2 Pl

[66]

[67] AA A 3 AAJe) 1R 29 2 7 Az R HEE]

[68] + AA MWL 71 Al 1 %‘f% =) , W=, SeEh o]

F3}ol2 o] gahiz

A B A
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[69]
[70]
[71]

D7) AAld 1229 &35 RE o
114 Z/K—]/H H 0}7] I 10 zl—}_)&

&3k A ) A x
S o A (A 5 7 :SK101S MIXER: -9l
Fdatar, 2ol A 23, 3ol A 135 ¢F RESahar, Hbs o] #F 25 7) 25°C7}
Y s EEeqth o] 9, Aol A 304 A gk ok 6°C a7 ol Lﬂ°1
16A1ZE &t 12 E A A FF& A xe ok b o' 2Eo =44 0}71
10 F2)2 74 (AE4:SK101S MIXER: ¢ )ol] F<Qlsfar moﬂﬁi 1%
W58t 5 7] S-S HUste] 26boll A 33, 31kel| A 3311 HEE St o] %%—91
HE &7k 27°C7} EIE% %%&Lo}ﬂ BEF8 Az}
% 85%91 wFa 7)ol Yol 303t T a A 2k
=871 & 8t 27°C, MEH 5 85%%1 a7 ol Wol 15%-%t
T, Y ste] A Ao o WATh b2 7 A
"8 37°C, At <5 85%01]/‘1 50+ ot L E Al A AW A E
23 2w AAE @ Ho ¥a1, S1E 170°C, o} 35 210°Cel A]
T S, AR A W 2T 32°c7} 2 wj7hA Bzl

[-4\1
of J%

%u

N ye
o

32 2 32
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[73]

[74]
[75]
[76]

[77]

o 2=+ Al 1 &3}l A Al o] 2
A7t st AH 7t
=5 ARER 70 70 70
A Aol ~E 0.7 0.7 0.7
APFEFo] A 22
A #8] ] el (Saccha
romyces cerevisiae)
SPC-SNU
70-1(KCTC
12776BP):
gy AT ED 0.3 0.3 0.3
=T 42 42 42
g gER 3 30 30
AA A 1.8 1.8 1.8
A ul o 7 7 7
A A H5H 3 3 3
HE 10 10 10
A Aol ~E 0.6 0.6 0.6
T 13 7 8
A A o1 &3}l 0 10 0
(T13)
2] o2 3} ol 0 0 10
(T15)

a: AbZFE abol Al 2 Al €| 8] X] ol (Saccharomyces cerevisiae) SPC-SNU 70-1(KCTC
12776BP)2] & = 53] 5 HE 10-1551839% (55 A A} 2015.09.03.)b:
B Etﬂ%%ﬂ%Lvﬂﬂ@ﬂﬂ%ﬂ%&ﬂiﬂiﬁ?Mmmﬁ

2) A7) A e A, 5 24 2 A5yl
A7 A Az Aol 1R 29 & Tl g o] &3k A2 ol Bl A,

A A H RS stara ekl
WA 8 A (Z4) 8] 2L E 9] 8l Texture analyser(Texture analyser Stable Micro

SystemsAhE ©]-8-3fe] AT 4 A 32 74 %(hardness),
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- %14 (cohesiveness), ¥F2] A (springiness), 3 ZF 4 (gumminess),
28] 4d (chewniness) 2 4 (resilience) S =43t} 4 _-—(hardness)?:
EeTE 9uhs v shar, wF *é(SprmgmeSS)~ EH R Eole= 4 E
ol u] 3| -2 Al (cohesiveness)= 2] % o] Lt & ] o= 7S 2y } ,
A 24 (gumminess)< 318 A5 on| st 4 ?’JH (chewniness)<= 42! <=
= AL E ol slar, 5 (resilience)= T F HUE = 3E 9v| g}
Z}zh o] F-A A 31a= 3 BHE S sk el

1A 1R E LI 2ol AN 1R 28] F3fel g o] &5k Al ) BF
AdbA o 2 8 A~ 7} 7 A (7] S (hardness) 72, -2 %] A (cohesiveness) 2
5 1A (resilience) & 7}, §F¥ Ad (springiness) A& = A& gFQlg 4= S},
[3£11]
hardness |springiness |cohesiveness|gummine |chewniness |resilience
ss

T (1336 [0863  [04s9 0654|0564 o181
AAlell 1 ]0.84 0.746 0.513 0712 |0.349 0.194
g3} eh
A AT 2 10.92 0.592 0.542 0.498 0.295 0.213
3}l

[80]
[81]

[82]

T o R feld RS WA SaE
GS/MS A= H1-S o] &8to] ¥ et ATh(E 12).
[3%12]

WA 2

GC/MS analysis *GC Model name : Agilent 7890A

*Inlet temperature : 230°C

*Column : DB-WAX (60 m X 250 um X 0.25 uM)
*Carrier gas : helium

*Flow rate : 1 ml/min

*Qven temperature program : from 40°C (5 min) —
8°C/min — 230°C (10min)

*MS detector : Agilent 5975C MSD (EI mode)

SPME analysis * Fiber : DVB/Carboxen/SPME (Supelco Co.)
* Sample equilibration time
- incubation temp. 85°C

- incubation time 30 min
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[83]

[84] I AT, 1137 o] AAfd 29] Tt o] &gk A (A S o 2o
H[s A ke wkol Sokelel felY B F7hshEA A d 19] Fohol e
o 8- A2 Whol Hla) @iol Zauo] A AW WS AL HAG 5
AT

[85] [3%13]

2l B(%) Control Aol 1 FEk | AAef 2 T &}l
Fructose 0.75 1.22 1.10
Glucose 0.46 2.26 1.14
Sucrose 0.00 0.00 0.00
Maltose 2.10 2.04 1.83
Lactose 0.82 0.89 0.94

Total 4.13 6.42 5.01

[86]

871 W, AN 1R 29] Gl Abg ol B5HIE AASA 1 A%, B
149} o] tztol vl sl T o2 Ao 1 E 29 G}l S AR-E-gl A ol A
i ATk wekom, 58], Ao | Fatelo] uls] A ol 2 Fhelg ALg 3
AL AR A Y ol ¥ AL FARTh ol & F FS AFHo A
A Fu 7 S E = RS o5

[88] [3%14]

A Control AA 4 1 2 AT 4 2
&3}l g5}l
sH 7t ok 4.85 8.26 6.45
CEERS s 5.16 5.03 5.71
218k 4.96 5.24 5.69
KR\ 5.48 6.33 8.17
T H37t 5.11 7.21 7.94

[89]

0] W, =20 E 158k Lol AN e 1L 29] F3hel L o 83 AW e
2T (128) B0 e S 7o 7| AEE@ A4 1: 178, A A4 2: 14F)0]
AZH T AS AT F A A Ao 19] G}l & o] &5 A (2] -2
fruity, floral, whiskey ¢t 37| 541 8- 7}#| = ¢ 3 & (alcohol) 2}, Roasted, bread,
almond 52| 7573 7] 545 7HA = &l 8] E(aldehyde) 72| 3717 Fol
FAEA =, o]l = Ao 1 Gl A Falie diEo] Al &4 T ol A
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] o 2} = (maillard) ¥-8-0l #o] ¥ o] el G A1 0 2 AT A Ao 29
I3} oS o] 88 A (2] W)L fruity, floral, whiskey 3+ &F7] 5A1-& 7}A] =
¢ 57 -(alcohol)FF, roasted, bread, almond 52| -3 &7 A S 7} =
oHd) 3] = (aldehyde) 7, fruity, apple 5 2] &-33FaL L3k gF7]
of) 2~ H 2 (ester) 72| 7|7} Wol A=), o= A Ao 2
Az g ol A A E = A 7HA] tiARAEE o A 7|91 Bl o E gtk
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Flavor Area

Alcohol

Ethanol

Iy

EREY
33}l

Al 2

33}l

description

38,496,132

91,670,582

160,923,927

Strong,
Alcohol,
Ethereal

Isobutyl alcohol

6,379,861

6,427,139

9,415,984

Wine,
malty

3-Methyl-1-butanol

122,146,206

whiskey
fruity

banana

2-Heptanol

1,469,788

lemongrass

fresh

herbal
floral
fruity

1-Hexanol

4,042,512

Green,
Fruity,
Sweet,
Woody,
Floral

Phenethyl alcohol

73,224,730

Rose-hone

y-like

Total

46,345,781

293,468,657

174,382,423
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Aldehyd

c

3-Methylbutana

1,674,724

Chocolate,
Roasted
Bread,
Fruity,
Corn
flakes

Hexanal

2,813,624

2,146,948

2,120,518

Fresh,
Green,
Fruity,
Sweaty

2-Amylfuran

2,631,942

2,355,922

2,251,848

Fruity,
Green,
Earthy

Acetoin

2,934,085

4,467,510

3,029,328

sweet
buttery
creamy
dairy milky
fatty

Nonanal

3,296,232

1,681,528

2,714,667

Waxy,gree
n,fatty

Furfural

3,909,770

Sweet,
Almond,
Bread

Benzaldehyde

12,784,843

10,714,977

Almond,
Strong,
Bitter,
Cherry

Benzeneacetaldehyde

3,012,631

honey,
floral

Total

1,675,883

32,033,876

20,831,338
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Ketone

2-Heptanone

32,696,033

22,106,778

15,733,276

Fruity,
Spicy,
Sweet,
Grass,
Coconut,

Cinamon

2-Nonanone

59,845,480

32,634,616

29,141,357

Fruity
fresh sweet
green
weedy
earthy
herbal

2-Undecanone

11,149,345

8,590,500

floral and
fatty
pineapple

Total

92,541,513

65,890,739

53,465,133
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Ester

Isoamyl formate

93,602,735

146,191,846 fruity

green

apple

Ethyl hexanoate

1,516,859

2,071,142 Sweet,
Fruity,
Green,

Creamy,
Milky,

Basalmic

Hexyl formate

2,531,475

- green waxy
floral
herbal

plum apple

cucumber

Ethyl octanoate

14,551,853

4,392,463

- Fruity,
Wine, Pear
brandy,
Banana,
Sweet,
Fresh

Diethyl succinate

5,521,844  |fruity apple

cooked
apple
ylang

Total

109,671,44
7

6,923,938

153,784,832

Total

360,234,62

398,317,210

402,463,726

[92]
[93]

H
S (A o] 2% o] &% A
H] 3l wgho] Fo Ew A,

aicd), o} 2> 3} 2 E Ak(aspartic acid) &% o]

U)ol Fx1E Alg-s Al

ZeE 4

¥

_1

3}l (A A el Dell
FEFR 2 (glutamic

o
o



