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USA)E AFE3ste]l AOACH WA wet SAsAT. A FHFS Megazyme kit(K-TSTA
Megazyme International Ltd., Wicklow, Ireland)2 AACC 76-13(2012)¢] ol wet =43}
AFar, AR ke Starch Damage kit (Megazyme International Ireland, Ireland)E ©] &
sto] AACC 76-31¢] %ol whep S 3t

AR 5% EEel A% = Spectrophotometer(CM-5, Konica Minolta, Tokyo, Japan)E ©]
&3te] Hunter®] L, a, b #<s Aot Lk W xE(lightness)E YEMUH, +av A%
(redness), +b&= &M Z(yellowness)E YWEMHA T

w4 248 HPLC=® #4399t Borate buffer, OPA/MPA, FMOC Al ¢FS Al & 9F o
Aoz &3 F WSl duaHd ARE LA Fiste] A&t HPLCEA
Dionex Ultimate 3000 (Thremo Dionex, USA)Z #4393, ZHS VDSpher 100 C18-E
(4.6mm x 150mm, 3.5um/VDS optilab, Germany)< A}& 3}

ﬂ%ﬂf%@OLwaemﬁRWAH””l@ﬂﬂbérmmwemxﬂﬂi GC
2y A% st GC B A8 Agilent 7890A(Agilent, USA)E #A8tH a1, 244

DB-23(Agilent, 60mm*0.25mm=0.25um)S ARSIt Als U9 HE57] 25 2

4t o



20C, o5 714 Hed] 52 1.1 mL/mino|th A=) A|&E Teflon cap®] U= FE
Y31 Methylation mixture(MeOH:Benzen: DMP:H2S04=39:20:5:2) 5 340ul,, heptane 200ulLZ
T R0TCAA 2213 FE8) F5 & AR Wste] d4E 7 5 T Asds ¢4

A=
T
F= ¥ GCE A3kt

Jlm

(4) AMAFALL ZFADSC)E AHES 4% 54 4

g2 EAL& Differential Scanning Calorimeter(DSC, DSC-Q1000, Universal V.3.6C TA
Instruments, Olivia Gibson, UK)® #4at3lth 71712 % HA5E A4 indiums AH&-stth
Al AR 2730 mg) ﬁTer—’F(G.O mg)E ¢Frw ol ¥ FEd v FolA 24
Az WA HEPGo| Yl E st DSCx 7FE4 % 10C/E22 3Fe 30ToA 130T
7HA] 7FE 3 A thermogram= EM‘:} o] 25 onset temperature (To), peak temperature
(Tp), conclusion temperature (Tc)¢} thermal enthalpy (AH, J/g)E 31t}

fBE 539 g8 2 A%

FARE 538 29 13 o] FEl= vmeARt Sl met e AS mla 2Hes 29
gtoto] Mg ST A= ofdl ® 13 otk W= F L g AEel Zuer) 77
90.35+0.167 9046404002 7} A deblon HAwezt 80861512 74 e Hx
e Bk A= a e FAMEYZE - 02420018 7P v e B AAEr)
1.38£0.08%2 7H¢ %< AMRE #s BHdu 4% #d b @2 ZERYVF 10.08+0.322 7HE

wtou] AAMuel} 51060088 7H¢ R kg vehdrh

e 517 FAa R (FH ) PARCRERY A1 g
a9 1. AR 5% 9#



1 FHEY 5F9 A=

L a b
21 2] 90.35+0.16 1.05+0.06 9.50+0.20
KR 80.86+1.51 0.72+0.05 5.89+0.21
A H g 90.46+0.40 0.82+0.05 10.08+0.32
AL 5 2] 86.71+0.40 1.38+0.08 7.33+0.17
A1 2] 87.66+0.09 -0.24+0.01 5.10+0.08

Aget Byl FES Adgsty] Y8 oA AvEE B 5F5FS sk
o AWk F SRS HS 9.14~9.95%]

WA Sk Wit 10.16~11.84% o™ AR
Sfatar AU A ATFHL 066~1.76%] HHES JeEtdE=d g e
| wa) Awele] A ghaFo] oF 27v) ¥ 1.76+2.10%E e 3 &
7} 251+0.95% 2 thE FFo Held vls =2 s yEHen 0.67+0.09%

2 s Hel AR vl of 378 =2 FgS L}E}aﬂv}.

Ao ostd 23 EH ZAWe A FAu7F Weje 28] o] d&
et BaEglon o= Wyt B4 F 60-80% HES] %Y %
7JE %_H }\

< 2
H7F = ol FFT =4 EC] gl dFS & A=

s
#k

oo o é o Ao

z
=)
RPN
Z
3
Lo
jus)

L

DRFS
[©)

£ 2. AR 559 AN E EH4(%)

FEIF oA o ] 3 &
A1 2 9.50+0.73 10.95+0.35 1.76+2.10 2.51+0.96
g 9.14+0.24 11.84+0.28 0.66+0.18 1.03+0.05
3}FA | 2 9.34+0.43 10.16+0.10 0.80+0.32 1.31+0.38
A} A B2 9.40+0.05 11.08+0.09 0.82+0.15 1.41+0.32
] A 12 9.95+0.16 11.41+0.08 0.75+0.28 0.67+0.09




g Aol A 2 FAE, EFAE

AR 535S BEse & Aoj R, FHE, SRS A Ao 1 33 #ZSkoh 4
ol e 6.96~12.76%°] 3L AR e} A E o] Aol f ghaFo] 7 E=odY FHE
& ATT72~5764%= 2ol d+ sty digie Argel AMugE v FAweet zZnart
ESh EAAELE 224~474% Fr} Aol fe FHAE FHS =AHECN ot A &
e wgo) g F= Fo3 go)t}

v 5(2015)2> ReEle] FFY =AEC] wdE F40 vA= JdFTFS A A3 =4 E
Z 7t wel s Ee Sksta I 9] AES fgastg o, ol =4 uEt 9yt T
EZo] AAFHL AF oz i AEZF v go] Folx7|wiolgtx B st
¥ 3. B 5F9 Ho|HdF, FAE, &AL

2] o] A AR EFAE
AR 12.04+0.50 4772121 461+0.11
31 g 8.78+0.33 52.01+2.25 2.24+0.14
A 1 2] 7.71+0.16 55.57+0.76 A474+0.22
A} A B2 12.76+1.83 48.62+1.23 3.55+0.12
A 1 g 6.96+1.23 57.64+0.25 2.95+0.22
ul, ofm| =2 B X HFAL
(1) AR 5% AWk sk
FARE B 5F WAk 2AES ol E 49 2otk Bl Fo AWAES palmitic

acid, stearic acid, oleic acid, linoleic acid, Alpha-linolenic acid®} Eicosenoic acid’} =%
o 25 AlZA BFA AR linoleic acid & 7ol 7Fg #9ko ™, palmitic acide 5.378~
6.496 mg/g, stearic acidi= 0.272~0.468 mg/g, oleic acid= 2.504~4.236 mg/g, linoleic acid=
10.781~14.318 mg/g, Alpha-linolenic acid= 0.614~1.035 mg/g, Eicosenoic acid= 0.129~
0.190 mg/gel 9IS YEH

X 4. 27 5%9 A4 (mg/g)

2 15 g FrE FHRZy AR H4ET

Palmitic acid (hexadecanoic acid)  5.48+0.02  562+0.00 6.50+0.00  6.04+0.02  5.38+0.04
Stearic acid (octadecanoic acid)  0.27+0.00  0.47+0.04  0.39£0.20  0.42+0.01  0.39+0.02
Oleic acid 2.00£0.00  3.18+0.01 3.18+0.01  4.24£0.04  2.60+0.11

Linoleic acid 10.78+0.01 12.62+0.11 13.85+0.00 14.32+0.03 11.49+0.05
Alpha-linolenic acid (ALA) 0.79£0.01  0.84+0.01 1.04+0.21  0.81£0.01  0.61+0.12
Eicosenoic acid 0.13£0.01  0.15+0.03  0.18+0.01  0.19£0.01  0.14+0.03




(2) FARE 5% o=t 3P

Bl 5F9 ofn|=4te]
Asparagine®| 3$F#Fo] tj&
obn] .= AHE methionine & &

7} 51884 mg/kg o & 7}

dEge EAska 1 A3 g okdll % 5ol WERlT ARk
of H]

i

o
S0 vl wol FH o mHale 7 AA T

BT, AR ZR a7 Asparagine $FEo] ZHZF 560.83
=7 JeEwtoen Glutamic acid:E 2R AR (2R )7}t =

A ek om Aspartic acidol A= 2R 2] 7F 471.26 mg/kg o2 714 =4 e BE 9
A gFobr] =2kl Lysined 19.47~29.40 mg/kgel 1o A o] 7pd wWo] shfi-% o] AT}

A X 2= Aspartic acid®} Asparagine $F=Fo] 714+

=9kal 3 e Asparagine, 34K 2] 9

AW 2= Glutamic acid®} Asparagine, A4 X 2]+= Asparagine¥} Tryptophane¢| 7} Zo]

Frsol Al

¥ 5. ®2E 5%9 ol (mg/Kg)

21 g R EIC RS 2 B 2 R R
Aspartic acid 471.26+1.56  181.72+0.01 136.94+£0.02 145.02+0.03  186.01+0.10
Glutamic acid 2098.96+0.17  201.90+0.00 247.55+0.02 197.73£0.01  220.61+1.06
Asparagine 518.84+1.14  560.83+0.00 191.83+0.11  278.75+0.15  287.47+1.70
Serine 34.551£0.02  32.67£0.01  34.16£0.08  27.41£0.03 23.85£0.03
Glutamine 198.36+0.00  178.02+0.01  97.48+0.07  91.85+0.01  118.49+0.26
Histidine 57.64+0.11  29.11+0.01  25.41+0.04  22.94£0.21 41.77+0.04
Glycine 31.15+0.00  33.33£0.00  18.24+0.05  29.05%0.14 21.12+0.00
Threonine 33.42+£0.03  32.01£0.00  23.65£0.00  30.43+0.08 19.48+0.01
Arginine 54.10£0.02  61.26£0.01  26.83£0.00  41.89+0.03 33.48+0.07
Alanine 92.64+0.10  84.14+0.03  94.00+0.01  91.49+0.12 61.00+0.11
GABA 28.91£0.02  55.02+0.01  59.66+0.02  &81.07+0.10 99.66+0.02
Tyrosine 26.43£0.00  24.78+0.02  25.67+0.04  26.46+0.05 19.43+0.05
Valine 590.33+0.06  57.37+0.00  48.34+0.02  41.95+0.03 34.40+0.10
Methionine 7.67=0.00 9.40+0.05 5.05+0.06 6.09+0.00 6.65+0.00
Tryptophane 136.22+0.03  89.76+0.01 113.22+0.12 20891+0.14  104.26+0.17
Phenylalanine 42.651£0.02  3547+£0.04  39.36£0.08  29.08+0.03 26.31+£0.07
Isoleucine 22.20£0.01  2253+0.02  19.94+0.06  18.71+0.26 13.26+0.12
Leucine 21.78£0.08  22.79+0.02  24.58+0.12  20.42+0.03 18.06£0.06
Lysine 2497£0.00  25.97+0.01  19.47+0.09  29.40+0.11 19.98+0.03
Proline 180.35+0.01  61.71+.00 68.08£0.00  41.67+0.08 98.78+0.18




v, B 5% 43 54

el FF E44 EAS ANAFAIEEAE ol &3te] S Ay ot 1y E 63 o]
Uebdith Be 589 33MALEE 60.12~65.19C i 3328 L5EE 7055~75.48C o
o, == 980~13.08C, &§dgyE 1.77~2.06 J/go 2 He9 EZFd wg} zolE 1}
F/]')}\q-

Ar el AMEE7E fFARSE st s HEE UEWD e F59 ®BEld HlE S35 A

257 E=qkom, AARe} HNHYE FARRE 332 E WS UET ZHRYE 353517
a7k 7HE WS "ol YyElwta, £gdgys A gt YAt 7 ol e EF
o AAFz27 Y 22 4 7 Ak
¥ 6 258 27 & RYPELY €4 54
o q o Range
T, (TC) T, (T) T. (TC) (T.-T.) AH (J/g)
S Hg 60.61+0.47 65.10+£0.36 70.55+0.43 9.94+0.04 1.77+0.18
25 g 65.19+0.30 69.83+0.47 74.99+0.80 9.80+£0.49 1.92+0.06
2\ 2 65.17+0.34 69.99+0.84 75.48+2.69 10.31+£2.35 2.06+0.42
ZH g 60.12+0.01 67.67£0.35 73.20+0.71 13.08+0.69 1.77+0.13
7 A 1 g 60.28+0.33 65.01+£0.11 70.94+0.08 10.66+0.25 2.06+0.18
2. B FEE9 s AR € &4 4
7F Ad
FA R giastEAd e B4357] 98] 22 30 gol Alm FA9 10¥12] methanolS 7}k
T Ao A 24413 wdk &3 5 % 122 filter paper(Toyo Roshi Kaisha, Ltd.,
710

Tokyo, Japan) S o] &3
&3te] FHstR o, B
R /\}“1 ST & 89

.
gstdon A5Ae 79t H=7](EYELA, Tokyo, Japan)S ©]
=59 TE5E 10 mg/mLi ZA &) 80T oA HASHAA 2
= H2012) S &8st SA8e L, F
O}E"] ol &S Kim 0%5}04 =439, DPPH &dZ ~7A%
< Choi 5(1993)¢] WS dF WyPste] FH4s9 3, ABTS @tz 2752 Arts MJT] &
(2004)—4 WS S83te S48

=

. FEdE SRE L AEAH §F
FARY Y FEAE FFER FAEAb FFS 24T 2
65.02~123.16 mg/mL i1, FAdEA oA k2 0.02~1.39 mg/mL%

Muele B39 FEedE Fol dE FRO W ¥dn FAEARIS FueldA g
e Qe FAY 5 99



=3
]
oM
ofN
-3
b
o
o
i
L)
&
i

3} % dEAM FF

Total polyphenol contents Total anthocyanin contents

(TAEY mg/mL)

(CYE? mg/mL)

&) 65.02+0.23
23 7] 113.24%0.15
S5 123.16+1.31

AHA B 2] 122.48+1.23

ERER 121.03+4.08

0.02+0.21
0.06+0.11
1.39+0.62
0.21+0.36

0.21+0.25

DTotal polyphenol contents was expressed as mg tannic acid (TAE) per mL

PTotal anthocyanin contents was expressed as mg cyanidin (CYE) per mlL.

o}, DPPH 2 ABTS &9z 2A%

=4t
o ICs#< oFdl 3 8o YelWth fAEE e DPPH #uZd 2753 ABTS #uZd &2A%
o] ICsate 27+ 67.06~110.72 mg/mL, 78.24~110.11 mg/mL °|dt}t. F 71# Wy o=z =4
st gatstEy Ade S ESEES TAEA T FFo Aol 2 HFoR SHE, AR
g, AR ICsgke] wekal, 53] Su oA 7Hd 2HA vey SR ditstedo] Tt
T ES S Y 5 U

# 8 %4 X9 DPPH &tdZ £A 53 ABTS 342 &A%

DPPH radical scavenging ABTS radical scavenging

activity

activity

IC5y value(mg/ mL)l)

3}l 110.72+0.28
212 94.08+0.28
SRR 67.06+1.12

22 5 2] 85.34+1.25

R 86.06+1.22

110.11+0.92

106.28+1.03

78.24+0.21

83.74£1.18

85.34+1.05

UInhibitory activity was expressed as the mean of 50% inhibitory concentration of triplicate determination,

obtained by interpolation of concentration inhibition curve.
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A AL AL 6%), 942 (LI 6%)

l

2=

=

a4 n

i

(£ 1

o

==

==

o

B

|
10% (2712H= 2%)
l

g (30T, 2149)

a9 7. 359 2 HHF £F 24A4EE 34

9 2ABEES I Fne HP AR e EF ML

BA100 BAT5 BA50 BA25 BAR

BA of= o} 92l 100 75 50 25 0
SHy w4y 0 25 50 75 100
BB100 BB75 BB50 BB25 BAR
BB R R 100 75 50 25 0
SHy 94y 0 25 50 75 100

6) F714F FeF B

o
>
L
B
o
&
A
e
rok
o
=
rE
~N
2

2 o) A4k Sigma-Aldrich, AF#H2F2 Kanto
Chemical Al#F& AH&3te] 2FEAE 183 2 A58 843 § mg/kgl = YERWTH



S8t FASAY. S SR 2 HE/F &
sk g 1 mLel SHF 75 mLe
oluf tannic
SIS T
£ 40 mLE
5 A3t
obd st

FER

sk

S
Az 35t

folin-ciocalteu’s phenol reagent 0.5 mL, 35% sodium carbonate 1 mLE 7}3+ & 1A]ZF &<k

Abg3e] 760 nmol A B A A = SFA
ekl o2 iE ¥ e S
sl 80% WE =
)
T AEA

ZYdE 2 F
ZYves IS 0475
g FAREE 10 mg/l10 mL
A x8kar UV/VIS spectrophotometer =
acidg ZT=d=E AM&sto] HEFa4ds &
& SEAI e Z47te] AR 1 g8 0.1% HCIS g+
24X 7t = FE3 & UV/VIS spectrophotometer® AM&-3to] 528 nmoll A &
Atk old ZFEAE cyaniding AH&ste] HAEFFHS st o]2RH
Fe Tk
(8) DPPH etz 27% =4
SHEe W[ EF daAxe] AsA @45 FAs5H7] 918t DPPH &7 A7 &
SA4stdth o] WS DPPH ghv)zto] 3itst &S 713 &3 vkgste] dAAy 45
wrol ghel o] wel HepAlo] gl = 545 o] &ste] A4St A& SAFste WHoRE S
e o 2otk 50 ~ 500 png/mL FEE FAS Z47be] Als 0.1 mLel olEE 02
mL% 7bsta 2x10* M DPPH& 9 03 mLE 7Fet 5 awkshglch 303k wkeA171 5 mlo]=
2EYE #57]1E AREste] 517 nmelA 355 SAsAoH, T A il
S kst Adstdnt v Zd AATS SAHE FEEE ofd 2ol it AlLtskih
Inhibition(%6) = {1-(Agperiment ~  ABiank)/ A contrort 100
(9) ABTS @t # 275 543
ABTS @tz 2752 Arts MJTJ (20049 ¥ S &3kl vhed 22 wyos 5
AstAth st o olZ Yol duf 50% des FE=2 ABTS @d#d &2A S S43
71 918 50 ~ 500 pg/mL FE2 AEE AFsSth AlE 0005 mLell ABTS o)z &
0195 mLE #H7Fsto] 7%t vhEAIZl & mlolA R EHolE w5 7] (Biotec)E AF&3te] 734 nm
NA FHFEE SAHSIAL, 7= AR dilo] deas Abgste] A8kt
. Sre 2 HEF 4749 ¢zd 23 54
SHee HgF SFEE HARxE Axe] S8 44 dRE das HEE st A
dxg T dx, pH, AEE FASEAL 1 A= 29 8o vEriY B Y55
e dito]l @3 AAed o dEFF AAHL G FESE diaZo] APdHER dH
= ol A AR FEUF o] FojA o gt SHE= 1Y Ao Qs Yo HEE WY
Aol wel 2d5H e S5V FUketHA 495 Y S S22 dntaisth SR g5
ol Fre= g 7] FFo o FErt P HA 2UFYH FETF ST 49 ol % &
Tl H 2 A E 49 7HA] 0.02%°0 4 0.64% 7R F7FsFCk7E o] 3 okt F7bE AL
ofZ Yol 1Y o]% d3& art 543 P HA 8U7MA Ha7F AFHALH dx
ereF 12.94%° =i, dev HaEVF JAEEA 49744 F438] Fasiohr 49 o)
— 99 —



& ATl M =dn B sk das Aol tiSste]l 2R
Z70el wWEA Faskal 49 o] f ehwkebAl FAsklal, At A 2d7HA 1.01%°1 A
1.30% % ozt S7k3 o] % mlehAl FAE R ew, pHi TE7IZE F¢ ®akglo]l 74 %

=i lack barl k oli
——i "
sl [V e & PN w

Birla degres {"Br)

Fermaentation time [days)

ol il ack barley makpeali

=i A Biid e
e —dk— filack raspherry wine

”&/
|

ity [%)

&

Fermentation time (days) Fermentation tme |days)

UdFE Hgde] MEF FAH Ave ik 109 Zo] = Fdy A
Lol e Fristd o ofZyole] AP WE AALE FAE BE AR HEA)
Aol Wyt A9 gl
¥ 10. T2 % of2Yo}, BEER ¢3s& LEHY A%

L a b
SHE v 60.25+0.84 0.73+0.16 2.67+0.24
dgy ofZ 1o} ]l 41.05+1.38 63.36+1.20 30.15+0.20
&2 9kQl 10.14+0.11 40.65+0.10 17.47+0.19
SHe e 41.70+4.96 0.91+0.63 4.65+1.96
dfys ofZ Yo} €42l 56.28+0.04 48.06+0.10 11.28+0.03
22 9fl 9.86+0.03 41.01+0.11 17.01+0.05
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WA F okRuol wge] we A
6.50~8.20 °Bx, pH 3.06~3.29, At 4.21~7.42%0°l =g} of= 1o}
G G pH Ak, WES] F7 AEob Ggkeh 53 opzule} &
100% % ZA4F HE 3 BAIO0S 14Y & o3& S =31 4 =7) 355%= vrol whavt
3 AolwAw, FRY F=EE 25% oF AAW AT V= 2A FAs @
237 vEuE A2 & 5 99tHad 9),

0.30~2.01%,

R

o0
k
T

¢
> o xd ol

ot ot

bo{v
o

a9 103 Zo] SHE-HEA E3Us AxBBE ¥waE F 43E ¥ 0.19~0.39%, T
%= 475~820 °Bx, pH 3.06~3.15, A% 6.72~746% 5t SR -H&A S3dg A xE SH
g5 25%0°1% HI7HES w a4 ol F Aol wEA Frlst oy HE ARolA AF

o}
AN

E=7F AL AN SR HrtEE SHel-olR Yol EwtEs A 2(BA)TE

iy [l R —— 5
o e === S e

__________

1
+
pime [

Alcolhol content|%:)
Deis degree

ermentalion tme | days) Fermmentalicn Hme [days

Y —a— BAR
T —l— HA i
g
T
—_—T o
x i s [

Acidity (%)

Fermetation Teme [days) Farmentation Ume (days)
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i ["Bx]

Abcolhal contant M)

Brix dagre

reneptatlon time {days)

pH
Acidity (%)

a9 10. SR H4g-5F

Sxeleh Wy EtE Az MEe %

A el g e zwx

11, 129} 23ttt
ZBA)NAM = ofzZ Yol gkl =2 A5 TR I wek Lyt agi> #
o

AT bk F/HAT. obzUol Gmee] Fepol FolASS

M= Fobxlon,

(¥ 11).

SRy ¢IAE HEo

¥ 11 528 g@g-olzucl 99 Edo] gE 24 BHAY A

1 i el ays)

cPIBELE

SR e-opzo

BEs G

_L_/JJ o] ] x} o OH ;q =

N
-

>}L
o

Jm

[N
N O ol
e O ol oot

4

oX.

2
fo
1>

o,
o
[}

o M
¥ 2 O

L a b

BAR 102.78+0.0.06 -0.09+0.01 1.32+0.01

BA100 77.80+3.12 31.18+0.38 3.96+0.29

dZy BA75 87.06+3.42 19.4+0.35 2.26+0.30
BA50 91.84+3.81 12.16+0.28 1.47+0.27

BA25 95.97+3.65 5.91+0.09 1.07+0.26

BAR 96.66+0.25 0.06+0.14 1.92+0.03

BA100 79.66+0.24 19.87+0.36 7.21+0.74

d2a1y BA75 88.10+0.29 10.56£0.10 6.12£0.64
BA5S0 92.60+0.20 5.00£0.17 3.10£0.17

BA25 94.88+0.07 2.09+0.31 2.51+0.21




L a b
BAR 102.78+0.0.06 ~0.09+0.01 1.32+0.01
BB100 27.33+0.94 58.63+1.45 42.25+1.69
0 BB75 34.21+154 62.27+1.80 45.04+1.07
day BB50 43.97+2.03 64.152.01 31.410.70
BB25 61.33+2.40 55.94+1.67 11.87+0.22
BAR 96.66+0.25 0.06+0.14 1.92+0.03
BB100 92.52+0.77 53.46+0.63 37.94+1.23
21 BB75 926.58+0.34 55.22+0.38 40.54+0.49
day BB50 40.99+0.46 56.32:+0.07 98.80+0.38
BB25 55.71£2.26 48.27+3.46 16.98+2.02

BAIOO BA75 BAS0 BAZ5 BAO

He|-olZ Yo} =t
acid7} HZE% 9 0H,

malic acid’7} A=

BB100 BB75

BB50 BB25 BBO

TFEE Az {FUA T F

ddE Az SHIY-HEA FPLE Axrr 219 dad §F f7)A
¥ 133 gt ZE Ao A acetic acid’} 7FE o] AALAL I

& A x9 A9 acetic acid 9] fumaric acid, shikimic acid, quinic

ol Yol &4a& ghaFo] 75% o] F(BA100, BAT5)Q1 74§l vt citric acid,
Atk S RE-BEA E3hdtg A oA % citric acid, fumaric acid,



shikimic acid’} #HZ= . olE2 Yot} E R A A
= Aol AL E

Ye XJ 5(2004)
Ao HEgFe €IS

s

2342 4 g1 BeSA.

Arkel weh Az fole

¥ 13 Fr7 428 % HPF 4de EFste] AT

=
L

B2 XA acetic acid¥} citric acid’} %

cheg et

AEE A

714kl g

R

Ho

=

Zre HAHE 26% EF3S
Z3 7§T(BA75, BB75) acetic acid &3] 713 Eof SR HAYE T3

]_

ol

al

o
to [0

=

i

<
2 i

32

Azl 7717t & me/ke)

Acetic acid Citric acid Malic acid Fu;:;g ic Sh:g;nic Quinic acid
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
BAR  18,890.80+63.67 0.00+0.00 0.00+0.00 2.12+0.08  126.41+0.37 0.00+0.00
BA100  43,393.32+79.24 204.86+1.07 1898.94426.35  26.87+0.73  167.54+0.27 1823.12+11.88
BA7T5 69,602.82+117.90  169.29+1.27  1423.93+34.04  7.06£0.02  141.78+0.49 1452.57+47.47
BAS0  64,336.21£56.80 0.00+0.00 0.00+0.00 1.31£0.00 131524041  830.33+80.38
BA25  39,661.89+17.75 0.00+0.00 0.00+0.00 0.79+0.17  111.17+053  371.40+8.95
BB100 45,391.16+124.74 9,363.06+59.95 0.00+0.00 2.02+0.13  147.44+1.63 0.00+0.00
BB75  66,882.90+78.27  3,294.13+10.51 0.00£0.00 2.37+£0.07  119.77£3.12 0.00+0.00
BB50  41,419.59+18.03  1,252.75+20.34 0.00+0.00 0.98+0.06  133.57%1.56 0.00+0.00
BB25  56,524.86+124.34  846.24+34.03 0.00+0.00 1.49£0.14  136.33%£1.51 0.00+0.00
WoER L MR Axe g FY 24
(1) % Bl 2 AEAobd 33
=g FEA IS FA4Ad w=EE AEE HIdE

A thBidlack W 1999). £ Aol A= FAilstedgdo] & Hﬂﬂl%ﬂ] 5
of A= dFE e fE F %E]Eﬂ
ofZYo} d3-E 100% 2 %=(BA100)= F

mg/mL 3L ofRuYol Hl&o] TIEEE F & L
Bl Ao BErz 100% 21 %=(BB100)= & E##=3 < ul
mg/mL, 6.69 mg/mL% ofZuol 2 xRt} kst AlHo] Wo] gfFo A
of Tkt ZF Aol el SUFela EE ARdA FEE HHEg=
Y= FH T GEA I FFol w4

olg L

=-1-=

—

xR0 F



I~
=

14 ZR7 2 g7 3} 2 4E Az F ZYdE 2 AEAA FF
s FF T AdEANT FF

(TAED mg/mL) (CYE? mg/mL)
BAR 9.39+0.05 0.69+0.00
BA100 18.21+0.03 2.19+0.00
BAT5 12.50+1.01 1.31+0.00
BAS50 10.44+0.22 0.58+0.00
BAZ25 7.45+0.06 0.35£0.00
BB100 44.24+0.46 6.69+0.00
BB75 211.52+0.31 3.69+0.01
BB50 23.44+0.05 2.92+0.00
BB25 19.47+0.06 1.92+0.01

DTotal polyphenol contents was expressed as mg tannic acid (TAE) per mlL.

PTotal anthocyanin contents was expressed as mg cyanidin (CYE) per mlL.

g A %9 DPPH 2 ABTS &4z 27%
st E Az 4t §}§W§ DPPH % ABTS #H# &A7lso=m F43
i 159 Zodth SR A%z FE¥Z DPPH 2tz 27%3%

ABTS #tZ 275 A3 ICx %k" 741&:} A¥} ol2 Yol 43L& 100%(BA100)2] 7
F 22.26 mg/mL¥} 3557 mg/mLellon, SHe 4As o] FI7HETE 1Cy kel S 7tsh
of ofz Yo} F7tell ejaf FAitstego]l rts) AJdstAtt. HEA dFE 100% %
TE 2 %(BB100)¢] DPPH % ABTS @tz 275 SHAR AL ICy -2 9.68 mg/mL
7} 1376 mg/mLA 3L ofZ Yool A e} o] HExp HTbe| & akstEge] Frtete AES
LHERRLTE

ool Azt HEA A% =
Ho Al Fefe EEvs L HEAo} 4,
By 3o HEF 4dS FHUMl o
AA .

_‘_4

(2) iﬁlj/] ul Hﬂﬂ] EHLHL
<

E o\ 1:01'

FIF
PRI
o

mﬂH

SHe 9 O}iqo} %X} TEdtg A x9 HEIFES B4 A= ok % 167 2
st SR otz Yol E3titg A = (BA)oA & Galic acid, Chlorogenic acid, Caffeic acid,
Quercetin’} AEE AL ofZ Yo} o] ®=S54= Chlorogenic acid, Caffeic acid, Quercetin
o] =t ZHE-HFEA &3dtE A% (BB)AA = Galic acid, Caffeic acid, Ellagic acid,
Quercetinol AZHAL BEE4 o] =55 dAssizts g =34t SreE A xddA

= Galic acid¥r A=At EFLE 29 4T H=FES 945 E AEH HZF
me 2 HElF Hr we dgd desdFgEe] AESHUL AEHo] E AL
2 Hol HlE| 7= FE oqyPd HOoE AGFIAUT.



£ 16. Sx2e 2 g7 LR A% DPPH 2 ABTS &% £7%

DPPH Y Z &A% ABTS #d9Z &A%
ICs value(mg/mL)Y
BAR 236.61+2.11 83.72+1.38
BA100 22.26+0.11 35.57+0.30
BA75 63.18£0.51 79.58+0.51
BAS0 91.79+0.23 106.28+1.03
BAZ25 110.76+0.96 110.11+0.92
BB100 9.68+0.08 13.76+0.12
BB75 16.26+0.14 24.50+0.21
BB50 24.41+0.66 31.50£0.54
BB25 34.49+0.46 41.34+0.32

UInhibitory activity was expressed as the mean of 50% inhibitory concentration of triplicate determination,
obtained by interpolation of concentration inhibition curve.

? Mean value * SD with different small letters in the same column are significantly different (p<0.05).

¥ 16. SR 2 HAIAF EFLE Yz H=8dE FF(me/L)

Galic Chlorogenic Caffeic Ellagic Quercetin
acid(mg/L) acid(mg/L) acid(mg/L)  acid(mg/L) (mg/L)

BAR 2.36+0.03 - - -

BA100 1.79£0.00 116.90+1.58 21.75+0.05 0.64+0.02
BA75 1.71+0.01 79.15%0.19 15.73+0.04 - 0.50+0.02
BA50 1.65+0.00 41.71+0.27 5.76+0.05 - 0.25£0.02
BA25 1.71+0.04 17.34+0.04 0.40+0.00 - -
BB100 16.67+0.11 - 3.02+0.11 20.58+0.05 5.53+0.10
BB75 9.75+0.05 - - 9.97+0.40 2.58+0.01
BB50 7.66+0.08 - - 6.76+0.00 1.00=0.02
BB25 5.47+0.42 - - 3.17+0.02 0.67£0.02
v SR 2 g F JxY PR
EEE] 2 T EFTE Az IR AT Ade £ 179 % 18 Utk &
7 A %(BAR)S F2 F7|AELS acetic acid, phenylethyl_alcohol, 3-hydroxy-2- butanone ‘Ei

k7

[e]
P_L‘r S rg-ol2 o} &3 FAxe AL olZu ol & acetic acid, ethyl acetate, B
-phenethyl_acetatet™ <7lsl A<s & & AJT SHY-HEZ2 S8 2 x99 He i

A}l o]&| acetic acid, phenylethyl_alcohol, B—phenethyl_acetate”} % 7}38} %3 th.



A

¥ 17. 388 % ol2 ol ELE A%

R

7173

(&9 1,2,3-Trichloropropane equivalent (ug/g))

BAR BA100 BAT75 BA5S0 BA?25

Acetic_acid 9.936 28.312 37.516 29.588 20.896
Ethyl_succinate 1.412 0.268 0.536 0.724 1.108
Pentanoic_acid 3.264 0.2 1.452 1.26 1.744
2,3-Butanediol NA 0.128 0.16 0.892 0.808
2,4-Di-tert—butylphenol 0.524 1.72 2.02 1.584 0.932
2-Methoxy-4-methylphenol 0.26 0.012 0.016 0.036 0.18

4-Terpineol 0.008 0.012 0.012 0.012 0.012
6,6-Dimethyl-2-norpinene—2-ethanol NA NA NA NA NA

Benzyl_alcohol 0.008 2.084 1.692 1.2 0.712
cis—Carveol 0.004 NA NA NA NA

Cuminol 0.024 NA NA 0.004 0.008
endo—-Borneol 0.016 NA 0.024 0.04 0.044
Ethanol 0.02 31.568 0.672 0.884 0.952
Isobutyl_alcohol 0.02 0.288 0.324 0.32 0.168
Isopentyl_alcohol 0.092 3.96 2.9 2.448 1.288
Myrtenol 0.04 NA 0.008 0.008 0.012
Phenylethyl_alcohol 9.636 5.672 7.624 8.584 11.044
a-Terpineol 0.06 0.016 0.044 0.04 0.052
3-Methylbenzaldehyde 0.016 0.204 0.212 0.248 0.296
Benzaldehyde 0.268 0.048 0.068 0.056 0.06

1,3,8-p—Menthatriene NA NA NA NA NA

m-Cymene NA NA NA NA NA

o-Isopropenyltoluene 0.004 0.004 0.004 0.004 0.004
2,2,4-Trimethyl-1,3-pentanediol_diisobutyrate 0.248 0.388 0.276 0.368 0.492
Benzyl_acetate NA 2.104 2.132 1.244 0.46

Ethyl_acetate 0.02 76.376 2.392 3.028 2.224
Ethyl_lactate 1.324 0.104 0.596 1.032 1.52

Isoamyl_acetate 0.048 2.044 2.316 1.62 054

Isobutyl_acetate NA 0.248 0.42 0.368 0.16

Methyl_acetate 0.172 0.076 0.156 0.116 0.056
B-Phenethyl_acetate 4.228 5.236 9.672 9.212 6.956
Ethyl_palmitate 0.044 0.056 0.568 0.052 0.044
Isobutyric_acid 1.252 0.14 0.348 0.436 0.784
Octanoic_acid 0.488 0.524 0.78 0.66 0.708
2,3-Butanedione 0.272 0.056 0.1 0.072 0.028
2-Pinen—-4-one 0.134 NA 0.048 0.084 0.164
3-Acetoxy—2-butanone 0.78 0.132 0.34 0.292 0.364
3-Hydroxy-2-butanone 11.092 1.032 2.876 2.44 2.008
y-n—-Amylbutyrolactone 0.728 0.088 0.208 0.292 0.504
2,4,5-Trimethyl-1,3-dioxolane NA 0.196 0.064 0.16 1.264




E 18 Sxe ¥ BREA EFLE 429 AR

(&9 1,2,3-Trichloropropane equivalent (ug/g))

BAR BB100 BB75 BB50 BB25

Acetic_acid 9.936 24.568 35.992 21.408 30.548
Ethyl_succinate 1.412 0.852 0.792 1.044 1.12

Pentanoic_acid 3.264 0.752 1.092 1.372 0.912
2,3-Butanediol NA 0.2 0.912 1.052 0.664
2,4-Di—tert—butylphenol 0.524 0.964 1.472 0.956 1.012
2-Methoxy-4-methylphenol 0.26 0.024 0.036 0.112 0.096
4-Terpineol 0.008 0.184 0.468 0.184 0.04

6,6-Dimethyl-2-norpinene—2-ethanol NA 0.112 0.204 0.088 0.032
Benzyl_alcohol 0.008 0.324 0.288 0.216 0.124
cis—Carveol 0.004 0.568 0.368 0.256 0.104
Cuminol 0.024 2.016 1.34 1.012 0.424
endo-Borneol 0.016 0.024 0.196 0.112 0.036
Ethanol 0.02 0.052 0.852 0.376 0.036
Isobutyl_alcohol 0.02 0.016 0.192 0.068 0.016
Isopentyl_alcohol 0.092 0.152 1.864 0.628 0.132
Myrtenol 0.04 0.876 1.908 0.852 0.28

Phenylethyl_alcohol 9.636 15.872 13.528 14.036 14.176
a-Terpineol 0.06 1.228 1.68 0.936 0.32

3-Methylbenzaldehyde 0.016 0.28 0.288 0.292 0.252
Benzaldehyde 0.268 0.132 0.032 0.06 0.052
1,3,8-p—Menthatriene NA 0.604 0.796 0.188 0.096
m-Cymene NA 0.184 0.12 0.068 0.036
o-Isopropenyltoluene 0.004 1.468 1.06 0.54 0.276
2,2,4-Trimethyl-1,3-pentanediol_diisobutyrate 0.248 0.324 0.48 0.412 0.252
Benzyl_acetate NA 0.212 0.24 0.148 0.108
Ethyl_acetate 0.02 0.104 4612 0.9 0.084
Ethyl_lactate 1.324 0.188 0.708 1.084 1.732
Isoamyl_acetate 0.048 0.052 0.78 0.268 0.076
Isobutyl_acetate NA 0.012 0.148 0.044 0.016
Methyl_acetate 0.172 0.088 0.224 0.096 0.072
3-Phenethyl_acetate 4.228 8.724 8572 8.468 12.076
Ethyl_palmitate 0.044 0.164 0.168 0.12 0.108
Isobutyric_acid 1.252 0.344 0.436 0.76 0.592
Octanoic_acid 0.438 0.628 0.736 0.776 0.452
2,3-Butanedione 0.272 0.056 0.064 0.084 0.184
2-Pinen-4-one 0.184 0.12 0.136 0.164 0.136
3-Acetoxy-2-butanone 0.78 0.068 0.124 0.244 0.36

3-Hydroxy-2-butanone 11.092 2.82 2.64 3.136 10.44
y—n-Amylbutyrolactone 0.728 0.1 0.132 0.284 0.384
2,4,5-Trimethyl-1,3-dioxolane NA 0.004 0.248 0.148 0.008
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7 A9y
SETEIEEE

SR 222 AFYeAIA AN FAR SRS EAF F 100 mesh A=

FIAA Az
e sahole Suel Bwel FEE B R 1A B FEAZ F 12104 7D
stol Zapelg Azt
e 548 B2e Snes NYrIw 545 A0F BAste] 100 mesh AF FIHA
RUe 545 2% ARE A

) Bl ok Fatd Ax
B B 40 go & 360 mLE Yo z3A7] BE a3t 28 40 go & 360
mLS Yol &3 i?‘*ﬁrﬂoﬂ g8 AAZA(EEFAY 1%)E ¥l 25C waterbatholl A 6
Al &9t shaking 3+ % 8000 rpmoll Al 1057F A Este] T3S A ZXsAT x2+o
2 HEE AAE A Ze BUS AE5te] 22 wyo 2

(3) HotzFell o3t Faty A%

(7h "ol Az

A7ES B3] 100 mesh AE FHAIZ F 489 &5 Ho] 40T waterbatholl A 2A] 3+
%ot shaking 3ttt 7]1E9S 5000 rpmol A 1087 YAED 3 & A5 AS wopFow
AH-&-F AT

(Lh) "olFol o3t st A%

HeE] B2 40 goll = 100 mLES ¥o] 3kAzl sstdst re] $435 B 40 gol = 100
Ho] 283 53 Y 60C waterbatholl 4 6417+ &<t shaking

S 5 WolF 260 g
& % 8,000 rpmoll A 1087 AR ste] Falol s AZx3UT oz HeE dAg 3
A Fe BHrS Algsle] 2o whylow wWolES ATt

= 1
SRe 2 BEA &% das TR a9 129 #Zo] Axsvh. HEAHALE) 3 kgs
9

H =
g & FFe SR 9stds 1002%(DW0), 75%(DW1), 50%(DW2), 0%(DW3) FE== 3
kgs Yol 34 3 & WAMES ALg3te] 28° bxE H I oo AlF g wuulS
Fol 25TelA 99Uz TR § ofste] dxad Hads AxsIAT
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Sueleh BEA £ BE 4RSS skl A BAD AAHUA 2o 54 24
stk 24 MR SHS Sme BaAs o] P L AE, pH AL, dme FFS
=qs5in
© F714F FeF B

Suelsh BEA B waAze] §714 e dolns] A8 38 1. 7ksh 2ol HPLCE
Agste] BA el

(10) = Zg¥E 2 F otEAold ghaf

= ZYdE 9 Aol ke 34 1. 7Lt 2
(11) DPPH % ABTS &#oz 2A% =4

EZHg e BRa 23 wag2xe DPPH ¥ ABTS #HdZ 274 %<& 34 1. 7k.9 #& ¥y
o2 FAsA

rlo

z
oE
o
fr
Ay
o,
ol

2

. 5299 33 54

(1) ®Baxgol o3t F3tlo 54

o5

AR BaAEE il BEe Axsan, 9w pl A%, #9Fe sk A7kl
ZasE agde] Z/sdom $HE Bde BS Yi EAXNHES d: A9 84%
ol 14 Bol ANHE AL & & YU
E 10, BAAE AZY Sug Fade BE pH A%, 399
Tne 9 Az gz Es et
e (h) (°Bx) pH (%) (mg/mL)
0 19.48+0.10 6.25+0.02 0.010.00 14.79+0.34
. 2 20.55+0.24 6.42+0.03 0.01£0.00 28.73£2.00
=% 4 20.50£0.18 6.5620.06 0.01£0.00 31.68+2.41
6 20.40+0.23 6.62+0.07 0.01+0.00 32.51+2.03
0 19.45+0.06 5.89+0.01 0.02+0.00 16.14+2.21
595 2 20.85+0.06 5.95+0.02 0.02%0.00 30.97+0.12
4 20.85+0.06 6.12+0.01 0.02%0.00 36.25+0.89
6 20.78+0.05 6.22+0.01 0.02%0.00 39.33£0.07
0 18.38+0.05 6.21+0.01 0.01+0.00 1.89+0.07
PEa 2 18.68+0.10 6.29+0.02 0.02+0.00 2.35+0.06
4 18.70+0.00 6.36+0.01 0.02+0.00 351+0.11
6 18.60+0.08 6.46+0.02 0.02+0.00 4.19+0.08




(2) BolFo e Az FHe] Fatee] 54

SHEE 9ok 2 Wyew AAsta g dald Welss #E3 P Ax
sholtt. Fstele] Bie, pH, A, #AFS SAH Aybe obd & 209 Zakrh wkeAREe]
dojda= fhlde] Frbskda a4} el Wolss Aede W #eddol ¥ w=dont
EnAeshs Aen g Aol stol AaAAR FIAS AxsE Zol § EH
Aolgtar detetgitt

¥ 20 BolFoz Az THE 3399 BE, pH, A%, FLT

31 g g3t A zE 3= A= gdg
AR (h) (°Bx) pH (%) (mg/mL)
0 21.10+0.08 6.12+0.01 0.07+0.00 7.08+0.30
. 2 21.88+0.10 6.07+0.02 0.08+0.00 28.38+3.30
@ 4 22.15+0.13 6.06+0.01 0.08+0.00 24.87+0.27
6 22.18+0.05 6.12+.02 0.08+0.00 26.50+0.46
0 20.93+0.10 6.01+0.01 0.07+0.00 3.44+0.39
—_ 2 22.30£0.08 5.92+0.00 0.08+0.00 27.02+1.69
4 22.40+0.12 5.93+0.05 0.09+0.00 28.65+0.65
6 22.35+0.06 5.96+0.04 0.10£0.00 34.46+4.56

¥ 21 ERE FIYd6ATHY FET B4

Maltose Glucose Galactose Fructose Mannitol
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
o} 2 20,754.14 6637.04 821.73 421.99 3911.84
AR +244.26 +110.07 +31.62 +3.60 +80.06
— 2'7,267.60 4,897.68 166.24 756.29
o} & ND
e +214.41 +80.28 +6.21 +0.56
T - 2.459.26 60.49 184.80
— /\ b
2 ND +39.73 2,40 +18.16 ND
— 31,640.89 4,880.48 144.03 843.57
W o}& ND
a5 +234.98 +22.36 +0.65 +2.20
o4
_ 2.269.40 24.281.91 203.19
— /\ b b
S +792 +12.76 ND +0.33 ND
o} 2 29,922.59 4922.23 136.16 758.47 ND
5 35 +27.55 +35.23 +1.87 +9.17
<
_ 2.964.33 20,249.47 62.64
— /\ b b
s +25.78 +197.04 +5.38 ND ND
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& & TR =
L a b
DWO 39.40£0.05 63.41+0.03 38.05£0.17
o DW1 39.63+0.08 63.57+0.02 39.40+0.16
DW2 33.18+0.14 61.80+0.06 49.79+0.12
DW3 34.62+0.11 62.18+0.05 46.49+0.19
DWO 33.42+0.02 62.54+0.01 47.20+0.06
o DW1 34.22+0.01 63.02+0.01 47.47+0.05
DW2 33.81£0.02 62.84+0.00 47.26+0.09
DW3 32.82+0.01 62.07+0.01 46.02+0.04

% Euel 9 deF EF 2N BEAY 54
509 ot BEAE E B 2
SHelth 30ToNA 2197 2APSEE A7 F pH, FE, A%, dae F AR

d= ¥ 159 1 239 2 UTh

Sl
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il
}01'
%
ol
ol
e
o
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ol
i
o
fru
(4

A wrEde] pHeF 9EE BEE Al A 2art 5 A9 dASA fFAHAo Y HE
7h Aol me} AEs sk AR RS VAR AN EHE das 2 dasion,
Fahol BEsk 66% U W ALEsE Jbg BT 2AUEele] MEE 48 A3 wr 4G
el Esh AR ofgk gagon A= A Wt 9ol

—B-ow —S-Dwi
== O T
o = e R
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E23.5RE BEA EF 24 BaAY A%
L a b
DWO 47.76+0.02 62.30+0.01 34.51+0.02
0ol DW1 44.84+0.02 63.25+0.01 39.65+0.05
DW?2 47.48+0.01 62.94+0.02 35.47+0.02
DW3 44.68+0.01 62.88+0.01 37.09+0.00
DWO 43.85+0.01 58.68+0.01 33.24+0.02
- DW1 40.31+0.02 59.64+0.01 38.19+0.05
DW2 43.74+0.01 59.29+0.01 35.04+0.01
DW3 41.42+0.02 58.54+0.02 36.89+0.06

s E 248k 2otk Fuel @ R

= 7& e
acid’} 7F ®ol HEF% 3L, citric acid, shikimic acid, latic

Sotdtw A ZolA = acetic
acid o =M= 9 acetic acid7} ot o]=

o} 93t 100%E H7FsHDW0)e] %
w7 wFolga A7Eska

acetic acid %ol o S71E Aoz A3

24 3R P BER EPLE N2 74 BY
Acetic acid Citric acid Shikimic acid Lactic acid
(mg/L) (mg/L) (mg/L) (mg/L)
DWO 25,192.39+31.11 2,276.33£11.55 44.77+0.27 24.51+0.78
DWI1 29,354.04+15.82 2,496.50+4.39 49.57+0.39 24.85+0.27
DW2 29,906.94+59.29 2,311.23+44.18 48.43+£0.50 20.34£1.06
DW3 33,332.34+55.26 2,430.32+21.07 45.60+0.16 17.03+2.59

o Wgrizks Axetd A=)

o Epe @R Nz $4% 24 BA

(D & E29¥9= R A=A

Ny} o] ZHE A x
otE Aol Shaks
> HAg =2 F7r8
Z(DW0)7F F3}ol S
2 AL AT
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d
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>
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E 25 Fuel-BE4 £F g5g 2xd L Hx9 F EdE L FEAGY FF

Total polyphenol Total anthocyanin
contents contents
(TAE mg/mL) (CYE mg/mL)
DWO 62.22+0.37 7.10£0.00
= DW1 59.84+0.17 6.81=0.00
e
DW2 55.78+0.28 6.16+0.00
DW3 62.77+0.08 5.53%0.00
Bpe_mng DWO 89.20+0.08 9.72+0.00
59 ame DW1 87.77+£0.27 9.15+0.01
o= o DW?2 86.35+£0.43 8.22+0.01
= DW3 89.24+£0.52 8.10+£0.00
PR DWO 55.80+0.52 3.39+0.01
N DW1 55.52+0.09 3.22+0.00
&5 24
. DW2 54.52+0.19 2.95+0.00
Ta
DW3 47.66+0.03 2.92+0.00

I
DPPH @tz 27 5o 2 dtstdAd s S4e 243 SRe-5ix £FHe 43&
o AL EE AAHA ICs dtel T7tste] st dgdo] A Aes & F Ay 2
ol S 100% e HEA A=DOW0)7F ks gF3tA 22 A2 (DW3)HET ICy
o] vro} gatslgdo] ¢ 943 oz A gth ABTS #uZd AAFo2 F4% it
g7 92l DPPH @oZ AAGH 22 43S Ueiyon F wyoez 43¢ ¢itkstdd
T ZEvE 2 tEA oL g Wgle} Ao S & F AU



¥ 26 SHY-EEA T ¢3S a5 @ x99 434
DPPH &dZ &£AS ABTS &9z &A%
ICsy value(mg/mL)
DWO 99.03£0.35 203.93+1.03
DW1 99.86+0.27 308.14+0.71
kg
DW2 101.08+0.19 319.65+0.83
DW3 101.41£0.29 398.34+1.30
DWO 133.44+0.56 161.60+£1.01
Sya_my
St DW1 156.98+0.65 161.50+1.17
o3 dIs
al = ol DW2 158.19+0.64 159.62+1.35
DW3 156.34+£1.04 155.78+1.11
DWO 165.59+0.10 266.54£0.86
R BT CY
S DW1 166.83+£0.57 283.10+1.12
o3t x4k
e o DW2 176.57+0.52 282.00+0.85
= 8
DW3 190.06£0.56 360.28+0.12
uh, SR 2 W[ Az FrAE
SHy W EEA EAxe IS w4 A 1 273
sto] WAl SHE-EBEx Az F2o IV E2 Ethanol, Ethyl acetate 3F&Fo] 7}
2} =9kal Acetic_acid, Phenylethyl Alcohol, Isoamyl_ alcohol, 2,4-Di-tert-butylphenol,
-Phenethyl acetate <A = gf3txz YJdot. D3 ko)
Ethyl_acetate $F&2 7143313 B-Phenethyl_acetate™ Q}Z} ZS7FeA e feol A Adgk By
of WlglFE 717 ¢3E Hast x4ty WA EFgtgse ‘%WSEE A zH ’“19}
B g s Algsle] dFE wg dARY g olsl] Azx¥ Az
Fo Ar|dEe] TR dEel Zolvt des & AAGH

Zokth By FEtls Hrt

At %  Ethanol¥}



E 27 FRe % BEA EFNx FAAE

(9] 1,2,3-Trichloropropane equivalent (ug/g))

DW0 DWl DW2 DW3

2,2,4-Trimethyl—-1,3—pentanediol_diisobutyrate 0.94 0.708 1.1 1.328
2,45-Trimethyl-1,3-dioxolane 0.392 0.404 0.316 0.356
2,4-Di-tert-butylphenol 6.54 6.064 6.196 6.856
3-Hydroxy-2-butanone 0.132 0.164 0.148 0.148
3-Methylbenzaldehyde 0.136 0.164 0.216 0.248
4,6,6-Trimethylbicyclo[3.1.1]Thept-3-en-2-yl_ace ~ 0.724 0.912 0.72 0.772
4-Terpineol 0.152 0.16 0.144 0.188
Acetic_acid 21.604 24692 24972 2594
Decanoic_acid 094 1.032 1.196 2.02
Ethanol 85.24 68632 52.228 38.9
Ethyl_acetate 89.132 68.016 51.676  46.12
Ethyl_benzoate 0.312 0.288 0.16 0.188
Ethyl_succinate 0.28 0.316 0.324 0.348
Isoamyl_acetate 1.836 2.364 2.192 1.572
Isoamyl_alcohol 7.408 8.58 7.34 5.228
Isobutyl_acetate 0.308 0.388 0.352 0.256
Isobutyl_alcohol 0.768 0.896 0.792 05
Isobutyric_acid 0.084 0.104 0.116 0.116
m-Cymene 0.24 0.256 0.232 0.292
Myrtenol 0.448 0.456 0.448 0.448
Octanoic_acid 1.056 1.136 1.324 2
o-Isopropenyltoluene 1.092 1.236 1.144 1.504
Phenylethyl_Alcohol 11716 13.04 13912 14672
p—Nonylphenol NA 4588 4.168 4.768
trans—Carveol 0.072 0.068 0.08 0.112
UN_119 0.164 0.152 0.176 0.244
UN_135 0.152 0.156 0.196 0.28
UN_79 0.208 0.232 0.248 0.304
a-"Terpineol 0.44 0.44 0.46 0.584
B-Phenethyl_acetate 4.024 4.84 5.992 7172




bt g R o2 HY AE FY57] fEl FE Tx, okZEYol T2 2 EEA TxE A
223t 24F dFE s
Y7k ol ANm+= A wdoe® GYE HiA|(yeast extract 1%, glucose 5%, ethanol 3%)°l &

ko] 30Tl Al 48A1%F ket A vid® AJEE= SM HiA|(Acetobacter A ® ®IA], yeast
extract 0.5%, glucose 3.0%, CaCOs; 1.0%, agar 2.0%, ethanol 5.0%)°] &3t 30TCAA 48
AZE g & & #FE EEskAnh A4 F9E 755 SM iAol tooth pickste] w5 F
Heo] B8 Ato]l=E FAste] 24 S e

Acetobacter A8 w2 (SM W #])ZS o] &3lo] 7} Algo|A Eol¥ ZAFS Aoz wixE
o] g3l ZAFF4FEHglucose 0.5%, glycerol 0.5%, polypeptone 0.5%, vyeast extract 0.5%,
bromocresol purple 0.003%, acetic acid 1%, ethanol 1%, agar 1.5%), ZAF(glucose 0.5%,
glycerol 0.5%, polypeptone 0.5%, yeast extract 0.5%, acetic acid 3%, ethanol 2%, agar 1.5%)
2 pH WA (glucose 0.5%, glycerol 0.5%, polypeptone 0.5%, yeast extract 0.5%, ethanol 29,
agar 1.5%, pH 3.073.4), <3724 (yeast extract 1%, glucose 5%, CaCOs; 3%, agar 2.5%,
ethanol 10720%)< El2Este] 94 #35 Adst & vAE 54 A9 1S 54
2 16s ribosomal RNA 7144 #2402 ggon, +42 @FEAE oF 3t PCR %
sequencer+ 22 ABI 9700 PCR (Applied Biosystems, Foster City, CA, USA)¥} ABI 3730
XL DNA analyzer (Applied Biosystem)7} AF&%th &4F vAE9] 16s rRNA 97144

[e)

2 National Center for Biotechnology Information(NCBI)¢] Basic Local Alignment Search
Tool& ol&3dt 4 A3 e YeEdA
Ade Jd5F T HAFE FFFE ALs] 98l YPM v A (veast extract 0.5%, peptone
0.3%, mannitol 2.5%, agar 1.5%)& ©¢|&3to] dF9 ASEE Hrlstdon, ASE ¢ o
1=}

T By BHeR Az AxE T8 2Ee A BrhE AAledd.

(2) A HFE5 o83 Hel B gl HEe A HUt

A& F3te] HE Ade oFE o] &sto] Hel vy H oflRZyol dFlg ¥ AR
Aty #FE HFele] 1497 pH, B %, AR, Ax o= st W xS E Fdeskgdnt
Z 495 Acetobacter Wl F ¥R Q1 YPMu A& o] &3t 5 E2lsl 3t
— A& F3 24 #2442 pH Ui, egEZsAd 2 ASsE 7 o7 28 2 A
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G3 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G5 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G6 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G7 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G10 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G11 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G12 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G13 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G15 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G17 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

G20 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

ofZUol FxolA Beld F 20 #F F $FEFE Awd #5F JOE 165 rRNA 9
1M EE olgdte]l A Ax F 290 vebdl wpel o] gQlE ek oz ol T4 &
g3 FFTFF F 6FS Acetobacter pasterianus® S E oW, 4FE  Komagataeibacter
saccharivorans2- 2 Q1 5 1t}

29. olZ2 Yo} FxoA EISF *F 5 A2H

oy 5423}

Al | Komagataeibacter saccharivorans strain JCM 25121 16S ribosomal RNA, partial sequence

A? | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

A6 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

A7 | Komagataeibacter saccharivorans strain JCM 25121 16S ribosomal RNA, partial sequence

A10 | Komagataeibacter saccharivorans strain JCM 25121 16S ribosomal RNA, partial sequence

All | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Al2 | Komagataeibacter saccharivorans strain JCM 25121 16S ribosomal RNA, partial sequence

A15 | Komagataeibacter saccharivorans strain JCM 25121 16S ribosomal RNA, partial sequence

A16 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

A19 | Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

BRa FxoM $Y F 60 #F F S4EFE AUE #FF UPOR 165 rRNA 97
Ade ol g3tel BT A3 E 3000 bl vhsh o] HeAHdth BEA FrelA Beld
- F B5 Acetobacter pasterianus® 21 E AT
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Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pascendens strain LMD 53.6 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence

Acetobacter pasteurianus subsp. pasteurianus LMG 1262 = NBRC 106471 16S ribosomal RNA, partial sequence
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484 Wrke 2% HF v T F AT

Z4F 2 pH g, gzmZesd 9 AS 5 7572 Acetobacter pasteurianus BJ20S 74
sted ®BE 2 WE{ AxE Axsld das AFAd H7rE AAEAT SR e} of
Yol @ BRI Lo 4= 77 Acefobacter pasteurianus BJ20S FE3le] 30%0] 14Y

ul g 7 =

st waEvigte wE pH, 9%, A%, ME 4F3E B AT FE sk
3 sra 2 %9 pHE 351~352% H|S3 £35S Yehglon,
ofZ Yo} A x9] pH¥ 3.66~358, HE2} 2 %9 pHE 372~325% Ui 74 ZAoz g9
HArt G A9 ZRE AxE 54~45 brix, ot2Yol %= 64~6.8 brix, B2} A%
= 7.7~68 brix2 o FE A 2t Ag- SR AxE 27] 141%0AM TEsr Ed AF
27% 415% =2 F7rstl o, ofE ol A x| Ag 27| 4AEE 1.13%0lA 2FF 4.62%=
Z7Fet ek w3 BRAF A %o A 27 A 1.44%004 253 6.75% = S 7Fskd .
Az A xo] 43 e ZTHY AExE X7 11.05%0A 2FF 1.05%= A om,
7] 779%°0 A 2% 1.25% 2 28tk g Bz Az 438
2FF 1.13% = A3t

o 1

obEiol Hxel A§ 2
!

£ 32 95 BFE 048 2 L WAR Hx9 o5y 54 B

A& a7t (d) pH %= (brix) AFE(%) o 51-8(%)
. 0 3.51+0.02 5.4£0.0 1.41+0.12 11.05+£0.12
. 7 3.56+0.01 4.6+0.0 4.08+0.13 1.19+0.14
o 14 3.52+0.02 45%0.1 4.15+0.08 1.05+0.10
0 3.66+0.01 6.4+0.0 1.13+£0.14 7.79+0.09

obZ 1o}
= 7 3.52+0.02 6.6+0.0 3.30+0.11 2.21+£0.10
14 3.78+0.01 6.8+0.0 4.62+0.09 1.25+0.07
g 0 3.72+0.02 7.7+0.1 1.44+0.13 | 10.68+0.09
= 7 3.28%+0.02 6.9£0.0 6.46+0.08 2.22+0.11
o 14 3.25%0.02 6.8+0.0 6.75+0.07 1.13+0.08

4 72 Acetobacter pasteurianus BJ20S o]&3ste] By 2 HgF Az AFd uE
By 7| A 9 AR E SASII TR 33). SEE Az AEE HEvL JdgdrE
Lt #Hastd o, agh B bt S7kstlon, of2Yol A %9 ML= Warl ddrs
L#2 #astdon, agt 2 bat2 S7iekdt. 534 A x99 A dart AgE55 LI,
awk, bat 7 asteE Ao2 g1¥

g 7|gbe] wE Az i E A4 Ay ZHE Axe A$ %71 123003 Log

CFU/mllA 2% 657010 Log CFU/mIZ F7Fstlew, ofzZyYof A x9] A 27
1.1240.04 Log CFU/ml°l|A] 253 6.83+0.02 Log CFU/mIZ 7}ttt B HiEx} 2 29

A5 %7] 1.19£0.06 Log CFU/mlol A 257% 592+0.04 Log CFU/mlZ <7}stdth. @g 7|3+
of We Aze] AL SR, olmuel ¥ BB Az BT UE 13 b e @
F7h gers g,
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919 SRy L HEA £F FaHx A=xTA
¥ 34 5rY 9 W[ EFH2Y 0|53ty 54
AEFE OE
) (B0 P ey L a b
;é“i} 683 765 318 030 8810 1056 612
ANz 061 2006 2004 2002 029 +0.10 064
i%‘jj} 617 593 294 181 4031 5964 3819
= +0.14 +0.06 +0.01 +0.01 +0.02 +0.01 +0.05
- 3=

¥ 35 SFERIY-HIAF EFLRE

Hzeo Fust YR 2L B4

Total polyphenol
contents
(TAE mg/mL)

Total anthocyanin ~ DPPH =tz ABTS ztejzt

contents

i

2A5

(CYE mg/mL)

IC5() value (mg / mL)

EEEE
o} % 1o}

Al
2
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1.31+0.00
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£ 1. 28 339 Ax gFNL HEE

13 237 357

By HygEd 400 g = 4 kg = 10 g
= 36 L 36 L 90 L
AAE A 4g 40 ¢ 100 g

WY Hy = W ne o A% ng) et
a9 2 2e g Az

2 HE] 33 F=

A B 2Fe BEAL FUW ATATe] Ge} Az BB } "ELEH_
EREEREPY u}%ﬂ 2o AzAT BEA shele] AxTAo

L% gold AeE HelBses RAGe AEste] 24 B} o
a2l Heue zmo}oq 2 o] & & 25CHA BEsAY. B
& Aol o oy dolupx 2e kA wEE APsPon Um
2FY. B 2 BRx BF dm 5

ffo
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1:01'
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pH F=(Bx) A=) <a3(%)
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g & B4 23005 47334017 330002 943+0.51 0781001 1420402/
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pH
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=

644044
42940.55
0.70£0.26

0.8340.13
294127

6.20+0.87
5.30+0.50
643+0.98

3.21+0.09
323+0.04
297002

4631016 63111020 3BHL63
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BE 9 BRPA EUEE 238 /)8E 24

galeh Sutal i Asa qE8 ga0| Meeg Erpaiaal fhd
2} ghao] Cfef 5 YHEoE ALl el Fom HAlL
I__-: Of Ak - 3% -Tx T8t - S4.afo o}
20| obE W A2 Y3 SEF F O AET WU Rl
i B m o HARZH) | BAHEY ES
| gEse) e g 7|8 TuOE 8 B el AR S s Qal oy A L

A B C D
B2

Sk g 2] % (9) 1 1.5 2 2.5
5 <4 (%) 30.8 30.8 30.8 30.8
FA(%) 8.2 8.2 8.2 8.2
FB(%) 6.2 6.2 6.2 6.2
H (%) 0.2 0.2 0.2 0.2
A AT (%) 53.6 53.1 52.6 52.1




E 6 Hel B 58 A2eE VIZE A

. 3 o B & % A A A
(5493) NEE
A 4.33+0.82 4.33+0.82 3.83+1.17 4.17+0.98 4.00+0.89
B 4.00+0.89 3.33+1.21 4.17+1.17 4.00£063  3.873x0.41
C 3.83+0.98 3.83+0.75 3.83+1.17 3.67+0.82 3.67+0.82
D 4.17+0.75 3.67+0.82 3.33+1.03 3.17+0.98 3.17+0.75
%7 By 4 BEA Hxgs EAXA
A=
3 % (°Bx) pH A5 (%)
L a b
1 3525+0.01 62.36+0.01 5341+0.04 18.05+0.07  3.28+0.01 0.90+0.01
2 3624+0.01 6324+0.01 55.22+0.08 17.70+0.00  3.21+0.01 0.93+0.00
3 3646001 6329+0.02 54.46x0.00 17.50+0.00  3.29+0.01 0.95+0.00
4 3655+0.00 6342+.01 55.04+0.03 17.30£0.00  3.26+0.01 0.99+0.00
(23 TF 2 &% 24
e FrrAstel wel BeEEa EPgREgA xS 1%2 dta ot #e o] YRS
sto] Alxgh Az §59 V|aE AME AAEAY VaE A A3 ol el Zo
A9 E9] 2o 144%5 2o Azd Azxga7t A & o A% B =& AFE
3 AAAH 7EEst b =9kt
8 3 FTF L FFS 2 nygBFEA EFTaHx $8 HAY
A B C D
"
gﬁ%jggm ! ! ! !
75 M (%) 30.8 30.8 30.8 30.8
FFA(%) 8.2 8.2 8.2 8.2
I 7B(%) 6.2 0
ZF7C(%) 6.2
FFD(%) 6.2
FHE%) 0 6.2
A (%) 0.2 0.2 0.2 0.2
A (%) 53.6 53.6 53.6 536

M ofl Al
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® 9 He B 58A 2R VIZE A

(i
o
o
N
=

- -
. o 0 Bl %] A #4217
° (237) A

A 4.14+0.69 4.14+0.69 4.00+0.82 4.00+1.00 4.00£1.00
B 4.29+0.49 3.43+0.53 3.71+£0.95 4.00+1.15 3.71+0.76
C 4.29+0.49 4.00+£0.58 3.57+0.53 4.00+0.82 3.71+0.49
D 4.42+0.53 4.29+0.76 4.29+0.76 4.43%0.76 4.57+£0.53

¥ 10. HE @ EEx Axew EARA

A%

3= (°Bx) pH AR (%)

L a b
36.20£0.00 61.35£0.01 46.74+0.03 18.10+0.00 3.27+0.01 0.79+0.01
35.82+0.01 61.27£.01 46.28+0.05 18.95+0.07 3.36%x0.01 0.80+0.00
31.03+0.01 59.85+0.00 48.14+0.05 18.25+0.07 3.48%0.00 0.98+0.00
32.67£0.00 60.18+0.03 51.25+0.01 16.70£0.00 3.27+0.04 0.85+0.01

U B5g 2 BEEx EuE Az &89 A23A Y



A 5 Az AFHE S8 BAF ae dAAsAT el we)
S} BEAZ B3} om AL ey nels BEAE ARE AE
X

Pe=
A E5 FEAZY Helde TEA A Wes



2 27 4% F9 gAQ

H
=

7},

—

W

}e 200 mLe} 500 mL=Z t] &}l s}

S

27 A =

A & 3t

24 ne 4z

=
L=

7F.

%52

kv s
™

Fow oy 1y ol

Al



g g EE
ol
o

L
"

a9 7. BER Bz FEEAXR T

CEER BEY Ax AFE




J070. 04 o HEBYN QR

L §- 8

BER Az A& Ad>

2020.06.03. AF A 34 =St

&9 BE Az AF AE>

2020.06.16. 4t 4] &3] AL

<AL nY Az A% AD>
2020.07.14. A FAF AN E

<BEAS uo A% A% AD>

2020.07.30. A FH71=AH

ot

098 He ¥ BEx Egwy A% THE IF 1§ BF

=R

e

SE2A4 Az #=2A44

e

A AT TR AA




P

wel @ oojmuol ERLE A2E AXTAL Hda] e Favwne A7Ae =
o] el Mol Am S0l we zzte] %mL WE F EF 2ANEE AA A

obuol &g WEAL ofele] AxFA w Az kRl FME A H s
of e F WA Agste] 26 *Bx/t MRS RIFAL g FERA HuNg Hslsl
ol & Aol & F BTN BESFAT. RFE Fo] v FaHL I3 Aol o o Uof
WA e wzkA REE Agetgon dae HEve 2090 Ak By 2 B
ER dme wade] wESAL AR pH, Bk, AR, 438 }FS ST Ane of
o el vhebdeh
¥l 3Hg 2 of2Yol ¢3g HE 54

A
pH FE(Bx) At:  LdIFE(%)
L a b

spa  ZE A BRE 091032 211068 470008  332:006 006000 -

P wE 3 BEAR 10200 332096 38006 95006 067006 1048034

ofZijo} AR A NI BWH0OD VG003 364002 27131063 0541014 0044021

o<l e F 3264006 S0 106006 38002  1302:000 063102 128001
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X 2 ZRY 9 o2 Yol EF xATIH(HR) A
%
. b pH FE(°Bx)  AFE(%) LFZE(%)
a

e

ad RIHA6 18061 3071062 3321002 7061021 0924001 5/5t0.06
g & 0613 7664397 4401164 310007 75021 7174043 039010

£ 3 5ug @ oj2vol 9d 9 4z UE 54
A
pH FE(°Bx) AF=(%) €3Z2(%)
L a b

i]iia] PO+ 1165H172 2131027 3091003  770H0042 6741006 0.33+0.01

o} = 1o}
= BHU917  1b41867H  HA346  318%0.16 6.80£0.57 7011044 0561021

- =

o dILE 6% YIS FFo] HEF A F ofzYo} UdH 2= 10%
st TxE HUbste]l =AML EE WYsA I 54 F st wve g oor2 Yol &
e Az AxFdEe o a9o® Yepith 7]E ofZ Yol 100% 2zl nvls] SHE
oAde] Hzbel o8 ZAREE 717bo]l oF 79 ZHAaste]l AAYIZE ©E a2l ok
SHE U k4 ofZ o}

(FAe SR F4, F5, &) Ol E R g R

l !

(25T, 159) gz @E (25T, 209)
LsbE ot L gkt o3t
RS, . . RS
R

l

=4 E (30T, 304)
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2. B2 B ol2o} EFLE X o4 L8 Wolx Y

7. Bsgsts =3 4_;;4_%3 Holx HAY &Y
sxe 2 olzyoe =

N 9} W) 2] &H) o]

st e~ o] e 5%

o }O ﬁ—f
g X
n-lLl
2
—
P
N
o

¥e] 9 ofzuch 2ghea HEgE 7|5 x4}

rE HEA ZRe| s WA U
| oo o3l Fag Fuse

18] Jmck - G-0ja: Erh

= o G T H TS AAgst7] e ofd meF o] AT e
sHlo] 25 AFstal 5uf 3|Aste] VS E 2AME AAEH

E 4 39 THE LY H-ot2Yocl 4z FEH|L FHAY

v

a= A (%) B (%) C (%) D (%)
ofZ Yo}l 2% 20 20 20 20
- R 174 174 174 174
T A 39.6 0 0 30
7+ B 0 39.6 30 9.6
g C 0 0 9.6 0
I 23 23 23 23
HE 2 ARG HE2IRS JER 24 dBe obd ek 2tk SR AET &
=GR MR xelel SRS Axsn s e A A obd Eeh 2ol Fi B
W AR W AAAL EES Y Eg



5 99 F7 R FFe 29T BY-olEYol Hx 58 #-H 2
) A % A o)
A - g EE= A A A
(594) NE%
A 3.83+£0.98 3.33+0.82 2.83+0.75 3.83£1.17 2.83+0.75
B 4.33£0.82 3.83£0.98 4.33+1.21 3.67+1.21 4.33+1.21
C 3.83%0.75 3.83+0.75 3.50+0.84 3.67+0.82 3.50+0.84
D 3.83+0.75 3.050+1.22 3.50£1.05 4.17+£0.41 3.50+1.05
o] TR FHE d2A Az FEMol~E 5l dAste] BEHIE AAGA FEY
54 2AE AT Ay ofd e UEbT V3 2AIA P =2 s Bdd &
3 Be A=t FrErb =i, 22 o e ARSstley Fo TRl wel g7 et
Row Rl A3 duto] 3R AAAY Ykl FS FAeS & F A
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= pH A=
L a b
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C 91.58+0.00  3.99+0.00  9.00+0.01  53.90+.00  3.24+0.01 23.72+0.04
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¥ 9 Az £F 2 FFL 2 na-ol2Uol % L8 EA
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ofZ Yol Hel TUw Az {74y EHuE sdE T
7+o] lactic acid, acetic acid, quinic acid, shikimic acid’} #H&=% %1

o] 7}% =t ZgdE 3E-S galic acid, chlorogenic acid,
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(mg/L) (mg/L) (mg/L) (mg/L)
[e} o
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