28

€Y)

&)

DPPH

HSCCC

Y2

carthamin

10
10
5
19
11
3
GPC
20
A B
Bl B2
Bl B2 LC/TOF-MS NMR

10

eugenol
HPLC

'H-gNMR HPLC

safflor yellow




8

glabridin

licochalcone B kanzonol X hispaglabridin A 3 -hydroxy-4' - methoxyglabridin

glabrene
€)
(4)
HPLC/PDA
99 5%
RRF

RRF

®) 9
16S rDNA ITS
52/56
57/65 6/6

0.002%
91 94%

GenBank
17/19 6/6
NCBI Taxonomy

, DPPH

RRF

365
130

87




2

10

140

140

2(

365

(+ )-6-

(TEAC)

8
128 9
87
DPPH
-2,5,7,8-
( )
1( )
) 3

LC/UV



LC/IMS A
1H-gNMR 99 5%

gNMR
gNMR
5
9
5
GenBank 16S rDNA
ITS1
C D
1
10
5
2 10
10
3 5
9
10

14
vanillin (1) (1 0 mg)
3-O-caffeoyl-4-O-feruloylquinicacid (2) (4 5
mg) 4-O-caffeoyl-5-O-feruloylquinic acid (3)
(55 3mg) trans-feruloyl-L-tryptophan (4) (5
1 mg) trans-caffeoyl-L-tryptophan methyl ester
®@ 8mg) 5

45 LCIMS
2 HPLC
HPLC 5
3 DPPH
5 DPPH

5-O-Caffeoylquinic

acid chlorogenic acid

4 SOD
19
SOD DPPH



DPPH

5-O-caffeoylquinic acid
4-O-caffeoylquinic acid  3-O-caffeoylquinic

acid
19
DPPH SOD
caffeoyl
[ ]
1
47 4g 1L
1Lx 3
n- 1Lx 3
[ 129 4mg
n- 773 6mg
45 4g ]
20g  Sephadex LH-20
8
Fr 3852 1 Og MCI-gel
CHP-20P
8 Fr 8 47
2mg Chromatorex ODS
6
1 Fr 1317 9 7mg

IH-NMR

GPC
20

HPLC

2,6-dimethoxy
-1,4-benzoquinone

2,6-
dimethoxy-1,4- benzoquinone

290 nm
A max = 296

nm A max =286 nm
A max =289 nm

HSCCC

LC

HSCCC



LC

HSCCC 2 mg
0
84+ 0 18 1
36+ 0 34 1 61+ 0 05
/ / / NMR/LC
(7:3:7:3, VIVIVIV)
HSCCC
[ ]

Fraction A Fraction B

Fraction A 7 37mg 8

Fraction B 5 17 mg 4
MS/MS Fraction
A Fraction B
LC- HPLC
200-400 480
nm 99% 520 nm 458 468 nm
500 nm
460 nm
HSCCC
HSCCC
HPLC
2
/ / [ (7:3:7:3, 119 4

VINIVIV)

HSCCC 500 nm

2 Fraction
LC Fraction A
Fraction B LC 2
99%
1
mg mg 400 nm



HPLC A B

B
Monascus
purpureus
100%
HSCCC
HSCCC
2
119
4 A D 8
2 4
2
HPLC
02 15 1
0 2
2 HSCCC
HPLC
2
X
Y X Y HPLC 100% HSCCC
X 119 HSCCC
A
B A D
E F HPLC
Y HSCCC
119 C D
1H-NMR HPLC
LC-MS/MS

A HSCCC



1)LC

Y1

Y1 Y2

Y1 Y2

Y2

1:1

16

10—~20

15 17

10 20

Y1
LC

12

Y2

14

Y2 MeOH

Y1

PDA(190-800 nm)
Y1

600 nm
16

Y1

PDA (190-800 nm)
Y2

600 nm

Y2

11
Y2
600 nm
Y1 Y2
2) NMR Y1 Y2
Y1 Y2
NMR
MeOH-d4
1H-gNMR 13C-NMR
1 4-BTMSB-d4
1H-gNMR  13C-NMR
NMR
Y2
1.8
1,4-BTMSB-d4
NMR
NMR
NMR
NMR
LC



3) Bl B2

LC 10
20

HCI -

prepLC
B1 B2
Bl B2 LC/MS
B1
16 0
604 9nm ESI positive
m/z541 2
B2 16.4
617
9nm ESI positive m/z 555.2
Bl B2 UPLC/TOF-MS
ESl positive
Bl m/z541 2119 B2 m/z555
2299 B1
C35H29N204 (calcd. m/z 541.2127)
B2 positive
C36H31N204 (calcd.m/z 555.2284)
Y2 C18H19NO3
Bl (Y2+Y2)-CH1002 B2
(Y2+Y2)-H802 Y2 2

positive

B1 B2 MeOH-d4
1H-NMR
0 7 4ppm 0 5 7ppm
o 3 9ppm
Y2 5 6 1 3
7 10 O 7—~9ppm
13C-NMR
0 128~135ppm o 63
ppm
0 52ppm 164 ppm
Y2 5 6
B1
HMQC HMBC
Bl 2 Y2 6 10
2 N
B1
UPLC/TOF-MS Bl m/z541
2119 C35H29N204  positive
B1
B1
NMR
B2 Bl
B1



Y2 M2 M3
M2 M3 Bl B2

1) LC/MS

pH
pH

pH
LC/MS

490 nm
550 nm

12 4 5
m/z494 538 495 m/z 536
[M-H]-
laccacacidE C B A
3
m/z359 315 m/z 271
LC/IMSIMS
anthraquinonedicarboxylic acid
m/z 359 [M-H]- 315 [M-H-CO2]- m/z
271 [M-H-2CO2]-
3 anthraguinonedicarboxylic acid

I 5 m/z
15 1

4 (-OH)
(-NH2) 1Da
1 5
laccaicacidA B C E
anthraguinonedicarboxylic acid 4
(-OH) (-NH2)

2) Laccaicacid C

Laccaic acid
laccaicacidA B C
E
laccaic acid
NMR
ODS
laccaic acid C laccaic acid
laccaic acid C
LC/MS
1 700mg laccaic acid C
500mg laccaicacidC 600 uL
DM SO-d6 NMR
1IH-NMR
OH6 92 7 04 7 13 O0H7 56
O0H3 11 OdH4 12
13C-NMR
25
HMQC O0H3 11 4

12 6 92 7 04 7 13 dH7 56
0C35 36 54 05 116 48 132
83 130 82 0 Cl15 86
HMBC dHG6 92
0C125 0 0H7 04 o6C
0 C155 00
6 C155 00 o

50 Cl119 36
35 36 125 55 130 82
dH7 13 6 C132 83

10



H7 56 &C118 32 121 23 168 54
18312 5 C186 75
10
2D-INADEQUATE 13C-13C
13C-13C
5 C121 23-140 17-(169 53)-118 32-136
53- (115 86)-(169 65)-186 75-118 83-(104
90)-(183 12)-148 50-153 12-122 55-(158

93)-(104 90)-119 36-(155 00)- (116 48)-132
83-125 04-130 82 & C54 05-170 76

NMR LC/MS
laccaic acid
C
13)
3) 4-Aminolaccaic acid C
C-2 laccaic acid C 800 mg
LC/MS
o
laccaicacidC NMR
1IH-NMR
OH6 81 7 05 7 32 O H7 57

O0H2 99 3 11

5H3 83
13C-NMR 25

HMQC & H
38 6 8 7 05 7 32 dH7 57

0 C54 99 118 12 129 06
0 C113 88

dH2 99 dH3 11 & C35
78 HMBC
O0HG6 81 o C122 59 124 83 o C155
8 O6H7 05 6C35 78 125 59 133
78 0C15 8 O0H7 32 6C35 78
116 08 129 06 0C155 8 O H7
57 6 C119 62 138 33 167 20 169

133 78

4 177 15 5C180 00
2D-INADEQUATE

13C-13C
5 C138 66-119 99-167 20-113 88-138 33-119
62-138 66 5 C 180 00-104 76-(144 11)-102
00-177 15 & C116 08-122 59-133 78-124
83 5C129 06-118 12-155 85

4 (5 C162 84
164 43 170 59 5 C171 07)

laccaic acid C

Laccaic acid C

laccaic acid C 7
25
laccaic acid C
laccaicacidC 1Da
laccaic acid C
(-OH) (-NH2)
(-NH2)
laccaic acid
C 15NH40H
NMR 14N 1
15N 12
13C-15N 16)
13C-NMR 25
4
(JCN 15 41Hz)
laccaic
acidC

4-aminolaccaic acid C

LaccaicacidA B E
laccaic
LC/IMS
anthraguinonedicarboxylic

acid C

laccaic
E) 1

acid
acidA B C

11



laccaicacidA B C E)

1

3 4 5 4-aminolaccaic

acid E  4-aminoanthraquinonedicarboxylic acid
4-aminolaccaic acid B 4-aminolaccaic

acid A

1 LicochaconeB

yellow
LC/IMS KZ34 frc11-22b
R T UV MS
C30
0 1% 25% CHsCN (1 O

mL/min) R T ;20 22min UV; kmax 368 M
MS; mz285 [M+H]* m/z287 [M H]

NMR acetone-ds methanol-d,
1) (

methanol-da) licochalcone B

2 Glabridin
pearl

LC/MS KzZ34frc37-22b R T

uv MS
C30 0 1%

50% CH3:CN (1 OmL/min) R T ;
23 42min UV;Amax 228 281 nm MS; m/z 325
[M+H]* m/z323[M H]
NMR acetone-ds

3 Kanzonol X
brown
LC/MS KZ34frc44 45290 R
T UV MS
C30 0 1%
50% CH3zCN (1 0 mL/min) R
T ;49 52min UV, Amax 207 283nm MS; m/z

395 [M+H]* m/z393[M H]

NMR acetone-ds

( acetone-ds)

4 Hispaglabridin A

brown
LC/MS KZ34 frcb4-24c R T
uv MS
C30 0 1%

55% CH:CN (1 OmL/min) R T ;
56 95min UV; Amax 229 280 293nm MS; m/z
393 [M+H]* m/z391[M H]
NMR acetone-ds

chloroform-d
chloroform-d C-7 C-9
C2 C4 4
( chloroform-d)

hispaglabridin A
5 MW 354
LC/MS
uv MS

MS; m/z 355 [M+H]*

KZ34frc44 45-21b R T

mz353[M H]
NMR

acetone-ds chloroform-d

( chloroform-d)
3’-hydroxy-4’- methoxyglabridin

6 MW 322
white
LC/MS KzZ34frc32-33b R T
uv MS
C30 0 1%
30% CH:CN (1 OmL/min) R T ;

181 13min UV;imax 214 248 284 295

324nm MS; mz323 [M+H]* m/z321[M H]
Glabrene (
methanol-d, : chloroform-d=1:1) NMR
'HNMR -0 07 ppm

12



BCNMR 0 8ppm
2 NMR
glabrenec casno 60008-03-9
7 MW 358
brown
LC/MS KZ34frc25-280 R T
uv MS
C30 0 1%
35%CHCN (1 OmL/min) R T ;

37 65min UV; Amax 230 290 nm MS; m/z 359
[M+H]* m/z357[M H]
NMR chloroform-d
methanol-d, acetone-ds
( acetone-ds)
cas no. 938190-35-3

8 MW 370
yellow
T NAP
25% CH:CN(1 O
R T ;114 07min UV; Amax 255
m/z369 [M H]
LC/MS

LC/MS

0.1%
mL/min)
364 nm MS; m/z371 [M+H]*

uv
NMR

MS
chloroform-d

methanol-d, acetone-ds

( acetone-ds)
cas no. 905708-40-9

9 (DPPH

(DPPH

1H-gNMR

eugenol
DMSO-ds
eugenol 6 H
o 6 33ppm

eugenol

eugenol

92

eugenol

eugenol

26 56
HPLC
280 nm

28 81

eugenol
1H-gNMR
eugenol
HPLC

IH-gNMR

eugenol eugenol
acetone-ds
1,4-BTMSB-ds DMSO-ds

5:1

2.5 mg/mL

eugenol 6

HPLC

eugenol

1H-gNMR

eugenol
HPLC

1H-gNMR

HPLC
1H-gNMR

13



IH-NMR eugenol 6 H

IH-gNMR
HPLC
IH-gNMR
eugenol
carthamin
Carthamin
TLC 1 spot
carthamin
NMR
carthamin
HPLC
MeOH-
carthamin
HPLC
carthamin
1H-gNMR
5 HPLC
Carthamin 1H-gNMR
IH-gNMR
safflor yellow
safflor
yellow

Safflor yellow

3
1) ICso
ICso TEAC
ICso
(n=8)
1Cso
59.3+ 0.77 pug/mL
1.3%
ICso
2)
19 ( EGCg
90S BG-3
30S 40
70 PF
70S G 100
50EX d-6-
)
(99.5)
(99.5)
19
ICso TEAC
TEAC 0.28 7.1%
EGCg 18

14



4 3%

4
1
HPLC/PDA
IH-gNMR
13
HPLC/PDA
HPLC
4 4
IH-gNMR
4
1H-gNMR
(14% )
2 RRF
RRF 1H-gNMR
H-2 + H-6
H-3+H5 2
H-2+H-6 H-4 H-3+H5 3

15

1 RRF
RSD 0.56%
RRF
HPLC/PDA
256 nm
284 nm
256 nm
284nm
3 3 1
RRF 3 3
n=3 RRF 131
RSD 1.25%
RRF
RRF
1.31
3 RRF HPLC/PDA
1-3
HPLC/PDA HPLC/PDA
2
( )
H-gNMR
RRF
0.002%
RRF
5
1
9
86



Bacillus 16
Bacillus subtilis 11
Bacillus
B cereus
B anthracis
25

Streptomyces thermoviolaceus

Streptomyces violaceoruber 19
DNA-DNA 70%
1
2) 16S rDNA 1,500 bp
98 7%
DNA-DNA 70%
16S rDNA
800 bp 800 bp
90%
sp
56
19 16S rDNA
GenBank
56 52
16S rDNA 16S
rDNA 4
Bacillus coagulans J4
16S rDNA
Bacillus coagulans
GenBank 16S rDNA
19

17 16S rDNA
2
Eupenicillium brefeldianum
9
Thermomonospora viridis
2
9
10
ITS1
90%
26S rDNA D1/D2
99%
4)
Trichosporon 17 5
DNA-DNA
80%
ITS1 ITS2 5 8SrDNA 26S
rDNA 99%
ITS
6
ITS ITS1 ITS2
GenBank
6 ITS
3
9
80
Aspergillus
niger 25 Aspergillus oryzae
16

16



11 16S rDNA

98 7%
D1/D2 ITS ITS1
99%
sp 99%
65
6 ITS 16S rDNA ITS1
GenBank
65 57 ITS 20
ITS DNA
8 4 D1/D2
4 10
6 6 ITS
4 16SrDNA ITS 10 A
16S rDNA ITS B
NCBI
Taxonomy A B
Aspergillus Penicillium
ITS 99%
ITS B 11
Aspergillus Penicillium
B -
DNA
E
16SrDNA ITS 2
5
14
5 vanillin
DNA 3-O-trans-caffeoyl-

4-O-trans-feruloylquinic acid
4-O-trans-caffeoyl-

17



5-O-trans-feruloylquinic acid
trans-feruloyl-L- tryptophan
trans-caffeoyl-L-tryptophan methyl ester

caffeine chlorogenic acid
DPPH SOD

chlorogenic acid

HPLC
HSCCC
HPLC
1
A
B
GPC
20
HPLC
3
Y1 Y2
B1
B2
2,6-dimethoxy-1,4- benzoquinone 1
Y1
Y1' 1 OH 9
cis Y1
HSCCC Y2
B1 B2
LC/TOF-MS
NMR Y2 6 10

18



carminicacid 1

laccaicacid A B

C E
pH
laccaicacidA B C E
4 (-OH) (-NH2)
4-aminolaccaicacidA B C E
4-aminolaccaic acid
(4-aminocarminic
acid)
4-aminolaccaic acid 4-aminocarminic
acid
eugenol
DSS-ds
DMSO-ds acetone-ds
NMR eugenol
6 H o 6 33ppm
eugenol
HPLC
IH-gNMR

carthamin

HPLC
IH-gNMR
-HPLC
Carthamin
IH-gNMR
carthamin
HPLC
safflor yellow
IH-NMR
IH-gNMR
G glabra
8
LC/MS
R T ,UVv
MS
4
4 MW 322, 354, 358,
370
MW 370 MW 358
DPPH
LC/MS/MS 4
glabridin licochalcone B kanzonol
X hispaglabridin A

NMR

19



glabridin licochalcone B

kanzonol X hispaglabridin A 3’-hydroxy-4’-

methoxyglabridin glabrene
3
DPPH
4
RRF HPLC/PDA
99 5%
0 002%
RRF
91 94%
RRF
5
9
16S rDNA
ITS
GenBank
52/56 17/19
6/6 57/65
6/6

10
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62 2005 9 11
53 2016
7 2
22 11 NMR
2016 6 3 63 1A-SY1-2 2016
9
12
NMR
eugenol
(2016 6) 63 2P-09 2016 9
gNMR
JAIAN (2016 8) 13
NMR/LC
( I
NMR ) NMR
63 (2016 9)
2016 D-34
2016 10
g\NMR/LC 14
NMR
65 (2016 9) 45
2016 11
NMR 15)
NMR
(2016 11)
NMR 22
45 2016 6
(2016 11) |
22

206 6 2.3 ()
22



