26-28

)

10

)

19 DPPH
17

12

IHgNMR  ( H-NMR )

myricitrin




PHP HMD methanol - ds

glucosamine DSS-ds DO
eugenol acetone-ds
14-BTMSB-d; DMSO-ds 1,4-BTMSB-ds
eugenol 2 H
carthamin safflor

yellow
(©)

1,1-diphenyl-2-picrylhydrazyl (DPPH)
DPPH DPPH (Oxygen

radical absorbance capacity: ORAC) DPPH

DPPH  ORAC
DPPH

(4)

%)
67
Flavobacterium multivorum

DNA Flavibacterium
Flavobacterium sp.




365
130

87

140

62

140

10

365

128

87



( ) NMR
guantitative NMR: gNMR

3.
DPPH
(£ )-6- -2,5,7,8-
2 (
) (TEAC)
4.
LCIUV
LCIMS gNMR
gNMR
5,

Fphingobacterium multivorum  71/58
DNA ,16S rDNA

9
GenBank
ITS1
C D
1
10
2 10
10
3 5
9
5
4
9

DB-BA11.0

16SrDNA
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,19
3-O-trans-caffeoylquinic acid,4-O-trans-
caffeoylquinic acid,5-O-trans-caffeoylquinic
acid chlorogenic acid ,3-O-trans-feruloylquinic
acid,4-O-trans-feruloylquinic acid,5-O-trans-
feruloylquinic acid,caffeine,3,4-di-O-trans-
caffeoylquinic
acid,4,5-di-O-trans-caffeoylquinic
acid,trans-p-coumaroyl-L-tryptophan,3,5-di-O-
trans-caffeoylquinic acid,ethyl
chlorogenate,3-O-trans-
feluroyl-5-O-trans-caffeoylquinic
acid,trans-caffeoyl-L-tryptophan,vanillin,3-O-tr
ans- caffeoyl-4-O-trans-feruloylquinic
acid,4-O-trans-
caffeoyl-5-O-trans-feruloylquinic acid,trans-
feruloyl-L-tryptophan,trans-caffeoyl-L-
tryptophan methy! ester
caffeine
: DPPH

chlorogenic acid

chlorogenic acid

17

anofinic acid,2-methoxyanofinic
acid,5-hydroxymethyl-2-furfural,2,3-dihydroxyb
enzoic acid,furan-2-carboxylic acid,loganic acid,
gentiopicroside,isovitexin,sweroside,vanillic
acid,
gentisin,isogentisin,6'-O-glucosylgentiopicroside
,gentisin 7-O-primeveroside,isogentisin 3-O-
primeverosi de,swertigjaposide D,loganic acid
7-(2'-hydroxy-3'-O-B-D-glucopyranosyl)benzoat
e : HPLC TLC

,gentiopicroside amarogentin

11
5-hydroxymethyl-2-furfural ,4-hydroxybenzoi
¢ acid,p-coumaric acid,trans-ferulic
acid,N,N'-diferul oyl putrescine,arbutin,tachioside
Jisotachioside,3,4'-dihydroxypropi ophenone
3-O-glucoside, koaburaside, lyoniresinol 9'-O-
glucoside, propiophenone 4'-O-primeveroside

HPLC
: p-coumaric acid,3,4'-
dihydroxypropi ophenone
3-O-glucoside,lyoniresinal 9'-O-glucoside

2,6-dimethoxy-1,4-benzoquinone

2,6-dimethoxy-1,4-
benzoquinone

,HPLC 1

GPC '
20



106 3
LCIMS
1 2 NMR
1  5-(hydroxymethyl) furfural 2

4- hydroxyl -2-(hydroxymethyl)-5-
methylfuran-3(2H)-one

(chicoric acid)

INADEQUATE

@ ) BC-NMR

(Dactylopius coccus Costa (Coccus
cacti Linnaeus))
(carminic acid (C22H20013))

(acid-stable carmine)

pH

2000

2002

4-
(4-aminocarminic acid)

kermesic acid

purprin

4-aminocarminic acid

4-aminocarminic acid
13c_13C

INADEQUATE (I ncredible Natural Abundance
DoublE QUANtum Transfer Experiment)
4-aminocarminic acid

15N
4-aminocarminic acid 1D-H
BC B™N-NMR 2D-HMQC HMBC
INADEQUATE NH:



4-aminocarminic acid

LC/IMS
Y1 Y2
Y1 Y2
HPLC NMR
Y1 Y2
Y1
1
Y1
1 OH 9
cis Y1
Y2
B1 B2
LC/TOF-MS NMR
Y2 6 10

Y2

Y1

caminicacid 1

laccaic
acidA B C E
C-2) carminic acid
4
—OH —NH2
4-aminocarminic acid
laccaic acid
LC/MS
NMR
pH
LC/IMS
laccaicacidA B C
E 4 —OH
—NH> 4-aminolaccaic acid A
B C E
laccaic acid C

NMR
4-aminolaccaic acid C




HPLC
8 515 535 nm 4
525 545 nm
1.0%
0.5%
LC-MS 1.0%
/
8 515 535 nm 4
525 545 nm
LC-MS
LC-MS
HPLC LC-MS
513
535 nm 14
ESI-Positive m/z 200
2000
1 [M+H]* m/z773.212 m/z
773.2135 Cs3H41021 MS/MS
m/z 611, 499, 287 cyanidin

3-sophoroside-5-glucoside
2 [M+H]* m/z787.229

MS/MS
penidin

m/z787.2291 CzsHa3021

m/z 625, 436, 301
3-sophoroside-5-glucoside

3 [M+H]* m/z893.234
m/z893.2346 CaoH45023

m/z 731, 449, 287

cyanidin
3-p-hydroxybenzoylsophoroside-5-glucosid
e 4 [M+H]* m/z
935.244 m/z935.2452 Ca2Ha7024
m/z 773, 449, 287

MS/MS

MS/MS
cyanidin
3-(6"-caffeolylsophoroside)-5-glucoside
5 [M+H]* m/z
m/z907.2503 Ca1H47023
m/z 745, 463, 301

907.249
MS/MS
peonidin
3-p-hydroxybenzoylsophoroside-5-glucosid

e 6 [M+H]* m/z
949.260 m/z949.2608 CazHa9O24
MS/MS m/z 787, 463, 301
peonidin

3-(6"'-caffeolylsophoroside)-5-glucoside
7 [M+H]* m/z
m/z949.2608 CazHa9024
m/z 787, 449, 287

949.260
MS/MS
cyanidin
3-feruloylsophoroside-5-glucoside
8 [M+H]* m/z963.275
m/z963.2765 CasHs1024
MS/MS m/z 801, 463, 301
peonidin 3-ferulyolsophoroside-5-glucoside
9 [M+H]* m/z
933.264 m/z933.2659 CazHa9023
MS/MS m/z771, 433, 271
pelargonidin
3-feruloylsophoroside-5-glucoside
10 [M+H]+* m/z 1097.275



m/z1097.2769 Csi1Hs3027
MS/MS m/z 935, 499, 287
cyanidin
3-(6",6"-dicaffeoylsophoroside)-5-glucoside
11 [M+H]+* m/z
m/z949.2608 Ca3Ha19024
m/z 787, 463, 301

949.260
MS/MS
peonidin
3-caffeoylsophoroside-5-glucoside
12 [M+H]* m/z 1111.290
m/z1111.2925 Cs2Hs5027
MS/MS m/z 949, 463, 301
peonidin
3-dicaffeoylsophoroside-5-glucoside

13 [M+H]* m/z1125.306

m/z1125.3082 Cs3Hs7027
MS/MS m/z 963, 463, 301
peonidin
3-caffeoyl-feruloylsophoroside-5-glucoside
14 [M+H]* m/z

1095.297 m/z1095.2976
Cs2H55026 MS/MS m/z 933,
583, 433 pelargonidin
3-caffeoyl-p-coumaroylsophoroside-5-gluco
side
LC-MS
523 545 nm
8
ESI-Positive m/z200 2000
MS
8 4

HPLC

515
535 nm 525 545 nm
LC-MS
Table 1
MS
NMR
HPLC
8
A694
A694

Al2

Fig. 2-[A] 3
trans-crocetin di([_]-D-gentiobiosyl) ester

1; 1442 nm
: 7.8 min trans-crocetin

[ J-D-gentiobiosyl ester 2;

1434 nm :11.2 min
cis-crocetin di([_]-D-gentiobiosyl) ester

3; 1442 nm
11.7 min TOF/MS

9



1 m/z 999.283
[M+Na]* 2 m/z 837.522
[M+Na]* 3 m/z999.282
[M+Na]*
Al2
2 4 5
2
trans cis-crocetins 4,
1422 nm 14.4 min
5; 1422 nm
15.9 min
TOF/MS m/z 329.441
[M+H]*
m/z 226.929,
[M+H]*
8
0.02
mol/L 50°C
A694
1 7.8 min
4 14.4 min
5 20
30
120
0.1g
8.4
mg HSCCC
HSCCC 2

0.1%

8
Fraction A
1.2mg
HPLC

trans
15%

15%

trans
7374.6

67.6% Al2
42.3%

HPLC

10

7/3/5/5

88%

B 2.0

Fraction A

cis

HPLC

HPLC

y=549.7x +
r’=0.998

AG694
45.5%

HPLC



DAD

A694

A694

Al2

trans

HSCCC trans
Fraction A
trans
trans
cis 15%
HSCCC

trans

85%

A694 67.6% Al12 45.5%
42.3%

0.5%
8
290 nm
A max — 296
nm, A max = 286 nm,
A max = 289 nm
LC
15
0.1%
/
LOD LOQ

LOD:0.04 ppm LOQ: 0.15 ppm
LOD: 0.02 ppm LOQ: 0.08 ppm
LOD: 0.04 ppm LOQ:
0.15 ppm
LOQ 5ppm r
0.999
50
/ 50/50
Fig. 4
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7.5 mg/kg Fraction B 5.17 mg

12.8 g/kg 9.4 MS/MS Fraction A
g/kg Fraction B
LC-
LC 200-400 nm
MS MS 99%
ESI-
LC/MS LC LC
ESI- 290 nm
m/z 139
m/z 337 m/z 233
MS
MS MS
HSCCC
HSCCC
LC
MS 2
LC / / [ (7:3:7:3,
VIVIVIV)
LC HSCCC
HSCCC 2 2 Fraction
LC Fraction A
0.84+ 0.18 Fraction B
1.36% 0.34 1.61+ 0.05 LC 99%
/ / /
(7:3:7:3, VIVIVIV) 1 mg mg
HSCCC Fraction A
Fraction B
mg
Fraction A 7.37 mg

12



NMR/LC

HPLC

480 520 nm
458 468 nm

500 nm

HPLC

HPLC

500 nm

400 nm

100%

HSCCC
HSCCC
2
119 4
A D 2
2
0.2 15
1.0
2
460 nm 2
HSCCC
X
Y
X Y HPLC
119 X 119
A B
Y 119
C D
IH-NMR
LC-MS/MS
Fraction A
A Fraction B
B

13



Monascus
purpureus
8 4
HPLC
HPLC
2
100% HSCCC
HSCCC
A D

E F HPLC

2
HSCCC
HPLC

HSCCC

myricitrin
2
YM 85 ,YM
87%
myricitrin ,
glucosamine
DSS-ds
0 ppm
, 2
H
5
glucosamine ,
Table 3
,glucosamine
(CeH1sNOs, MW: 179)
(CeH1sNOs  HCI, MW: 215.5)
glucosamine
80
95

14



B
64.82 ppm D.O

2
62.89 ppm  53.18 ppm
glucosamine
80 :
95
95~99
glucosamine
.Glucosamine
HPLC UV
,HPLC
glucosamine
H-gNMR
: NMR
eugenol
: acetone-ds
eugenol 6 H
6 6.33 ppm
: DM SO-ds
eugenol 6
, 0.5 —20 mg/mL

eugenol

,eugenol
92
, eugenol 30
,HPLC
eugenol 280 nm
H-gNMR
eugenol HPLC
eugenol 26.56 ,28.81
, HPLC
eugenol
2494 ,26.20
eugenol
DMSO 1,4-BTMSB-d,s
DMSO ,
2.5 mg/mL
IH-gNMR acetone- DMSO =5
1
) eugenol
6 H ,
,1,4-BTMSB-d; DMSO-ds



,eugenol
H-gNMR
HPLC IH-gNMR
eugenol
eugenol H-gNMR
HPLC
,HPLC :
IH-gNMR
IH-gNMR
HPLC
carthamin
Carthamin :
TLC
1 spot carthamin
NMR
carthamin
,HPLC :
MeOH-
,carthamin
HPLC
,carthamin
: H-gNMR
> HPLC

.Carthamin

H-gNMR
H-gNMR
safflor yellow
safflor
yellow ,
.Safflor yellow
3
1 DPPH
ORAC
ORAC
, ORAC
DPPH ,
5 , 5
1 2 1
22
,DPPH 20 ,ORAC
22
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DPPH  ORAC (99.5) ,

, (99.5)
0.460 (n = 20)
(p<0.05), ICso TEAC
DPPH : 1Cs0
ORAC
, (n = 8). 1Cs0 59.3+ 0.77
DPPH ng/mL , 1.30%
ORAC )
(r=0.775,n = 5), ICso
, ) 19
, ,DPPH ORAC . ,
(r TEAC
=-0.239,n = 7). , , (n=3) 028 7.1%
. . o EGCg 18
,DPPH 4.3%
, ORAC
4.
,DPPH
: 1)
2 DPPH
: 19 (
EGCg, 90S,
BG-3, 30S,

, 40, 70,

PF, 70S, G,
100, , 50EX,d-6- 4- 4HBA
, ) HPLC/PDA

, IH-gNMR
4HBA
17



100.43% LC/UV quercetin

4HBA
3
4HBA
H-gNMR 1
HPLC/PDA 2
4HBA JS
0.84 0.85
4HBA
HPLC/PDA JECFA EU
FCC JS JCSS
Sl JS
1,4-BTMSB-d, H-gNMR
12% 4)
ODS
HPLC 2
2)
gNMR

Glycyrrhiza inflata 7

Glycyrrhiza glabra 8

OoDS
H-NMR NMR(quantitative NMR: HPLC
gNMR)
quercetin

5)

LC/TOF-MS
(GNMR )
HPLC
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Glycyrrhiza inflata Glycyrrhiza
glabra
LC/ITOF-MS(/MS)

6
2
6)
G. glabra
4
LC/MS/MS
4 MW
370 358 322 34
4
4
glabrene 3 -hydroxy-4' - methoxyglabridin
MW
370 MW 358
DPPH
DPPH
7)
gNMR
NMR LC

19

LC/uvV

LC/MS
ogNMR

LC

8) Relative response factor
HPLC/PDA

HPLC/PDA

HPLC

4 4
IH-gNMR

HPL C/PDA
IH-gNMR

gNMR

Relative response factor RRF

IH-gNMR

IH-gNMR



L4% )

RRF 1.31
HPLC/PDA
IH-gNMR
RRF
5.
1)
5
16SDNA
ITSL
Sp.
GenBank
52/56
17/19 57/65
6/6 6/6
2) 71/58

71/58 16SrDNA
blastn
20
Flavobacterum
98.7% 16SrDNA
Flavobacterum 16SrDNA
71/58 16SrDNA
71/58 Flavobacterum
Fig.
1 Flavobacterum
71/58
Flavobacterum sp.
DNA
71/58 9
10
DNA
E.
,methanol-ds
PHP ,
HMD ,myricitrin
myricitrin
D0,
DSS-ds
,glucosamine
62.89 ppm  63.18 ppm

20



, glucosamine

eugenol
DSS-ds
, DM SO-ds
acetone-ds NMR
.eugenol 6 H 6 6.33 ppm
eugenol

HPLC
IH-gNMR ,

carthamin HPLC
JH-gNMR

SHPLC

, safflor
yellow :
H-NMR ,
: IH-gNMR

HPLC
HSCCC
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