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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
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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

18



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
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, 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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26 4
YM
[ 1
METTLER AE 100
KUBOTA 2410
HITACHI CF16RX2
NTS-400A HU-M
)
U-2010
HPLC Waters Waters Acquity H Class
MS Thermo Fisher Scientific
Accela/Q-Exactive
1mL 10
Sep-Pak
4 HPLC
/
50/50 V/V
1.0% /
0 30 90/10
75/25
10/90 5

TSKgel ODS column (2.0x 150 mm

bom )
40
1.0% /1.0%
A/B:90/10 0-1min -40/60% 40 min
0.2 mL/min
210-600 nm
5plL
LC-MS
ESI
MS

Scan range: m/z 200-2000
Resolution: 70,000

Sheath gas flow rate: 40
Aux gas flow rate: 10

Spray voltage 3.80 kV
Capillary temperature: 350°C
Heater temperature: 300°C

MS/MS

Scan range: m/z 150-150
Resolution: 70,000
Polarity: Positive

Sheath gas flow rate: 40
Aux gas flow rate: 10

Spray voltage 3.80 kV
Capillary temperature: 350°C
Heater temperature: 300°C
NCE: 15 eV

26
AG94:
Al12:

METTLER AE 100
KUBOTA 2410

3



HITACHI CF16RX2
NTS-400A HU-M

)

U-2010
HPLC Waters Waters Acquity H Class
MS Waters LCT Premier XE

time-of-flight mass spectrometer TOF-MS

HSCCC Easy-Prep CCC

(multi-layer coil planet centrifuge) GL
PU714M LC/UV702/SC762/PLC761

HPLC
/
50/50 V/V
0.1% / 5
80/20 15 10790
17 10790

Acquity UPLC BEH C18 column (2.1x 100

mm 1.7 ym Waters )
40
0.1% /0.1%
0.3 mL/min
210-500 nm
10 plL
4.
HSCCC
2 / /
/0.1% 7/3/5/5  N/IN/NIN
HSCCC 8
Waters OASIS-HLB 200 mg/6 mL
5mL
2
1 mL
1mL 8.4

mg 2 1m

1000 rpm 2

1.2mL/min
HPLC

ESI
Capillary voltage 3.0 kV
Cone voltage 50V
Source temperature 120

Desolvation temperature 350
Cone/desolvation gas flows 50/650 L/hr
Scan ranges m/z 100 to 1000

B478

METTLER ML303/52

LC Waters Acquity H Class/PDAeA
MS Waters Xevo TQD
HSCCC Easy-Prep CCC

(multi-layer coil planet centrifuge) GL
PU714M LC/UV702/SC762/PLC761

LC
/
50750 V/V
0.1% A/ B
A/B 80720 1
15 A/B 2/98

TSKgel ODS-100V column (2.0x 150 mm

3pum )
40



0.2 mL/min
200-400 nm (
S5plL

290 nm)

MS

ESI
Capillary voltage: 2.0 kV
Extractor voltage: 3 V
RF lens voltage: 2.5 V
Source temperature: 150°C
Desolvation temperature: 400°C
Cone/desolvation gas flows: 50/800 L/hr
MS/daughter scan ranges: m/z 50 to 400
Cone voltage: 15-20 V
Collision energy: 15-25 eV

4 HSCCC
0.59g 2 1 mL
0.8 pm LC
2 /
/ /[ (7:3:7:3, VIN/IVIV)
350 mL 1000
rpm 2.0 mL/min
290 nm
LC

METTLER ML303/52
LC

LC-20AD/SIL-20AC/CBM-20A/SPD-M20A/CTO-10A

S

HSCCC Easy-Prep CCC

(multi-layer coil planet centrifuge) GL
PU714M LC/UV702/SC762/PLC761

LC
/
50/50 V/V
0.1% A 70.1% B
A/B 45/55 1.5
15 A/B 2/98

TSKgel ODS-100V column (4.6% 150 mm

3um )
40
1.0 mL/min
200-550 nm ( 500 nm)

10 plL

4 LC
/ 30/70 V/V
0.1%
A /0.1% B

A/B  70/30 10

TSKgel ODS-100V column (4.6x 150 mm
3um )
40
1.0 mL/min
200-500 nm (
10 plL

460 nm)

HSCCC
50/50,
V/V /
/ /0.1%
(4/5/4/5 NINIV) Type-J
1000 rpm
350 mL

2.0 mL/min



HSCCC

50/50,
V/V
/n- !/ (VNI
Type-J 1000 rpm
350 mL
2.0 mL/min
C.
HPLC
8 515 535nm 4
525 545 nm
1.0%
0.5%
LC-MS
1.0% /
8 515 535nm 4
525 545 nm
LC-MS
LC-MS
HPLC LC-MS
LC-MS
Fig. 1 513 535
nm 14

ESI-Positive m/z 200 2000

1 [M+H]" m/z
773.212 m/z 773.2135 Cs3Ha102
MS/MS m/z 611, 499, 287
cyanidin 3-sophoroside-5-glucoside
2 [M+H]" m/z 787.229

m/z787.2291 CasHas0x MS/MS

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

3 [M+H]" m/z 893.234 m/z

893.2346 CaoHas023 MS/MS m/z731,

449, 287 cyanidin

3-p-hydroxybenzoylsophoroside-5-glucoside
4 [M+H]® m/z935.244
m/z935.2452 CaHa7024 MS/MS
m/z773, 449, 287 cyanidin
3-(6" "-caffeolylsophoroside)-5-glucoside
5 [M+H]" m/z 907 .249
m/z 907 .2503 CuiHa7023 MS/MS
m/z745, 463, 301 peonidin
3-p-hydroxybenzoylsophoroside-5-glucoside
6 [M+H]* m/z 949.260
m/z 949 .2608 CusHag024 MS/MS
m/z 787, 463, 301 peonidin
3-(6"""-caffeolylsophoroside)-5-glucoside
7 [M+H]" m/z949.260
m/z 949 .2608 CazHag024 MS/MS
m/z 787, 449, 287 cyanidin
3-feruloylsophoroside-5-glucoside
8 [M+H]" m/z 963.275
m/z 963.2765  CusHs1024 MS/MS
m/z 801, 463, 301 peonidin
3-ferulyolsophoroside-5-glucoside
9 [M+H]* m/z 933.264
m/z 933.2659  Cu3Hag023 MS/MS
m/z771, 433, 271 pelargonidin
3-feruloylsophoroside-5-glucoside
10 [M+H]" m/z 1097.275
m/z1097.2769  CsiHs3027 MS/MS
m/z 935, 499, 287 cyanidin
3-(6"",6"""-dicaffeoylsophoroside)-5-gluc



oside 11 [M+H]* m/z
949.260 m/z 949.2608  CusHao02s
MS/MS m/z 787, 463, 301
peonidin
3-caffeoylsophoroside-5-glucoside
12 [M+H]" m/z 1111.290
m/z1111.2925  CsHss027 MS/MS
m/z949, 463, 301 peonidin
3-dicaffeoylsophoroside-5-glucoside
13 [M+H]® m/z 1125.306
m/z1125.3082  CssHs7027 MS/MS
m/z963, 463, 301 peonidin
3-caffeoyl-feruloylsophoroside-5-glucosid

e 14 [M+H]" m/z
1095.297 m/z 1095.2976  CsyHss0z
MS/MS m/z 933, 583, 433

pelargonidin
3-caffeoyl-p-coumaroylsophoroside-5-gluco
side

LC-MS
523 545 nm

8

ESI-Positive m/z 200 2000

MS
HPLC
8
Fig. 2
A694
A694
Al2
Fig. 2-[A]
3 trans-crocetin
di ((J-D-gentiobiosyl) ester 1;
1 442 nm : 7.8 min

trans-crocetin []-D-gentiobiosyl ester

2; > 434 nm t11.2
min cis-crocetin
di ((J-D-gentiobiosyl) ester 3;

1 442 nm 11.7 min
TOF/MS
1 m/z999.283 [M+Na]* 2 m/z
837.522 [M+Na]® 3 m/z
999.282 [M+Na]”
Al12
2 4 5
2 trans
cis-crocetins 4; 1422
nm 14.4 min 5;
: 422 nm 15.9 min
TOF/MS

m/z 329.441 [M+H]*

n/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%
7/3/5/5



88%

8
Fig. 3
Fraction A B
2.0 1.2mg Fraction
A HPLC
trans cis
15%
HPLC
15%
HPLC
trans
y=549.7x + 7374.6
r’=0.998
A694 67.6% Al2 45 5%
42 .3%
290 nm
A nax = 296 nm,
A nax = 286 nm, A nax = 289 nm
LC
LC Fig. 4
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 5 ppm
r 0.999
50
/
50/50 Fig. 4
7.5
mg/Kkg 12.8 g/kg
9.4 g/kg
LC
MS MS
ESI-
LC/MS LC
ESI-
m/z 139 m/z 337
m/z 233
MS
LC
MS
LC
LC
HSCCC 2
0.84+ 0.18
1.36x 0.34
1.61+ 0.05 /
/ / (7:3:7:3, VIN/N/IV)
HSCCC



Fig. 5

HSCCC Fraction A
Fraction B 100%
HSCCC
Fraction A 7.37 mg Fraction HSCCC
B 5.17mg MS/MS 2
Fraction A FractionB
119
LC- 4 A D
200-400 nm 2
99% 2
0.2 1.5
1.0
2
2 HSCCC
Fig. 8
HPLC Fig.9
480
520 nm 458 468 nm
500 nm Fig. 8 X
460 nm
Fig. 8 Y
X Y HPLC
X 119
A B
HPLC
119 Y 119 C
4 D
Fig. 6 %)
500 nm H-NMR
LC-MS/MS
2 Fraction A
A Fraction B B
Fig. 7
400 nm
D.
HPLC 8 4

HPLC



trans

515 535 nm trans cis
525 545 nm 15%
HSCCC
trans 85%
A694 67.6% Al2
LC-MS 45 5% 42 3%
Table 1
MS
NMR
8
2 8
1 HPLC
8
0.5%

HPLC 8

DAD
A694
A694 Al12 LC 290 nm
trans
HSCCC trans

Fraction A MS MS



HSCCC
HSCCC
2
/ /
/ (7:3:7:3, V/N/NIV)
HSCCC
Fig. 5 2
Fraction LC
Fraction A Fraction B
LC 99%
1 mg mg
mg
NMR/LC
Monascus
purpureus
8

HPLC

HPLC
2
100%
HSCCC
HSCCC
A D
E F HPLC
2
HSCCC
HPLC
HSCCC
A B
E.
HPLC
HPLC



/ 50750,

V/V
HSCCC
HPLC
0.5%
HPLC
HSCCC
A
B
Sesamum IndicumLinné
F.

LC 1.



Inoue K., Tanada C., Nishikawa H., Matsuda
S.,Tada A.,Ito Y_,Min J.Z., Todoroki

K., Sugimoto N., Toyo’ oka T., Akiyama, H.
“ Evaluation of Gardenia Yellow using
crocetin from alkaline hydrolysis based on

ultra high-performance liquid
chromatography and high-speed
countercurrent chromatography.” J. Sep.

Sci. 37 3619-3624 (2014)

Takahashi, M., Nishizaki, Y., Sugimoto, N.,
Takeuchi, H., Nakagawa, K., Akiyama, H.,
Sato, K., Inoue, K. Determination and
purification of sesamin and sesamolin in
sesame seed oil unsaponified matter using
reversed-phase liquid chromatography
coupled with photodiode array and tandem
mass spectrometry and high-speed
countercurrent chromatography. J. Sep. Sci.
39, 3898-3905 (2016)
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uAU

515~535nm

ESI-Positive mode

12, 13 RT: 0.00 - 45.01

(m/z 200-2000)

300000 1005 . ;B 0;8 05 S saeo
280001 903 TS Fuime.
260000 E [200.00-2000.00]
240000 803 Anthocyanin_imo
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200000 E
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Fig. 1 LC-MS
1
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2.2
2.0 [A]
1.8
1.6
- 14
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1.0
8.0el 11.2°3
6.0e! I 11.7
4.0et 8.6
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<25
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1 .
2.0e 48
e TR S
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Fig. 2 HPLC

[A] 7694
[B] AL2
[C] 7694

15.0 20.0 Time



|
2.0e" FractionA  FractionB
S 1.6ew A A
<,::I_,Ze"l Solvent [ \[
8.0 front
4.0 \IM L.,' . ) /
0 50.0 100.0 150.0 200.0 250.00 300.0 350.0 400.0 450.0 Time
Fig. 3 HSCCe
A 13.1
AU
1.0e -2 [ ] 290 nm
5.0e 3 13.6
1.0e -3 L‘\dﬂk ks J
5.00 10.00 15.00 20.00
13.1 Retention time (min)
| LB ' 290 nm
Sesamol 6.9 Sesamin

3.0e-2 \ N 136 Sesamolin
2.0e-2 /

1.0e-2

5.00 10.00 15.00 20.00

Fig. 4 LC
[A] [B]



Absorbance (290 nm)

1037.531

937.531

837.5311
Fraction A
———

737.531
637.531
537.531

437.531- Fraction B

337.531

237.531-
Solventfront

137.5311 Z
37.5311

0 10 20 30 4 S0 6 7 8 9 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300

Retention fime (min)
Fig. 5 HSCCC
Fraction A 40-90 min Fraction B 400-450 min
119 ( ) FFI
3OESOOrmwnm A B C D
= 500,nm
Fig. 6 HPLC
mAl J
2007 .
] Xanthomonasin A
1507 K
] Xanthomonasin B
10(r; /
Of““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min
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H26- - -001
26 28
NMR
JIH-gNMR  ( 'H-NMR )
26 28
, myricitrin
: PHP, HMD ,methanol- d,
glucosamine ,DSS-ds D20
eugenol : acetone-ds
14-BTMSB-d; DMSO-ds ,1,4-BTMSB-d4
eugenol 2 H
, carthamin safflor yellow
: 2 ,eugenol Fig.3 gHNMR
gHNMR Sl ,
NMR

) carthamin(Fig.

4) sofflor yellow  (Fig. 5) H-gNMR
H-gNMR
HPLC
, H-NMR '

B.
1 myricitrin

myricitrin Fig. 1 ,glucosamine Fig.

, (Myrica rubra
Siebold et Zuccarini) :



methanol-ds
myricitrin

1-1 gHNMR
hexamethyldisilane (HMD)

myricitrin

myricitrin

gHNMR

, 'H-NMR

0 ppm

hexamethyldisilane (HMD, Fig. 6)

methanol-d,
gHNMR
0.50 ml

phthalate (PHP, Fig. 6) 12.00 mg

ds 2.00 ml ,
NMR ,gHNMR
ppm

O ppm HMD
(Fig 7A), 1
HMD

Chvp = 4x !

PHP

1CHMD. CPHP

PHP
HMD
PHP

1-2 gHNMR

over night

HMD
.HMD 5.00 mg

20.0 ml
(0.200 mg/ml)

potassium hydrogen

methanol-

0.60 ml
.1.57

7.72 ppm PHP

gHNMR
NMR

R x Cop (D)

HMD

(mol/ml), Tumo, laLk
6

1.00 mi
, 0.60 ml
gHNMR

1-3 gHNMR
H-NMR
6 0.95~6.94 ppm
7B
Table 1
gHNMR

,myricitrin

HMD

,myricitrin
HMD
myricitrin

6 0.04 ppm
, 2

; Lave .
Covn = ]m % Coun (2

FINIDD
,Chmp, Cumyr
myricitrin

IHmb, IMYR

myricitrin

gHNMR
NMR

Fig.
gQHNMR

,HMD

HMD
(mol/ml),

HMD 6

1

2 glucosamine

glucosamine

'H-NMR

glucosamine

glucosamine
H-NMR

glucosamine

,glucosamine

(Fig.2)



.Methanol-ds,pyridine-ds,DM SO-ds ,DM SO-ds

DO ,D-0
H-NMR
,D20 1 2
.(Fig.8)

0 ppm
3-(Trimethylsilyl)-1-propanesulfonic acid-ds
sodium salt (DSS-dg, Fig. 6)

D20 DSSds DO
1-1 'H-gNMR
DSS-de
over night :
15 mg 1.50 mi
D20 ,DSS-ds 8mg
150m DO :
0.40 mL ,
0.60m NMR

H-gNMR

DSS-ds Trace
Sure® ,D20 Isotec Inc. 99.9
atom %D ,NMR HG

¢5 mm
AUW120D
2-2 H-gNMR

H-gNMR  Tablel
8
(Fig. 8) ,Jlucosamine 2 H

52.89 ppm [Fig. 8 B ]
53.18 ppm|[Fig.8 C DSS-ds

glucosamine

I
Cora = IGLA x Cpgs (3)

DSS

,Cbss, CoLa DSS-ds
glucosamine (mol/ml), lpss, loLa
DSS-ds glucosamine
1
3
3 eugenol
(Syzygium aromaticum MERRILL et
PERRY)
eugenol
, eugenol H-NMR
,acetone-de
(Fig.9 :
0
ppm ,acetone
1,4-(bistrimethylsilyl)benzene-d,
(1,4-BTMSB-ds, Fig. 6)
1,4-BTMSB-d,
, acetone
DM SO-ds
3-1 H-gNMR
1,4-BTMSB-d, over night
5 mg 2.00 ml
DM SO-ds



,eugenol eugenol (mol/ml), g, leu
. , 1,4-BTMSB-d, eugenol
eugenol 20 mg/mL  acetone-ds 1

0.50,1.25,5.00 mg/mL acetone-ds 3-3) HPLC
.Eugenol , eugenol
, eugenol H-gNMR ,
: HPLC
050 m , 1,4-BTM SB-d, HPLC
0.10 mL NMR : eugenol . HPLC
H-gNMR : 3 JASCO PU-2089 ,YMC-Pack ODS-AL s-5

250 mmx 4.6 mmi.d.
Shimadzu CTO-20AC 3707 ,H-O: MeCN:

: : MeOH =50:40: 10 1.0 mL/min
10 mg ,JASCO MD-2010 280 nm
acetone-ds (1.00 mL) ,10
3 : H-gNMR eugenol
0.50 m , .
1,4-BTMSB-d, 0.10mL NMR ,HPLC :
, H-gNMR . 10puL
5 .
1,4-BTMSB-d, 4 carthamin
Trace Sure® ,acetone-ds DMSO-ds
Isotec Inc.  99.9 atom %D ,
.NMR HG ¢5 mm . ,
AUW120D CarthamustinctoriusLinne
3-2) 'H-gNMR :
IH-NMR .eugenol 6 H carthamin
36.33 ppm (Fig. 9 NMR ,
A ) , ,carthamin
eugenol 6 H sp? :
. Fig. 10
Table 1 . . Fig. 11
8 . carthamin : ,
.eugenol 6 H 0.00 ppm carthamin
1,4-BTMSB-d, \
, 4 eugenol : HPLC !H-NMR
IEU
Cry = I Gy (@) 4-1 Carthamin
,Cs, Cru 1,4-BTMSB-d, Chem, Pharm. Bull.,



61(12),1264-1268(2013) ,

carthamin .
MeOH ,
OoDS
MeOH- 60:40
,TLC 1 spot carthamin
4-2 Carthamin HPLC
carthamin
,carthamin
9
HPLC ,carthamin
HPLC .
HPLC JASCO PU-2089
,YMC-Pack ODS-AL s5 250 mm x 4.6 mm i.d.
Shimadzu
CTO-20AC 37 ,0.5% -MeOH
0.5% 1.0ml/min
(0 min: 50:50-20 min 80:20) JASCO
MD-2010 520 nm
5 safflor yellow

CarthamustinctoriusLinne

,NMR
,safflor yellow
Fig. 12
safflor yellow
safflor yellow

(Indian Patent, IN 183773

A1 20000408, (2000))

safflor yellow

5-1 Sdfflor yellow

359 MeOH 2
300mL 2
MeOH :
safflor yellow
,TLC
,ODS
C.
1) myricitrin
Table 2 Fig. 7B
a-h
YM 85 YM 87%
2) glucosamine
DSS-ds
0 ppm :
2 H
.(Fig. 8) 5
glucosamine , Table
3
,glucosamine
(CeH13NOs, MW: 179)
(CsH13NOs
HCI, MW: 215.5)
glucosamine

80 .
95
(Table 3)



6.33 ppm

eugenol
acetone-ds
eugenol 6 H )

DM SO-ds

eugenol 6 H

. Fig.10 :

0.5 ~20mg/mL

eugenol

,eugenol

eugenol 30

(Table 4)
,HPLC
280 nm

eugenol

2494 ,26.20

4
Carthamin

spot
NMR

,HPLC

MeOH-

92

eugenol

. Fig.13 H-gNMR
eugenol
HPLC

Fig. 14

26.56 ,28.81 ,

HPLC
eugenol
(Table5)

carthamin

TLC 1

carthamin

Fig. 15
carthamin

,carthamin
Fig. 16

safflor yellow

safflor yellow

D.
1) myricitrin
myricitrin : Fig.
7 bc
2) glucosamine
p 54.82 ppm
DO
62.89 ppm  33.18 ppm,Fig. 8
B, C
glucosamine
80
95
, 95~99
glucosamine
.Glucosamine
HPLC UV
,HPLC
glucosamine H-gNMR



NMR

) . 4 carthamin
3 eugenol
eugenol
HPLC
, ,carthamin
.(Fig. 10) ,
: H-gNMR
HPLC
, .Carthamin H-gNMR
H-gNMR
: DMSO
1,4-BTMSB-d, DMSO
, 25 5 safflor yellow
mg/mL
JH-gNMR acetone ,
-DMSO=5:1
eugenol 6 H Safflor yellow Fig.3
,1,4-BTMSB-ds  DMSO-ds ,
,eugenol
, H-gNMR :
1 ,methanol-ds
: PHP ,
HPLC JH-gNMR HMD ,myricitrin
eugenol
. , myricitrin
eugenol H-gNMR 2 D0,
HPLC ,HPLC DSS-ds
, ,glucosamine
(Table 5),'H-gNMR 52.89 ppm  83.18 ppm
, glucosamine
IH-gNMR .
, HPLC 3 eugenol
: DSS-ds



DM SO-ds acetone-ds
NMR .eugenol 6 H
o 6.33 ppm
eugenol
: ,HPLC
H-gNMR ,
4 )
carthamin HPLC
IH-gNMR
—->HPLC
5 , safflor
yellow ,
H-NMR ,
, JIH-gNMR
F
1

1) Tanaka, Rie; Nitta, Akane; Nagatsu, Akito
Application of aquantitative *H-NMR method for
the determination of amigdalin in Persica semen,
Armeniaca semen and Mume fructus
Journal of Natural Medicines (2014),
225-230.

63(1),

2) Tanaka, Rie; Hasebe, Y uko; Nagatsu, Akito
Application of aquantitative *H-NMR method for
the determination of gentiopicrosidein Gentianae
radix and Gentianae scabrae radix

Journal of Natural Medicines (2014), 68(3),
630-635.

3 Tanaka, Rie; Shibata, Hikari; Sugimoto, Naoki;
Akiyama, Hiroshi; Nagatsu, Akito

Application of aquantitative *H-NMR method for
the determination of paeonol in Moutan cortex,
Hachimijiogan and Keishibukuryogan

Journal of Natural Medicines (2016), 70(4),
797-802.

4  Tanaka, Rie; Inagaki, Risa; Sugimoto, Naoki;
Akiyama, Hiroshi; Nagatsu, Akito

Application of aquantitative tH-NMR (*H-gNMR)
method for the determination of geniposidic acid and
acteoside in Plantaginis semen, Journal of Natural
Medicines (2017), 71(1), 315-320.

2.
1 ] 1 1
gHNMR anacardic
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, , NMR
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Fig. 1 myricitrin
ab,cdh Fig. IH-NMR

A HO
HO ©
HO OH
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Fig. 2 glucosamine
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Table1 gHNMR

ECA500
-5~ 15ppm
32000
90°
60
8

25
methanol-ds(myricitrin)
D0 (glucosamine)
Acetone-ds (eugenol)
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Table 2 gHNMR

myricitrin + SE, n=3
3 YM7 YM4
a 6.9 86.61+£0.57 82.09+5.18
b 6.35 88.05+3.27 84.05+4.38
c 6.19 86.83+2.45 85.96+2.90
d 531 88.92+3.34 86.38+4.50
e 421 88.97+1.49 85.99+4.10
f 3.77 88.29+1.24 84.60+4.02
3.50 83.09+3.39 81.05+3.65
0.95 87.28+1.11 82.24+3.39
Table3 'H-gNMR glucosamne
a) b)
+SEM n=3)
A 81.38 +2.21
B 82.26 +1.46
C 81.82 +1.28
79.21 +1.71 95.36
81.00 +1.47 97.52
3 CeH13NOs : MW 179
b CeH13NOs HCI : MW 215.5
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Table4 H-gNMR eugenol
samples ()
+ SEM n=5
eugenol
A 9247 + 131 99.8%
B 30.26 + 1.19
C 3047 + 155 38%
Table5 H-gNMR HPLC eugenol
samples ()
H-gNMR HPLC?
D 26.56 24.94
E 28.81 26.20
a1H-gNMR eugenol
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