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0.5% 100

HPLC

Saffron Color

Crocus sativus Line

Unsaponified Matter

indicum Linné
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HPLC
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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.
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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
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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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