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D101 5 2 mL 1 gL
5 o
60% 2.2
50 mL 10 mL Waters2695 2996
0.45 pm o ( DAD Waters ) Ag—
10.00 g ilent Cq (250 mm x 4.6 mm 5 pum
500 mL 200 mL HCI Agilent ) 28 C;
pH 4.8 Viscozyme L 1.001 g 50 0.2% (A) -
C 90 min 2 min ( B) (0~20 min: 18% ( ) B; 20 ~50
20 mL D101 min: 18 ~50% ( ¢) B; 50 ~90 min: 50 ~ 80% ( ¢)
5 B); 0.8 mLe*min""; 10 ul;
5 60% 254 nmo :
50 mL LCQTM ( Thermo—+Finnigan
10 mL  0.45 pm ) :m/z 50 ~ 1000
o 5.0 kV (N,) 60 units;
: ( N,) 10 units
( emodin) . ( chrysophanol) . 100 C 20 V.
( rhein) . ( polygonimitin B)
- o 3
( gallic acid) . ( neomangiferin)
( mangiferin) 2 mg 1.
Compound R' R’
Rutin O-Rutionse OH
Isoquercetin O-Gluconse OH
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Triflin O-Galactose H
Quercetin OH OH
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Biapigenin Quercetin H
Amentoflavone H Quercetin
' R! R? R’ R*
ElTlOdlI'I OH OH OH OH
Chrysophanol OH OH OH CH,
Rhein OH OH OH COOH
6-0OH-emodin OH OH OH OH
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R' 0 R R' R’ R’ R’
7.8 2R4 Polygonimitin B CH, CH, Glucose H
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Fig.1 Major compounds in Giant knotweed R
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Fig.2 HPLC chromatogram of the extract by reflux A =254 nm(a) ; HPLC chromatogram of the extract by complex
enzyme(b) from G. knotweed
2 HPLC/
DAD ( trifolin) ( astragalin) o
o 14 15 64.09 66.02 min
o M-H ~m/z301 285
1 o
1 228265360 nm ( quercetin) ( kaempferol)
M-H m/z 609 .
MS* M-H ~ m/z 301.5 .
(D 16 17
74.05  76.34 min
M-H = m/z 537 m/z
1 (rutin) - 269 538 270
5 6 25. 68 min 16 L 433( M-
2754 min MAT = m/z 0 HoH ") 385( M-C,H,0,-H ) 417 151
463 m/z 301 )
162 ( M-CuH,0,H 7)
( hyperoside) IS1(77AHT)
( isoquercetin) 7 8 12 -13 13418~
33.25  35.87 min ( 1318 -biapigenin) ( apiginin)
M-H ~ m/z 447 2.3.4
448 m/z 285 15.73.19.02.21.75 51.56 min
162 220 ~240 nm 270 ~
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Table 1 The HPLC-ESI-MS data in the negative ion mode of the extract by complex enzyme from G. knotweed

Peak No. tp /min Aoy /MM m/z ESI-MS" Compound
1 11.81 228 265 360 609 301 M-C(H,,0,C;H,,0,-H - Rutin
2 15.73 230 272 283 255 M-CO-H ~ 227 MC,0,H -~ Rhein
3 19.02 240 281 285 257 M-CO-H ~ 259 M-C,0,H -~ 6-OH-emodin
4 21.75 223 274 269 241 M-CO-H ~ 213 MC,0,H -~ Emodin
301 MC,H,O0H ~ 179 '*AH -
5 25.68 228 254 356 463 Hyperoside

255 M-H,0-COH -

301 MC,H,OH - 179 '*AH -
6 27.54 228 254 346 463 o Isoquercetin
255 M-H,0-CO-H

284 M-C,H,,0,-H ~ 151 '"*AH -

7 33.25 235 265 350 447 . - Trifolin
179 " “A-H
284 M-C,H,,0,-H - 151 '"*AH - .
8 35.87 235 265 350 447 s B Astragalin
179 " "A-H
9 39.79 224 259 417 255 M-C,H,O0,H - Polygonimitin B
421 M-C,H, O, ~ 259 M-C,H, O,- o
10 48. 25 245 251 335 583 _ Neomangiferin
CeH,,05H
11 49.16 240 257 319 421 259 M-C,H,, 0,4 - Mangiferin
12 51.56 227 274 255 227 M-CO-H ~ 199 M-C,0,H ~ Chrysophanol
13 55.17 254 360 431 269 M-C(H,,0,H ~ Emodin-8-glucoside
271 M-CH,0 ~ 255 M41L,0-CO-H - ,
14 64. 09 254 368 301 La. L) - Quercetin
151 A 179 "“A-H
255( M-H,0-CO-H ~) 151('*A7)
15 66. 02 254 365 285 s _ Kaempferol
1790 A )
443 385 M-C,H,0,-H ~ 417 151 M- S
16 74. 05 268 333 537 ) ) 13418 -biapigenin
CyH, 06 H
17 76. 34 264 349 269 151('"*A-H") Apigenin
280 nm 220 ~ ( polygonimitin)
240 nm 4 8- ( emodin-8—glucoside) .
4 10 M-H " m/z
M-H =~ m/z:283.285. 269 255 583 584
4 284.286. m/z 421 259 1 2
270 256 4 162 o 11
28 56 M-H =~ m/z 421
1 2 422 m/z 259 3
4 ( thein) .6-OH- 162
( 6-OH-emodin) | ( emodin)
( chrysophanol) o o
9 13 10: 'H-NMR (400 MHz DMSO)
39.79 min  55.17 min 224,259 nm 6:6.37(1H s H4) .6.93(1H s H-5) .7.69
254,360 nm 2 (IH s H-8) .4.57(1H d 2-Glu H-1" J =
2 9.2 Hz) 4.87(1H d 7-Glu H4~ J=7.6 Hz) ;
M-H ~m/z417 431 2 "CNMR(400 MHz DMSO) §: 162.5( C-1) .
418 432 2 108.3(C=2) .164.5(C-3) .94.0( C4) .103.3
162 (C5) \156.9( C-6) .144.4( CHT) .112.4( C8) .

1 2 179.8(C9) .154.7( C4a) .151.5( C4b) .108.8
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Fig.3 ESI-MS/MS( -)spectral of neomangiferin(a) and mangiferin(b)
(C-8a) .102.0( C-8b) ; 2-Glu: 73.8( C-1") .71.3 Table 2 The common compounds HPLC peak area of
(C27) .79.7(C3") .71.0( C4") .82.2( C-5) . G. knotweed by different extract method
61.4( C-67); 7-Glu: 103.4( C-1") .73.5( C=2") . A( x10°)
76.1( C37) 69.6( C4") [77.3( C5") 60.7(C-6) - Increased range
11: "HNMR (400 MHz DMSO0) &: Peak No. gy COMPIX - of HPLC

extraltion enzyme peak area/%

6.34(1H s H4) .6.84(1H s H5) .7.35(1H s extraction

H=8) .4.56(1H d H-1" J=9.6 Hz); "CNMR 1 1028 1.535 49.31
(400 MHz DMSO) 8 162.5( C-) .108.3( C=2) . 2 2551 3.509 37.55
3 1.129 2. 646 134. 40
164.5(C3) 93.8( C4) .103.3( C-5) .154.7( C- 1 0835 1830 121,80
6) .144.4( C7) .108.8( C-8) .179.8( C-9) .156.9 5 1161 1.365 17.57
(C-4a) .151.5( C-4b) .112.4( C-8a) .102.0( C- 6 2041 2,152 3. 43
7 2. 645 3.165 19. 66
8b) ; 2-Glu: 82.3( C4") \73.8( €C=2) 71.3(C3") . g Lol 2750 12670
70.9(C4) \79.7(C-57) 62.2(C6) - 9 1.206 3.189 164. 40
14 -15 10 10 - 0. 147 -
( neomangiferin) 11 11 - 0.218 -
(mangiferin) . 2 12 0.136  0.275 102. 20
13 0.345 0.758 119.70
° 14 0.896  0.782 ~12.72
3.2 HPLCESI- 15 2.415 3.130 29.61
MS 16 0.042  0.083 97. 60
HPLC— 17 0.274  0.451 64. 60
DAD 6— )
OH-
8- 6-OH- . . . .
. 8-
2, )
4 o
1
. I
17 . ~6-OH- 2008 37(2) : 60 —65.
N N N N N 2 . ]
. . . 8- 2003 38(1):12 - 14.
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Simultaneous analysis of 17 compounds from the ex—
tract of Giant knotweed R. by HPLC-ESI-MS

YU Peng' ZHANG Hong’
( 1. Pharmaceutical College Changchun University of Chinese Medicine Changchun 130117 China;
2. Northeast Pharmaceutical Group Co. LTD. Shenyang 110026 China)

sAbstract: Objective To apply HPLCESI-MS combining with NMR and UV technique for the analysis of
the major constituents of the extract of Giant knotweed R. Methods The separation was performed on the
Agilent Cg( 250 mm x4.6 mm 5 pum) column. The mobile phase was composed of 0. 2% ( w) acetic acid in
aqueous solution( A) and acetonitrile( B) and the flow rate was 0.8 mL<*min~'. The wavelength of the UV
detector was set at 254 nm. The MS spectrometer was Thermo LCQ Fleet mass spectrometer. Results Seven—
teen compounds including of rutin chrysophanol 6-OH-emodin emodin hyperoside isoquercetin trifolin
austragalin polygonimitin B chrysophanol emodin-8-O—glucoside neomangiferin mangiferin quercetin
kaempferol 13-I8-biapigenin and apigenin from Giant knotweed R. were detected by HPLC-MS. Conclu-
sions The method of complex enzyme extraction combined with the analysis by HPLC-ESI-MS has been
proved to be effective sensitive and intuitionistic. It can be used to analyze the micro constituent in G. knot—
weed. This method can provide the reference for the analysis and study of other Chinese medicine.

Key words: complex enzyme; Giant knotweed R.; HPLCHSI-MS; mangiferin; neomangiferin



