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Simultaneous determination of 11 components in raw and processsed products of
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Abstract: Objective To establish an ultra-high performance liquid chromatography coupled with hybrid quadrupole-orbitrap mass
spectrometry (UPLC-ESI-HRMS) determination method for simultaneous determination of 11 components from raw, wine-broiled,
carbon-fried and steamed Rheum pumilum roots. Methods The chromatographic separation was performed on a Kinetex™ Cis
column (150 mm x 4.6 mm, 2.6 um) with a gradient elution of acetonitrile and 0.1% formic acid in water at flow rate 0.3 mL/min, the
injection volume was 1 pL and column temperature was 32 “C. The mass spectrometry was detected using ESI ion source and negative
ion mode. Results Eleven components gallic acid, epicatechin, polydatin, rhaponticin, luteolin, emodin-8-O-B-D-glucoside,
aloe-emodin, rhein, emodin, chrysophanol and physcion showed a good linear relationship within a certain concentration range. The
precision, repeatability and stability of the method were good for the determination of 11 components. The average recoveries varied
between 91.31% and 107.08% and the RSD were between 1.73% and 3.58%. The content of gallic acid, polydatin,
emodin-8-O-B-D-glucoside and emodin changed in processsed products of R. pumilum roots. The content of gallic acid and emodin
increased significantly in the wine-broiled and carbon-fried process. The content of emodin-8-O-B-D-glucoside in the carbon-fried

process was significantly reduced, and the content of polydatin was significantly reduced in all processed products. Conclusion This
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determination method is simple, stable, accurate and reliable. It can be applied for rapid quantitative determination of 11 components in

raw and processsed products of R. pumilum, which laid the foundation for further research on R. pumilum roots.

Key words: Rheum pumilum Maxim.; processed product; wine-broiled; carbon-fried; steamed; UPLC-ESI-HRMS; gallic acid;

epicatechin; polydatin; rhaponticin; luteolin; emodin-8-O-B-D-glucoside; aloe-emodin; rhein; emodin; chrysophanol; physcion
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Table 1 Sample number of raw and processed R. pumilum

roots
A 5% i IR ZRA
S1 J1 T1 Z1
S2 2 T2 Z2
S3 I3 T3 Z3
S4 J4 T4 Z4
S5 J5 T5 Z5

22 BNt

R N Kinetex™ Cig A (150 mm X 4.6 mm,
2.6 um); ENHN ZHE-0.1% F ER/K VBT, 1A G
B 28 0~7 min, 5%~15%ZE: 7~9 min,
15%~20%Z.fi; 9~17 min, 20%~30%ZJiE; 17~
19 min, 30%~35%ZJ&; 19~22 min, 35%~45%
M 22~25min, 45%~49%Z.JE; 25~27 min,
49%~55%Z.fi ; 27~30 min, 55%~68%Zfi; 30~
40 min, 68%ZfiE; AAEN 0.3 mL/min; iR
32 °C, #FFE 1 L.
23 &M

BTUE N ESLIE, B Frillgi, =k
U E 10 mL/min; BV 350 C; &6
EIETE 320 °C; #5K /1 206.84 kPa; BT % HJE 2.00
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70 000, dd-MS? 73 #E% 17 500, G m/z 100~
1 500, MS/MS #=I,  Fir A il 42 52 9B 6 e & 30
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(TIC) & 11 FhAFI e o H RS (i LI 1.
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FRL A & R 2 B S X R L i 8 TS T A
—®2ht, EREZRZE, /TR E TR 527
ng/mL. % JLZEEK 6.68 ng/mL. JERLEF 9.14 pg/mL.
TR 9.14 pg/mL. KBHE 527 pg/mL. K%
2-8-0- B-D-Hi & HTF 9.56 pg/mL. 25 KK &K 2.36
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Fig. 1 TIC of mixed standard solution (A), sample (B), and
extracted ion chromatograms of mixed standards of eleven

bioactive compounds (C) at negative ion mode
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Table 2 Calibration curves, LOD and LOQ data of investigated compounds by UPLC-ESI-HRMS

Xof it EPEpiy s r LR MEVEE/(ngmL™")  LOD/(ngmL™!) LOQ/(ng:mL™")
BETR Y=49 773 500 X+241 389 0.9995  41.19~2640.00 0.086 0.276
KILER Y=99 285.6 X—24 511.2 0.999 2 3.26~52.20 0.063 0.201
JRALTT Y=29 642 400 X+1 346 480 0.9996  571.00~9 140.00 0.055 0.184
T REH Y=21 341512 X+113 274 0.9994  142.76~1 142.05 0.103 0.325
NS Y=193 426 X—36 482.4 0.999 2 1.29~~20.60 0.103 0.331
KIEE-8-O-FE LT Y=19 435400 X+1 216 431 0.999 7 74.93~2 397.73 0.084 0.275
PR Y=39 486.6 X—12 207.5 0.999 2 0.58~18.47 0.132 0.403
PN Y=83210.5X—42 131.4 0.999 1 0.62~19.71 0.024 0.106
REHR Y=2445 816206 X+2431976 0.9998  157.67~2 520 0.055 0.180
N 1L Y=152 416 X—46 405.3 0.999 4 1.12~17.93 0.113 0.401
K H K Y=143 285 X—51432.9 0.999 3 0.93~29.65 0.122 0.384
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Fig.2 UPLC-MS spectra of raw, wine-broiled, steamed and carbon-fried R. pumilum roots
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Table 3 Content of 11 compounds in raw and processed R. pumilum roots samples

i £ (ngg™)

Feah WBETIR RILER JRME HREHE KREH KEEK8-0-p- MERER KR KR KHEB KRR

D-HEHETY
S1 80.633 25945 5378.895 691.352  13.182 1 164.008 1.254 0.611 1336.016 1.205 7.169
71 282.082 21.454 4851.634 689.761 3.571 1218.456 1.262 0.606 1626.596 1.273 7.803
T1 1251963 13.448 2459.007 711.830 9.880 131.687 1.261 0.608 1703.110 1.196 6.802
71 164.196 13.523 4410.337 708.185 2.842 1181.862 1.257 0.610 1012.801 1.199 7.454
S2 90.298 20.369 5687.953 653.114 14.765 1 305.624 1.260 0.602 1202.427 1.203 6.923
\p) 303.134 18.419 5057.784 632.945 4.006 1330.415 1.301 0.635 1482.716 1.667 9.283
T2 1307.098 11.207 2645.092 664.184 10.674 258.071 1.413 0.611 1542716 2.041 7.166
72 176.414 10.802 4605.374 651.777 3.157 1257.318 1.426 0.594 923.218 1.953 7.102
S3 78.778 28.329 5123.010 661.604 12.679 1206.716 1.422 0.612 1283.471 1.937 7.229
3 280.337 25.021 4576.672 621.292 3.005 1231.298 1.340 0.645 1502.652 2.838 6.474
T3 1204.890 15389 2275.047 601.870 8.887 145.618 1.371 0.590 1683.417 1.279 2.726
73 159.335 16.001 4078.421 610.453 2.167 1197.271 1.316 0.603 1002.214 1.282 3.322
S4 90.840 26.334 5202.761 589.942  13.889 1 193.063 1.332 0.602 1403.193 1.127 3.189
J4 305.369 20.653 4689.312 577.729 4.006 1201.248 1.337 0.601 1743.637 1.293 3.340
T4 1330256 12.046 2302205 541.281 10.215 129.671 1.327 0.598 1786.416 0.871 2.756
74 196.637 11.709 4194.321 528.087 2.776 1 156.335 1.441 0.634 1106.441 1.904 6.861
S5 87.665 18.034 5405.563 632.462 12.907 1128.641 1.380 0.633 1300.618 1.595 6.654
J5 298.742 13.309 4875.416 628.255 2.136 1167.516 1.383 0.647 1596452 1.553 6.737
T5 1300.613 9345 2501.004 607.221 8.996 128.394 1.379 0.631 1645.681 1.518 6.452

75 185.645  8.850 4386.817 560.948 1.887 1106.415 1.256 0.635 1001.524 2.050 7.049
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