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Simultaneous determination of eight components before and after processing of
Gentiana crassicaulis by UPLC-Q-Orbitrap HRMS
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Abstract: Objective To develop and validate a ultra-high performance liquid chromatography-quadrupole/electrostatic field orbitrap
high-resolution mass spectrometry (UPLC-Q-Orbitrap HRMS) method for simultaneously qualitative and quantitative determination
of eight chemical components (gentiopicroside, loganic acid, swertiamarin, sweroside, luteolin, isovitexin, apigenin, and kaempferol)
in raw and processed products of Gentiana crassicaulis. Methods Waters Acquity UPLC BEH Cis (100 mm x 2.1 mm, 1.7 pm)
column was used for gradient elution with methanol-0.1% formic acid in mobile phase. The volume flow was 0.3 mL/min and the
column temperature was 35 ‘C. The mass spectrometer was detected using negative ion detection mode. Results After frying and
wine frying, the content of iridoid in G crassicaulis was significantly increased. Statistically, the differences between gentiopicroside
and loganic acid after frying were significant. The content of flavonoids changed little after frying and wine frying. The total content
changes of the two components were as follows: the content of iridoids: frying > wine frying > raw products; flavonoids content: raw
products > wine frying > frying. Conclusion Based on UPLC-Q-Orbitrap HRMS, the quantitative analysis method of eight
components of raw and processed products of G crassicaulis was established, which provided a basis for optimizing the processing
technology of G crassicaulis and improving the clinical curative effect of G crassicaulis.
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2 FHEEHR
2.1 FAMWHIFE

BB 18223 S0 FE L 20 800 g, BEAE-F 3540
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Table 1 Origins of samples

I RAEH RAERTE] | 5 s RRIEN | w5 JBHIECRIE M
Rl WWTEREESM@A (14F4)  2016-11-11 | FI HRIMEH  2017-03-05 | W1 H RLJEH]  2017-03-08
R2  FHVLE B mtt 2016-11-11 | F2  BIR248#H  2017-03-05 | W2 B R2 M|  2017-03-08
R3 T EREE Mk 2017-01-11 | F3  HIR3JEH]  2017-03-05 | W3 B R348#H  2017-03-08
R4 PR H R M 4EpE B 2017-01-11 | F4 R4 /A%  2017-03-06 | W4 1 R4 4| 2017-03-09
RS LR BRI 2P E 2017-01-11 | F5 @RS MI#H  2017-03-06 | W5 RS 4@#]  2017-03-09
R6  WHVLEEE 4t 2017-01-11 | F6  HIR6JEH] 2017-03-06 | W6 1 R6 48  2017-03-08
R7 WYL R B 2 R4 2017-01-11 | F7 I R7JEH]  2017-03-07 | W7 1 R7 M| 2017-03-09
R8 PR H a2 2017-01-11 | F8  fIRS8JAH| 2017-03-07 | W8 1 RS Ml  2017-03-09
RO  WIVLE B A UEAT 2017-01-11 | F9  mIROJEH 2017-03-07 | W9 1 RO M|  2017-03-09

R-Edh, F-ifkb, W-#
R-raw products, F-frying, W-wine-frying
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Fig. 1 TIC of mixed standard solution (A), sample (B), and
extracted ion chromatograms of mixed standards of eight

bioactive compounds (C) at negative ion mode

2.6 ZMXFRER, RINRSEZMR

Kol “2.47 TR 8 Bl o TR At R
W, Al R SRR — R R R 2R RS
SR SRR, A% “2.27 AL €237 Titail . R
RN E , TR B EE A Xcalibur 3.0
BpE e BN RS TR BE . DL S R B
AFR (XD, VETIBUAIAER (V) 22l bRk 28,
RRNENA T FE AR R (o LIRREJ5 547 e
MEEEEL (SIND KT 3 B VR 6 I PR
(LOD), S/N K+ 10 fit & J5 ik g € & R
(LOQ) 101, ZEBL L3 2, 45 L] 8 Fh oy £EAH N
RGN &R R R, r=0.999 1.
2.7 BEEIRE

O “2.47 TURF-—RA MR ER, 1% “2.27
AL “2.3” TUR A% UGS FIESERE 6 IR, 45
BN, DERTER. WA E . RHEE. BT
. AR, KREER, 7R L EmIEmm



¢ %% Chinese Traditional and Herbal Drugs

50k F128 200194E6 A . 2859 -

*2 SMMOMIEFSIE. BXRH. LMEE. WNR. 2R

Table 2 Liner regressions, correlation coefficients, liner ranges, LODs, and LOQs of eight compounds

2%y EY Ry r e VU Fl/(ng-mL™) LOD/(ng'mL™") LOQ/(ng-mL™)
LEHR Y=1.91X107X+5.49X 10’ 0.999 1 2 506~40 100 0.055 0.183
BWFFHME  Y=2.95X107X+1.45X10° 0.999 7 975~15 600 0.131 0.437
A RS Y=2.08 X107 X+3.57 X 108 0.999 1 11 750~ 188 000 0.093 0.311
B F S Y=4.97X 107 X+2.48 X 10° 0.999 2 87~1390 0.086 0.297
SRR Y=4.96X10*X—1.32X 10* 0.999 4 0.95~15.16 0.192 0.641
REBEZR Y=9.85X10*X—5.83 X 10* 0.999 5 0.83~13.20 0.064 0.213
R Y=1.76X105X—3.64 X 10* 0.999 7 0.86~13.83 0.024 0.080
e Y=1.33X105X—5.86 X 10* 0.999 7 0.82~13.13 0.060 0.201

i) RSD 43 1) 1.80%-2.96%+1.93%-2.30%+2.47%-
2.43%- 3.62%- 2.07%. 45T I VERE L RIT.
2.8 EEMIRAW

i “2.57 WUF 5k & 6 A a5
HBEFEN 2 R THE 8 Fpk 4> RSD {H AR &5 4. 45 1
EORTERTR . B SR RIHTTE . RS
SRR RBEER. AEER. 1LZEH RSD E 537
9 1.34%. 2.03%- 1.49%. 2.78%- 3.31%. 2.69%-
2.21%- 2.46%, RWZFEERERL, FiE
SN 19 406.11. 3 313.79+ 70 883.01+ 406.85
1.93. 0.63. 0.69. 5.48 pg/g.
29 FREMIRAE

i “2.57 TR ikl & 6 i s, o 5l
T 0. 2. 6. 10, 12, 24 h #EFEHT, UM DEREF
BR . M oF St IR B S, AR
RBEE . FrEs . L ZEMmUE AR RSD H 554
1.64%- 1.98%- 2.38%-2.79%- 2.68%- 1.57%- 2.83%-
3.61%, SRR, S ERE 24 h WERE.
2.10 fnFFEIWERIAIE

FREC AR HIFE S AR L 0.15 g, L6140, K
ERE, RN SRR WA . e
. BT AR KBRER, kR W
Ay IR E R, 2 NS & &= i
FE i AR LR 2B B 1 100%CPAT 640D, 4% 8“2.5”7
T v AR A, DRI R R T, TR
B I BICR AT RSD B . 45 R EBoR, DEIFR. 5
FIRGET . IR AR RAHER. KR
TR R W23 1P 35 [R50 A 99.31%
98.76%- 102.4%- 96.58%- 97.39%- 98.47%- 101.6%-
100.5%, RSD 43714 1.82%- 1.78%- 2.91%- 3.31%.
3.76%- 2.59%- 3.88%- 3.72%, BT VERIAERE
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Fig. 2 UPLC-(+) MS spectra (A) and UPLC-(—) MS spectra (B) of raw, frying, and wine-frying G. crasicaulis

*3 HERAERSEFIEM 8 MEBRSTHMESER n=3)

Table 3 Content of eight compounds in raw and processed G. crassicaulis samples (n = 3)

T B (ngg™)

S, g
s ERH R W R WA RHHER O ORREER OFRER LEm
R1 12 244.585 4 2671.649 9 69 591.214 1 217.148 1 1.6819 42127 2.356 0 24.762 8
F1 22 809.039 7 4918.728 4 88 543.559 4 408.976 4 4.733 6 1.256 4 2.034 6 12.830 6
W1 20 799.201 6 3741.0187 70 694.464 5 423.754 8 3.007 8 1.158 8 1.946 0 12.620 4
R2 20 003.157 6 3794.5050 68 528.715 6 257.687 3 2.603 5 0.638 7 0.846 4 12.096 2
F2 22 546.790 9 3928.959 4 87262.170 4 346.936 6 2.924 6 03132 0.713 1 7.9219
w2 13 548.520 5 25434820 54 029.738 6 210.264 9 3.4359 0.884 6 1.0775 15.830 9
R3 20 288.363 3 2 591.794 5 65 437.894 6 320.328 6 0.907 3 1.007 6 0.693 9 2.1812
F3 27449.678 2 4386.579 5 90 191.085 5 648.285 5 23171 0.2233 0.610 6 3.228 2
W3 16 024.160 1 2 541.094 1 60 480.417 9 271.100 2 1.929 2 0.730 5 0.8415 4.564 4
R4 16 710.580 9 2 815.874 6 76 090.141 0 343.043 2 0.544 6 0.943 8 0.592 4 4.1311
F4 24 767.705 3 3 884.466 2 76 586.880 0 540.356 2 1.368 1 0.000 0 0.304 4 1.956 1
W4 17 548.1355 3037.6557 63 815.716 4 394.778 0 1.278 6 0.300 4 0.5112 2.779 4
RS 12 019.029 3 1983.1827 46 087.3723 255.096 6 0.675 5 0.716 2 0.624 2 2.764 4
F5 15 447.630 4 2 688.3552 60 827.766 9 3454133 1.426 6 0.346 0 0.5417 3.2356
W5 15 447.630 4 2 688.3552 60 827.766 9 3454133 1.426 6 0.346 0 0.5417 32356
R6 14 625.452 6 2 683.503 5 65 425.698 2 194.056 1 1.189 1 0.823 1 0.6190 6.538 8
F6 23 516.000 8 43722058 84 306.553 3 589.127 0 5.676 1 0.212 6 0.308 5 2.112 8
W6 16 754.975 4 2939.649 6 65 647.486 0 354.499 8 3.166 6 0.2777 0.224 8 1.3814
R7 16 499.520 0 2676.7677 58 553.9957 407.130 6 0.656 2 0.629 9 0.575 6 1.9213
F7 25498.761 0 4265.7156 83 090.916 2 667.208 3 1.207 6 0.000 0 0.258 8 2.165 8
w7 18 954.323 8 2973.1852 65 166.158 6 443.8713 1.023 6 0.2551 0.3522 1.676 4
RS 27 654.032 5 42742840 89360.322 3 619.432 8 0.884 5 0.212 8 0.1912 1.708 6
F8 18 954.323 8 2973.1852 65 166.158 6 443.8713 1.023 6 0.2551 0.3522 1.676 4
W8 20 568.474 0 3218.170 4 70 336.090 3 378.503 4 0.711 6 0.374 0 0.257 6 1.802 4
R9 16 525.181 6 28451918 66 700.854 7 395.3358 1.6951 0.569 8 0.704 4 4.623 4
F9 28 578.9059 4963.8552 95326.1925 720.944 4 2.900 9 0.000 0 0.2177 1.666 3
W9 18 180.712 4 3070.949 9 65 765.859 4 442.398 8 1.721 2 0.447 0 0.457 1 6.497 7
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