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W7 RN FIRRPE RO (G BREE K AL KR 3 T S B AR -3-O- 1 A T VR 3R -7-O- % & E L Ll 51 -3-0-
ERHELF) M7 S Waters Acquity UPLC BEH Shield RP18 (2.1 mm x 100 mm; 1.7 pm) il %, PLZ ik sh
A, 0.1% T L /KW AR ENAH B, 0.2 mL-min™ fRIFTE BEAT B 2 e, #1iR Oy 30 °C, HEREE N 2 pL, 23 Hr Ik [A] 4
8 min. J5i i DL AL % L B U (electron spray ionization, ESI), IF 47 55 145 2 5] B 460, 40 A% 88 B 20 dse A2 o 1 2%
SEULR I, 7 o A2 W R R RV B A R 1 OC BR RAF, ARG R ALY > 0.998 0, FaE M R A FE AN EE 1 RAT, SF¥m
FEH 20 97.71%~103.33%. £ 5 5 A RDA (redundancy analysis) 7> #7, & B 4 46 5% 17 B0 Aii 42 25 7p,
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T A T 4 2R 25 M o s A I 7 VR 3R 2

KRR &4 R 28, &4045 1, UHPLC-MSIMS; & fill 5g ; 7310 Ml

FE S XS RIL7 ERFRIZED: A N E RS 0513-4870(2023)01-0201-07

Simultaneous determination of seven components and their
distribution in Anoectochilus roxburghii by UHPLC-MS/MS

LU Xin-kai, DIAO Hai-xin, ZHOU Li-si", GUO Shun-xing"

(Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100193, China)

Abstract: Based on ultra high-performance liquid chromatography-tandem mass spectrometry (UHPLC-MS/
MS), a rapid and simultaneous quantitative method for the measurement of seven components (kinsenoside; rutin;
kaempferol-3-O-rutinoside; quercimeritrin; narcissin; isorhamnetin-3-O-glucoside; quercetin) of A. roxburghii was
established. The separation was performed over 8.0 minutes on a Waters Acquity UPLC BEH Shield RP18 (2.1 mm x
100 mm; 1.7 um) with a mobile phase consisting of acetonitrile (A) and 0.1% formic acid water solution (B) with
gradient elution at a flow rate of 0.2 mL-min™; the column temperature was 30 °C and the injection volume was
2 uL. Electrospray spray ionization source (ESI source) was used for mass spectrometry, and positive and negative
ion modes were detected at the same time. The results showed good linearity (R? > 0.998 0), with good precision,
repeatability and stability, and the average recovery was 97.71%-103.33%. Through cluster heat map and redun-
dancy analysis, we found that kinsenoside was mainly distributed in stems, followed by leaves, and the lowest con-
tent in roots. The content of kinsenoside increased significantly in the stems of plants 6 months, but less change
was evident in the roots and leaves. Flavonoids and flavonoid glycosides were mainly distributed in leaves. The
UHPLC-MS/MS method established in this paper can be used for the quality control of A. roxburghii and provides
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a reference for establishing a more comprehensive quality detection method for this medicinal.
Key words: Anoectochilus roxburghii; Anoectochilus; kinsenoside; UHPLC-MS/MS; content determination;

distribution
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Table 1 Original information of A. roxburghii

Sample No. Tissue culture age Variety
Variety 1-C 3 months 1
Variety 1-M 6 months 1
Variety 1-D 9 months 1
Variety 2-C 3 months 2
Variety 2-M 6 months 2
Variety 2-D 9 months 2
Bt &M (3% M Waters Acquity UPLC BEH

Shield RP18 (100 mm x 2.1 mm; 1.7 um, 3 [& Waters 2
Al); P 0.2 mL-min™; A 30 °C, FEFEE 2 pl. BN
ANZNE, B 0.1% HI R /K HHHL, 16 BE e i (0~2 min,
5%~10% A; 2~2.5 min, 10%~45% A; 2.5~5.5 min,
45%~95% A; 5.5~6 min, 95% A; 6~7 min, 95%~
5% A; 7~8 min, 5% A).

B &M &Ry HmE % B ER (ESI); H T
XN £ E MW (multiple reaction monitoring,
MRM), 1EE 110 (ESI™) 5 67 5 1181 (ESI) fill;
Wi 55 R TR A E A, TR (curtain gas, CUR) N
25 psi; 5 FE 4 550 °C, Y4 L A9+5 500/-4 500V,
M %55, (GS1, N,) 4 55 psi, fli 15 (GS2, N,) 455 psi.
FRAL &P E B 25 T4 (quantitative ion; Quanl). & 14
27X} (qualitative ion; Quall). 2% #% i J& (declustering
potential, DP). A\ [ i JE (entrance potential, EP). filf &
At 5 (collision energy, CE). filf 4 == Hi I #i J& (collision
cell exit potential, CXP), 1.3 2.
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Figure 1 Two varieties of A. roxburghii at different cultivation ages. V: Variety. C means tissue culture for 3 months, M for 6 months and
D for 9 months

Table 2 Parameters of MS analysis of 7 components in A. roxburghii. ESI: Electrospray ionization; DP: Declustering potential; EP:
Entrance potential; CE: Collision energy; CXP: Collision cell exit potential; Quanl: Quantitative ion; Quall: Qualitative ion

m/z

Compound lonization mode - - DP/V EP/V CENV CXPIV lon
Parent ion Daughter ion
Kinsenoside ESI® 264.9 103.1 33 10 14 15 Quanl
264.9 167.0 52 10 9 15 Quall
264.9 145.0 12 10 13 15 Quall
Narcissin ESI’ 625.1 316.9 171 10 25 15 Quanl
625.1 479.0 171 10 17 15 Quall
Rutin ESI® 608.7 300.1 -286 -10 -44 -15 Quanl
608.7 151.1 -286 -10 -54 -15 Quall
Quercetin ESI” 300.5 150.8 -129 -10 -28 -15 Quanl
300.5 178.9 -112 -10 24 -15 Quall
Quercimeritrin ESI” 462.9 300.9 —-284 -10 -35 -15 Quanl
462.9 151.1 —-294 -10 -32 -15 Quall
Isorhamnetin-3-O-glucoside ESI” 477.0 313.9 —-297 -10 -37 -15 Quanl
477.0 271.0 -294 -10 -38 -15 Quall
Kaempferol-3-O-rutinoside ESI' 593.1 284.8 -200 -10 42 -15 Quanl
593.1 254.8 -205 -10 -65 -15 Quall

SRR IR AN B R A PREL T PGS R S
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Figure 2  The representative MRM chromatograms of the seven
reference standards (A) and samples of A. roxburghii (B). 1: Kin-
senoside; 2: Rutin; 3: Kaempferol-3-O-rutinoside; 4: Quercimeri-
trin; 5: Narcissin; 6: Isorhamnetin-3-O-glucoside; 7: Quercetin
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Table 3 Limit of detection (LOD), limit of quantitation (LOQ), regressive equations, correlation coefficients and linear ranges of 7 compo-

nents
Compound LOD/ng-mL™*  LOQ/ng-mL™* Regressive equation R? Linear range/ng-mL™
Kinsenoside 70.83 212.50 Y =134.97 X +1104.70 0.999 9 212.50-8 500.00
Narcissin 4.28 8.55 Y =1831.60 X + 8 658.60 0.998 9 8.55-173.75
Quercetin 1.86 7.42 Y =792.78 X - 1698.10 0.999 2 7.42-475.00
Rutin 35.47 70.94 Y =116.43 X - 517.20 0.999 7 70.94-2 837.50
Quercimeritrin 3.16 6.33 Y =498.19 X + 2 480.60 0.998 9 6.32-1 012.50
Isorhamnetin-3-O-glucoside 7.51 15.02 Y =34.12 X + 573.54 0.998 0 30.04-961.25
Kaempferol-3-O-rutinoside 4.65 9.30 Y =1262.70 X + 14 373.00 0.999 8 9.30-1 487.50
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Figure 3  Cluster heat map analysis of 7 components in roots,
stems and leaves of two varieties of A. roxburghii at different culti-
vation ages
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Figure 4 Redundancy analysis of 7 components in roots, stems
and leaves of two varieties of A. roxburghii at different cultivation
ages

Table 4 The contents of 7 components in roots (R), stems (S) and leaves (L) of two varieties of A. roxburghii at different cultivation ages.

- means lower than LOQ

Sample Kinsenoside Narcissin Quercetin Quercimeritrin  Isorhamnetin-3-O-  Kaempferol-3-O- Rutin
No. /mg-g™* Iug-g™* Iug-g* Iug-g* glucoside/pg-g™ rutinoside/pg-g™ Iug-g*
V1-C-R 2878+ 1.1 1.7+1.15 - - - - -
V1-C-S 4759 +2.15 2.25+0.06 - - 10.61 +1.77 1.63+0.1 -
V1-C-L 38.51+1.37 138+2.15 531+0.67 35.61+1.68 113.47 £85 20.06 +0.93 11.19+1.64
V1-M-R 17.27+2.76 12.91+0.44 - - - -
V1-M-S 145.88 + 6.62 436.78 +6.7 - - 28.44 + 4.68 2.83+0.3 -
V1-M-L 39.62 +2.64 145.14 + 3.42 6.72+0.84  40.13+2.92 96.15+1.11 12.48 +0.22 23.12+1.61
V1-D-R 31.53+1.61 21.27 +2.29 - - - -
V1-D-S 60.2 £1.29 196.1£2.72 - - 5.34 £ 2.47 0.91+0.05 -
V1-D-L 56.16 + 1.16 1401.71 + 27.06 - 36.44+1.78 78.94 +13.6 11.82£0.6 22.12+0.97
V2-C-R 23.42+185 7.08 +0.51 - - - -
V2-C-S 74.78 +4.81 122.14 + 9.56 - - 19.64 +1.84 249+0.11 -
V2-C-L 47.89 +3.25 118756 +27.82 11.79+0.27 41.28+2.88 268 +28.47 25.84+1.22 35.16 + 10.95
V2-M-R 44,72 + 6.46 9.75+0.73 - - - - -
V2-M-S 176.42 +12.23 203.05 + 22.27 - - 25.89 £ 5.61 248 £0.12 -
V2-M-L 55.16 + 2.94 958.65 + 3.51 3.53+0.18 54.88 + 3.58 111.6 £ 15.6 16.43+1.01 18.18 + 2.86
V2-D-R 26.42 +0.63 15.85 + 0.62 - - - -
V2-D-S 74.88 +5.27 234.45+0.32 - - 8.02+1.34 1.96 + 0.06 -
\V2-D-L 56.89 + 0.43 1115.58 +8.51 2.13+0.28 66.83+3.2 126.28 + 4.88 15.44 + 0.57 12.84+1.75
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