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Quantitative Determination of Multiple Components in Nardostachys jatamansi DC. Based on “Spider-web”
Model and UHPLC-Q-Exactive-Orbitrap-MS

YUE Daogian'*, LIN Lin'*, TAN Lejun®, SUN Qian®, GAO Wenyan’, ZHANG Dexin** , LIN Yongqiang'”* (1. College
of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 2. Shandong Engineering Laboratory for Standard
Innovation and Quality Evaluation of TCM, Shandong Provincial Institute of Food and Drug Control, Jinan 250101, China; 3. Otolaryngology
Department , The People's Hospital of Xintai City, Taian 271200, China; 4. Shandong Xiehe University, Jinan 250109, China)

ABSTRACT: OBJECTIVE To establish a UHPLC-Q-Exactive-Orbitrap-MS method to determine the contents of six sesquiterpenes in
Nardostachys jatamansi DC. based on the ‘spider web’ model. METHODS The exiraction methods of six sesquiterpenes in Nardostachys
jatamansi DC. were studied and determined by cobweb mode. Waters CORTECS™ C,q chromatographic column (4.6 mm x 150 mm, 2.7
wm) was used. Acetonitrile was used as mobile phase A, and 0.05% formic acid solution containing 5 mmol + ™' ammonium formate was
used as mobile phase B. Gradient elution was conducted at a flow rate of 0.5 mL + min~". The column temperature was maintained at 35 °C.
Detection was carried out in electrospray positive ion mode. RESULTS  The results of spider web showed that the optimum extraction con-
ditions were methanol extraction: solid-liquid = 1: 12. 5, heating reflux for 30 min. Deoxyeugenol A, nardosinonediol, nardosinone A,
axinysone B, nardosinone and nardosinone H had good linear relationship with the peak area integral value in the range of 0.386 4 —
1.4256,0.366 3 -2.424 5, 0.462 1 —1.458 8, 0.639 7 —1.783 2, 3.542 5 -14.657 6 and 0.432 7 —=1.439 3 pg - mL™", respec-
tively, and the correlation coefficients (r) were not less than 0.999 3. The average recoveries of the six components were 98.39% ,
100. 05% , 100.35% , 97.13% , 102. 84% and 97. 15% , respectively. The results were analyzed and evaluated by clustering and partial
least squares (PLS-DA). The results showed that the potential differential markers of Nardostachys jatamansi DC were nardosinone , nardosinone
A and nardosinone H. CONCLUSION  The method established in this study can realize the rapid and accurate quantitative analysis of six
sesquiterpenes in Nardostachys jatamansi DC, which can provide reference for the quality evaluation of Nardostachys jatamansi DC.

KEY WORDS: Nardostachys jatamansi DC. ; multi-component content determination; ‘spider web’ model; multivariate statistical

analysis; high resolution mass spectrometry
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Tab.1 Mass spectrum information of six sesquiterpenoids in Nardostachys jatamansi DC.

Compound Mode Molecular m/z( Precursor ion) m/z( Measured )
Desoxo-narchinol A [M+H]* CpH 60, 193.122 3 193.123 0
Nardosinonediol [M+H]* Cy5H,405 253.179 8 253.180 3
Kanshone A [M+H]* CysHp0, 235.169 3 235.169 7
Axinysone B [M+H]* Cy5H50, 235.169 3 235.169 7
Nardosinone [M+H]* Cy5H5,05 251.164 2 251.164 8
Kanshone H [M+H]* CysHpp0 217.158 7 217.159 4

2.2 BB A&
ARWFTEHE T Wk R B T S B, AN
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Fig.2  Chromatographic chromatograms of six sesquiterpenoids

in Nardostachys jatamansi DC.
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Fig. 3 The results of spider web regression area under each extraction condition in Nardostachys jatamansi DC.
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Tab. 2

The results of spider web regression area under each extraction condition in Nardostachys jatamansi DC.

Extraction conditions P1 ( desoxo-narchinol A) P2 ( nardosinonediol )

P3(kanshone A)

P4 (axinysone B) P6( kanshone H) S

P5 ( nardosinone )

Extraction solvent

Water 1.00 0. 66 0.35 0. 64 0.02 0.07 0.67

20% Methanol 0.88 1. 00 0.59 0.79 0.04 0.37 0.90

50% Methanol 0.50 0. 87 0.76 0. 80 0.43 0.72 0.91

Methanol 0.11 0.18 1.00 1.00 1.00 1.00 1.00
Extraction time

30 min 0.90 0.97 1.00 0. 96 1.00 1. 00 2.02

45 min 1.00 1.00 0. 64 1.00 0. 60 0. 66 1.57

1h 0. 61 0.25 0.32 0. 66 0.38 0.41 0.44
Ratio of solid to liquid

1:12.5 1.00 1. 00 1.00 1.00 1.00 1.00 2.17

1:25 0.23 0.29 0. 50 0.85 0.59 0.52 0. 50

1:35 0.16 0.20 0.37 0.73 0.42 0.38 0.29
Extraction method

Ultrasound 0.41 0.84 0.99 1.00 1. 00 0.99 1.55

Refluxing 1.00 1.00 1.00 0.70 0.69 1.00 1.64
2.3 FEFEEE 2.3.2 ZRPERHR O OREWIC2.3. 17 HURM RS X

2.3.1 PRI 6 o BE S
B o) B WA T ) 78. 89 g - L™y A 7 I —
8.008 wg - mL™" HAATR H 7.395 g - mL ™" 2% H
PATE A 4.769 pg - mL™! ;Axinysone B 8. 488 pg - mL™';
HAAEMI A 8.266 g - mL™ IIRAE

R B EFOMBEIHEXRINEARXRAFELER

HE AV, 0 Wl ERE 0.1,0.2.0.5.1.2.5 pL, #%
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[ U7 AR S5 R LR 3, 45 8 o3 A A L 2R S R P 2
B RAFIMER R

Tab.3 Linear relationship results of six sesquiterpenoids in Nardostachys jatamansi DC.

Compound Linearity Linear Range/ g + mL ~! r Detection limit/ng - mL.~!  Limit of quantitation/ng - mL ~!
Desoxo-narchinol A y=2973.9x +4 991.2 0.386 4 —1.425 0.999 3 0.096 6 0.029 2
Nardosinonediol y =578.63x +263. 87 0.366 3 -2.424 0.999 8 0.081 4 0.024 3
Kanshone A y=2472.6x+1931. 1 0.462 1 —1.458 0.999 9 0.092 4 0.027 5
Axinysone B y =6 546. 6x +3 646.7 0.639 7 -1.783 0.999 6 0.164 0 0.049 2
Nardosinone y=759.8x +2 882.5 3.542 -14.65 0.999 5 0.738 2 0.221 6
Kanshone H y =8 448. 5x +992. 41 0.432 7 -1.439 0.999 9 0.103 3 0.030 7

2.3.3  KEEEEALE BORA X MW, F2. 17
SOGE-FE AR LR 6 IR, BIR 1 L, il st
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Tab.4 Results of recovery test of six components in Nardostachys jatamansi DC. samples

Component m( Sample ) m( Original ) m( Added) m( Measured ) Recovery Mean recovery RSD

/g /mg /mg /mg /% /% /%

Desoxo-narchinol A 1. 045 0.623 2 0.624 2 1. 269 103. 51 101. 42 3.12
1.032 0.6158 0.624 2 1.237 99.55
1.043 0.6223 0.624 2 1.254 101.23
1. 050 0.626 3 0.624 2 1.281 104. 89
1. 046 0.623 7 0.624 2 1.271 103. 81
1.021 0.609 1 0.624 2 1.205 95.55

Nardosinonediol 1.016 1.017 1.012 2.058 102.78 99.48 2.16
1.012 1.013 1.012 2.015 99. 02
1.013 1.014 1.012 2.018 99. 16
1.012 1.013 1.012 2.008 98.25
1.015 1.017 1.012 2.044 101. 50
1. 005 1. 006 1.012 1. 980 96. 18

Kanshone A 1.016 1. 050 1. 054 2.095 99. 12 95.58 3.69
1.017 1.051 1. 054 2.107 100. 18
1. 005 1.038 1.054 2.030 94.07
1.026 1. 060 1.054 2.169 105. 17
1. 006 1. 040 1.054 2.043 95.08
1. 009 1.043 1. 054 2.075 97. 88

Axinysone B 1.012 1.074 1.075 2.135 98. 69 97.10 0.98
1.012 1.073 1.075 2.122 97.51
1.010 1.072 1.075 2.117 97.21
1. 009 1.071 1.075 2.097 95. 50
1.011 1.073 1.075 2.115 96. 89
1.011 1.073 1.075 2.113 96. 82

Nardosinone 1.070 10. 56 10. 55 21.42 102.93 102. 34 1.35
1.082 10. 67 10. 55 21.61 103. 70
1. 065 10. 50 10. 55 21.17 101. 13
1. 086 10.71 10. 55 21. 69 104. 03
1.032 10. 18 10. 55 20.95 102. 12
1. 065 10. 51 10. 55 21.07 100. 12

Kanshone H 1.075 0.994 4 0.971 6 1.942 97.55 97.75 0.94
1.043 0.964 3 0.971 6 1. 905 96. 85
1. 062 0.9822 0.971 6 1. 947 99.35
1. 054 0.974 5 0.971 6 1.916 96.92
1. 039 0.961 2 0.971 6 1. 906 97.25
1.032 0.954 6 0.971 6 1.912 98.58

2.5 (WEFEHEFMM

2.5.1  RZESrHr LAAFAGRU)I (ST ~ S14) A
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Rl i R T 2SR, Tk

-+ 2080 -

Chin Pharm J, 2024 November, Vol. 59 No. 21

— TS AL IR 25 S 1 SR 3 B i 1 A2
B difn A2 Simea 14, 1 54, g7 W BRI
e/ N T k- ) o BT AL RS, AR 2 A =
BT X FERESS SR RPX O 0. 767 BRI 2 PE S50
R*Y Jy 0. 644 MERITHMNAE S B350 Q° R 0. 502, 3K
F0.5(R*Y FIl Q*#HE3T 1 1560 B & 7 Y B AR o
PERTR I M M), B RPY QP H EW/NT
0.3, W fir g PLS-DA 5 1 fige o 558 T J30 00 48 1) ¢
U WE AR Y HH AR BEHLHESY 200 YR e
B, A E AR E, WA S, REGHKZEY

TP 2575 2024 47 11 45 59 5 21 1)




RS HNABETORMELERRILENELE, mg- g

Tab.5 Determination results of six sesquiterpenoids in Nardostachys jatamansi DC. samples. mg - g~

1

No. Desoxo-narchinol A Nardosinonediol Kanshone A Axinysone B Nardosinone Kanshone H
S1 0.4537 0.9319 0.937 2 0.939 2 14.25 0.976 6
S2 1.336 2.301 0.834 2 0.757 6 8.593 0.760 1
S3 0.628 6 0.893 5 1.033 1.201 14.61 0.986 6
sS4 0.590 2 0.879 7 0.862 5 0.969 1 6.958 0.759 1
S5 0.859 9 1. 260 0.805 6 1. 660 10.97 0.758 2
S6 0.596 2 1. 001 1.033 1.061 9. 862 0.924 4
S7 0.601 8 0.897 2 0.941 4 1. 061 9.612 0.934 6
S8 0.8659 1.265 0.808 3 1.235 10. 78 0.756 7
S9 0.608 9 1.079 1.367 0.682 4 12.19 1.295
S10 0.628 6 0.919 8 1. 000 0.9713 11.34 1. 029
S11 0.603 5 0.926 1 1.350 0.896 7 14.21 1.378
S12 0.572 9 0.978 3 1.429 1.513 13.19 1.223
S13 0.850 3 1.011 1.139 1.215 11.24 1.027
S14 0.565 6 0.915 8 1. 183 1. 001 10. 86 1. 141
S15 0.877 3 0.827 2 0.6755 0.982 3 6. 065 0.613 3
S16 0.717 6 0.905 3 0.7323 0.923 3 7.517 0.623 5
S17 0.488 9 1. 006 0.768 5 1. 042 6.174 0.715 4
S18 0.443 1 0.3857 0.485 1 0.726 3 3.595 0.458 5
M Group 1 Intercepts: £°=(0.0,0.159), 0*=(0.0,-0.246) QR
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Fig. 4  Cluster analysis plot of Nardostachys jatamansi DC.

samples from two different origin places
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Fig.5 PLS-DA Permutation test plot of Nardostachys jatamansi
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