FA4t H5I T i 4Rk Vol. 44 No.5
202349 H Journal of Chinese Mass Spectrometry Society Sep. 2023

H F UHPLC-Q-Orbitrap/MS
RIETHAEEZYREELZRD

/j['/fj“;‘_ N IO j]SC X' ’J }% % E&‘ mf#ﬂ»—?l‘fﬁoaﬁ“ﬁﬂ"

(REFPEARPL 4, FA KE 130117

T AW 5T R0 R S S80AR €3 - DU AR AT - L 3 0 38 B B3 CUHPLC-Q-Orbitrap/ MS) 2 43 #7471 it £1

B FUEE 2= 84 . SR F SUPELCO C18 434+ (100 mm X 4. 6 mmX 2. 7 pm) 438, 2L 0. 125 H

TR K VW - 5 R n s AR HEAT A6 BE VR IBE . 7E IE L B0 AR Ll R 4 B SIS 4 1 A T RLRE

%%ﬁ%“wn G RE DG SR L B RO AT B R AT A B W R 121 MM A Y R 47
G 34 AN HEEZE (10 AN SRR AT LR 30 AN AR G Y. T AT R G A BT AT A A W T AR o

%ﬂ%s&b&céfﬁfj,ﬁ\ Jo B A 1l B 25 800 o R Al B A AR A

KR AT M A E % (ZSD) 5 Wy i KR UE s S AR £ 35T A% AT - L 3 803 B B (UHPLC-Q-

Orbitrap/MS) ; 4k 2% 18 3

FESHES:0657.63 XA AL A X EHS:1004-2997(2023)05-0614-10

doi:10. 7538/zpxb. 2023, 0010

Characterization of the Chemical Composition
of the Substance Benchmark of ZhuYe ShiGao Decoction
Based on UHPLC-Q-Orbitrap/MS

SHEN Jia-qi, LIANG Li-wen, LIU Xiao-kang, GE Wei,
CAI Guang-zhi, GUO Yun-long, GONG Ji-yu
(College of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China)

Abstract: Due to the composition complexity of traditional Chinese medicines (TCMs),
the identification and clarification of the chemical components of TCMs plays a crucial
role in the evaluation of safety and efficacy of their clinical use. In this work, an ultra-
high performance liquid chromatography-quadrupole-electrostatic field Orbitrap mass
spectrometry (UHPLC-Q-Orbitrap/MS) was used to analyze the chemical composition
of the substance benchmark of ZhuYe ShiGao decoction (ZSD), a widely used TCM for-
mula. The UHPLC separation was performed on a SUPELCO C18 column (100 mm X
4.6 mmX 2.7 pm) with water (A) and acetonitrile (B) both containing 0. 1% formic
acid as mobile phases. The column temperature was 30 ‘C, and the injection volume was

5 uL. The gradient started with 5% B, and increased to 20%B at 5 min, to 40%B at

T AL DH (2017-SW-KF106) 5 [# K # 25 bR 4L T H (ZYBZH-Y-JL-25)
A CGAAFVEH T T



%

5

W VWAEBLA 38T UHPLC-Q-Orbitrap/MS % 470 71 5% 9 5 HE 2% U5

15 min, to 95%DB at 25 min, dropped back down to 5%B at 27 min, and remained 5%B
to 35 min with a flow rate of 0. 5 mL/min. The molecular ions and fragment ions data
obtained by HRMS in positive and negative ion modes were used to identify the compo-
nents in the substance benchmark of ZSD by referring to the self-constructed database
from the related literatures and the MS data collected from control products, and to
study the MS fragmentation mechanism. A total of 121 compounds were identified,
including 47 triterpenes, 34 flavonoids, 10 steroidal saponins, and 30 other compounds.
Among them, the flavonoids are mainly from Lophatheri, Glycyrrhizae and Ophiopog-
onis, the saponins are mainly from Ginseng and Glycyrrhizae, and the alkaloids are
mainly from Pinelliae. ZSD formula consists of 7 herbs., of which the components may
be loss during the preparation of the substance benchmark. For example, the amino
acids in Pinelliae was significantly reduced in the substance benchmark, and the wide-
spread presence of steroidal saponins in Ophiopogonis was also converted during the
preparation. In addition to the loss of components, components in different herbs may
react with each another to produce new components during the preparation of the
substance benchmark. These not only led to absence of identification of some well-
known components in the herbs of ZSD, but also made it difficult to identify the newly
produced compounds with high intensity of MS signals, requiring further study. Even
so, however, the present work identified the chemical composition of the ZSD substance
benchmark and explored the fragmentation pathways of the identified components by
using UHPLC-Q-Otbitrap/MS, providing a good reference basis for quality control and
the pharmacodynamics research of ZSD.

Key words: ZhuYe ShiGao decoction (ZSD) ; substance benchmark; ultra high perform-
ance liquid chromatography-quadrupole-electrostatic field Orbitrap tandem mass spec-

trometry (UHPLC-Q-Orbitrap/MS) ; chemical composition
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Fig. 1 TIC chromatograms of ZSD substance benchmark in positive (a) and negative (b) ion modes
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Fig. 2 Fragmentation pathways of ginsenoside Re in negative ion mode
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Fig. 3 Fragmentation pathways of glycyrrhizic acid in negative ion mode
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Fig. 6 Fragmentation pathways of sprengerinin F in negative ion mode
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Fig. 7 Fragmentation pathways of chlorogenic acid in negative ion mode
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