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Abstract: Qi-Yu-San-Long decoction ( QYSLD ) is a classic traditional Chinese medicine
prescription consisting of ten types of herbal medicines, including Astragali Radix, Polygonati
Odorati Rhizoma, Scolopendra, Pheretima, Solanum nigrum L., Hedyotis diffusa Willd., Coi-
cis Semen, Euphorbia helioscopia L., Curcumae Rhizoma, and Fritillariae Cirrhosae Bulbus,
combined in a ratio of 15:5:3:3:10:10:10:3:5:3 by weight. QYSLD has been used to treat non-
small cell lung cancer (NSCLC) for over 20 years in clinical practice, and its curative effect is
considered credible. However, the chemical constituents of QYSLD have not been revealed
because of their complexity, which has significantly hindered the systematic clarification of the
efficacy of the materials and quality evaluation. In this study, a reliable strategy based on the
data-independent acquisition ( DIA) technology of ultra high performance liquid chromatogra-
phy-quadrupole time-of-flight mass spectrometry ( UPLC-QTOF-MS) combined with a targeted
screening method was established to investigate the chemical components of QYSLD. A 2-pL
aliquot from each vial was injected into a Waters ACQUITY UPLC BEH C,, column (100 mmx
2.1 mm, 1.7 um) to separate complex components. The temperature of the column was 35 C,
and the flow rate was set at 0. 2 mL/min. The mobile phase consisted of 0. 1% formic acid aque-
ous solution and acetonitrile. Detection was conducted using an Xevo G2-XS QTOF-MS with a
LockSpray capable-electrospray interface. The data for complex components in QYSLD were
collected by full-information tandem mass spectrometry (MS®) in the positive and negative ion
modes. In the MS* mode, data acquisition was performed using a mass spectrometer by rapidly
switching from a low-collision-energy ( CE) scan to a high-CE scan during a single LC run.
Thus, accurate precursor and fragment ions were collected in a single run, which was helpful
for the structural elucidation of multiple components in QYSLD. In addition, systematic infor-
mation on isolated chemical compounds was collected and distinguished from the ten individual
herbs in QYSLD using databases such as China Academic Journals Full-text database ( CNKI) ,
PubMed, Web of Science, Medline, and ChemSpider. Accordingly, a self-building library of
QYSLD, including the component name, molecular formula, and structure of the components
from the herbs, was established. Subsequently, the raw MS" data of the collected samples and
the self-building chemical composition library were imported into a natural product post-pro-
cessing screening ( UNIFI) platform for targeted screening of the chemical components in QYSLD.
The parameters for UNIFI platform were as follows: the retention time deviation was +0. 1 min;
an error margin of no more than 5x10°° for the identified compounds was allowed; positive
adducts, including [ M+H ] and [ M+Na ], were selected; and negative adducts, including
[M-H]™ and [ M+HCOO |, were selected. The results showed that a total of 166 compounds
were initially identified, including 22 saponins, 13 alkaloids, 27 flavonoids, 32 terpenes, 20
amino acids, 16 phenylpropanoids, 9 organic acids, 6 sterols, 6 anthraquinones, and 15 other
components. Among them, sixteen components were confirmed unambiguously with the refer-
ence substances. To better understand the chemical contribution of individual herbs to the
entire decoction, the attributes of each component were summarized. This study provides a
foundation for exploring the pharmacodynamic substances of QYSLD.
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Qi-Yu-San-Long decoction ( QYSLD)
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QTOF-MS, it fi UNIFI V- 55 ( 3£ [ Waters /A A ) ,
KQ-500DB HUZ #8755 i vk ( B LT A A
ABRAF) , RE-3000A #IJight 78 KA ( 1 i W5
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FERR R 25, e ] A5 o0 i Wk BE 297 10 pg/mL
FRITRE A ot B SR80, 1 0. 22 o FRTCFLIE IS
1.3 HSETE

QYSLD F¥ i i V8 1 ] 45 - FRICE 1€ 30 g, BAT
10 g . KK 6 g Hhle 6 g JE 2% 20 g FIAEMETH & 20
g 20 g B 6 g 3R 10 g JIIIIEE6 g, S0
A 1340 mL 7K 3231 h, ik &35 SCKRI L5 h,
PEIE FREE A 1072 mL 7K, 3%k &l S0k AT 40
min, JE55 ; B IF PR BCE R E 1 g/mL, 2.5
mL 455 7.5 mL 95% LIRS, I HEIR AT,
JEHCE 12 h, B IE WO B0 T AR i
PRPERR, B E 50 mL, #2247, H 0. 22 pm ffLIE
Hi 3t i e B A HERE /N

25 LIV W ) 45 BRAS I 25 4b, Fofh 0 B 5
QYSLD # i AR A
14 HHEEE

3% 4 . Waters ACQUITY UPLC BEH C,, 4
(100 mmx2. 1 mm, 1.7 pm) &35 C, mahH .
AR 0. 1% (v/v) HIRKEW B A N, itk - 0. 2
mL/min, #EYEREF:0~7 min, 3% B~ 15% B;
7~11 min, 15%B; 11~21 min, 15% B~25% B; 21
~26 min, 25% B~35%B; 26~36 min, 35% B~55%
B; 36~45 min, 55%B~73%B; 45~51 min, 73% B
~85%B; 51~56 min, 85% B~95%B; 56 ~61 min,
95% B; 61~62 min, 95% B~3%B; 62~65 min, 3%
B, #HEE 2 L,
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BT IR LR L B (EST) U8, 20 3R IE 17
BRI S E RS IE W R S A R IR, BT
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AN 20~35 eV,
1.6 QYSLD {LZ o EEERE L
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=R, FE S TR M E T, DAk
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-H-Glc-Xyl-C,H, O, ] W &+ ,m/z 329.233 9 1}
WER B4k 22 % 4% CH, (15 Da) .O(16 Da), =4
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1) compound identified by standard; a. Astragali Radix; b Polygonati Odorati Rhizoma; c: Scolopendra; d; Pheretima; e Solanum nigrum L.; f. Hedyotis diffusa Willd. ; g. Coicis Se-

men; h; Fuphorbia helioscopia L.; i; Curcumae Rhizoma; j. Fritillariae Cirrhosae Bulbus; —: not reported.

WE B Ak G W o B T AR I 2 B
7R o HA AT A0 A s AT AT
222 Ak

AR G FEEOETE T QYSLD g E il
NUEE, TR i A= Prisi ok 2 B MR AR e, LA
K1 AW 82(t, =22. 29 min) i, 75 1F B T4
2K Bl B AR R, K I B HE Sy T m/z
884.501 5 [ M+H] ", 7 = hf fi g i N i 2 il 2 Bl 2=
B2 (Rha, 146 Da) G %i#E AL (Gle, 162 Da) 2F
FLBE JE (Gal, 162 Da), JE Bim/z A 738.446 4,
576.391 5F1 414.337 3 W &+ i3 N LI,
AT HWrm/z 414. 337 3 T LB 1A N ¥
A=A I 0 oA N AT e 5 e, B iR
e B BT 2L A m/z 271,205 9 Flm/z 253. 1949
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