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Study on chemical constituents of ethanol extract of Sauropus spatulifolius leaves
and its blood components and metabolite prototype components in cough rats
based on UPLC-Q-TOF-MS/MS
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Abstract: Objective To analyze and identify the chemical constituents of 75% ethanol extract of Sauropus spatulifolius leaves as well
as constituents absorbed into blood and metabolites prototype components in cough rats. Methods UPLC-Q-TOF-MS/MS technology
was used to analyze the chemical constituents of 75% ethanol extract of Sauropus spatulifolius leaves. Totally 36 male SD rats were
randomly divided into six groups: control group, model group, pentoverine citrate tablet (positive, 10.521 mg-kg™') group and 75 %
ethanol extract of Sauropus spatulifolius leaves high, medium and low-dose (26.31, 13.15, 6.58 mg-kg™!) groups, ig once a day for

seven days, both the control and model groups received equal amounts of purified water. On the 6th day, 1 h after administration and
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1 h after the last administration, the rat cough model was established with capsaicin solution. According to the results of the efficacy
experiment, serum samples from the control group and extract medium dose group, stool and urine samples from the control group and
high dose group were taken, and the metabolic prototype components in blood and stool and urine were identified by UPLC-Q-TOF-
MS/MS technique. Results A total of 40 chemical components were identified from the 75% ethanol extract of Sauropus spatulifolius
leaves, mainly organic acids. A total of 19 constituents absorbed into blood were identified from serum samples, such as emodin and
apigenin. A total of 17 metabolite prototype components were identified from fecal samples, such as caffeic acid and isolariciresinol.
A total of 22 metabolite prototype components were identified in urine samples, such as caffeic acid and scopoletin. Conclusion The
chemical composition, blood entering prototype components, and metabolic prototype components in feces and urine of the 75%
ethanol extract of Sauropus spatulifolius leaves have been determined. It is speculated that flavonoids and organic acids may be the
pharmacological substances of Sauropus spatulifolius leaves in relieving cough.

Key words: Sauropus spatulifolius Beille; ethanol extract; UPLC-Q-TOF-MS/MS; chemical constituents; cough; blood components;

metabolite prototype components; organic acids; flavonoids
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Table 1 MS/MS fragment information of each component of 75% ethanol extract of S. spatulifolius leaves under positive and

negative modes

WOW ek wam o s o st TR o1
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3 281 CoHeOs FEFHLE 1770193 —0.1 [M—H]~ 1050445, 133.0379. 149.0245 HHERR
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6  3.81 CaH2014 RIZFH A 567.1692 —4.8 [M—H]- 4051772 PEE
7" 4.40 C1oH1004 [ELIL 193.050 5 — [M—H]- 134.037 4. 149.0613. 178.026 6 AL
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163.040 2, 177.0539
8  4.45CioHsOs ZREFNEE 193.049 6 0.1 [M+H]* 133.1044 HEERR
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12 5.31 CaH2010 KEREEFEH 4310983 -0.1 [M—H]- 268.0390. 269.0466 R
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ES
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33 16.91 CisHa202 HEAEE 2572474  —0.6 [M-+H]* 57.0699. 67.0542, 71.0857. 81.0704.  Jf&ifk
131.1108
18.07 2552329 —0.2 [M—H]- 237.2223




<162 - F48EF1H 2025F1 8 %¥iptat & Drug Evaluation Research Vol. 48 No. 1  January 2025
F£1 8
I tr/ N el . N
N e - S e SHNME (X 1 BT KM
= min
10
34 16.92 CiH200 EF AR 239.236 7 -1.1  [M-+H]* 57.0700. 67.0542. 81.069 8. 95.085 6. HAh
109.101 0. 123.1177
35 16.93 CigH2O #MEEEY 257.191 0 3.8 [M+H]* 173.1545. 187.168 2. 201.1839 FATE
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SN IRAE s FBRER . 1L ZEM)-3-0-B-D-IH —¥EE . R4l B4 IDA Explorer 5215 .
*Verified by reference standards; Ferulic acid, kaempferol-3-O-B-D-gentiopicroside, and isoquercitrin were extracted using IDA Explorer.
®2 RE T REMAT 75% CEHREAIX IZBAEIRAIREM (X 5, n=6)
Table 2 Effect of 75% ethanolic extract of S. spatulifolius leaves on cough indices on 7th day of administration (X s, n=6)

A5 7l &/(g kg™ AR /s N2 IR 2 FHIZ /%
it — 43.167+11.822 42.0045.831 —
MUK BR VB FE4E AR 0.01 66.000+15.086 15.33+5.428" 62.75
e BRI 75% 2 4R LY 26.31 48.000+21.735 18.334+8.477" 54.85

13.15 46.000+21.578 15.17 +3.488" 62.60
6.58 49.333423.407 18.67+9.564" 54.65

A LEE: "P<<0.05,
P < 0.05 vs model group.
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Fig.3 Total ion flow diagram of blank serum sample (A) and drug-containing serum sample (B)
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Table 3 Mass spectrometry details of prototype components in serum, feces and urine of 75% ethanol extract of S.

spatulifolius leaves in cough rats

o N FEXT o T . ; ;
”S wWinin R — g g ; im TR BEAS K
1 533 [M—H]-268.0376 431.0978 431.1056 CauH0010 KREHEFEEE BEEAE  MiE. KK
2 694 [M+H]"77.0382, 91.0537.  163.0390 163.0317 CoHeOs 7-HEEFETER HEHEX MmiE. #E
135.044 3
3 754 [M—H]-225.0589. 181.0641 269.0452 269.0528 CisH100s AKFHZH BEER M. BE. R
4 754 [M—H]-117.0358. 2250589 269.0452 269.0528 CisH100s FHH WIS M. FEE. R
5 9.32 [M-+H]*105.0700 233.1175 233.1099 CuHi160s 47 FrETRIME . R
6 957 [M-+H]*149.0238. 121.0416. 177.0547 177.0473 CioHsOs 7-HEREFELER HFHEEX MiE. KK
65.038 9
7 10.00 [M-+H]*91.0567 165.0546 165.047 3 CoHsOs X &HFEME AR Mg, R
8 10.23 [M—H]-173.0445 515.1203 515.126 8 CxsH2012 FEREER A AR g
10.83 [M—H]-121.0300. 165.0561. 593.1289 593.137 3 CaoH26013 MM F W MIE. FEE. R
209.0456. 2250558,
3130718, 357.0612.
417.097 3
10 11.04 [M-+H]*149.0600 167.0700 167.0630 CoH100s J} ) igS Myl FE0E. R
11 11.04 [M-+H]*77.0387. 930345,  149.0597 149.0524 CoHsO.  PIE:MR AR MiE. R
103.052 6. 133.009 4
12 12.80 [M-+H]*333.2405. 289.2166. 351.2534 351.2457 CxuH30s 10-EMH MK M. #EE R
261.2192. 165.127 8
13 1320 [M+H]*95.0039. 121.0289. 279.2320 279.2246 CigH300, TVJFKER HHRRE I, FEME. R
149.0235
16.15 [M—H]-233.156 9 2772169 277.2246 CisH3002
14 1568 [M+H]*133.1011. 950858, 263.2367 263.2297 CisHxO &aWIEAE  #Ek Mg 208, R
91.0544. 81.0702.
67.0545
15 16.89 [M—H]-235.206 3 253.2170 253.224 6 CicHz002 FEAHHER HHRRE M. FEME. R
16 16.90 [M-+H]*81.0700. 71.0854, 2572476 257.2402 CieHzO, KiHiME AHRRE M. FE0E. R
69.0700. 67.054 0.
57.0701
18.08 [M—H]-237.2218 255.232 6 255.240 2 CicH3:0>
17 16.96 [M-+H]*265.2519. 247.2410. 282.2774 282.2719 CisHssNO iR VIR IS JEE. SR
2262171, 1911796,
177.1638. 1491322,
1351165, 97.0645.
830849
18 17.21 [M—H]-59.0136. 2612360  279.2324 279.2329 CisHx0> Wi BHERZE MG, F808. R
19 19.65 [M-+H]*77.0378. 1050695  219.1745 219.1671 CisH2O  o-7Hifi HAhzk  miE. R
20 2.94 [M—H]-89.0403. 107.0506. 179.0349 179.0423 CoHsOs  WMHEER AR #EE. R
117.034 6. 135.0453
21 498 [M—H]-313.1091. 241.0868 359.1499 359.157 3 CaoH20s FIEMIAEE AfeE FfF
22 7.64 [M—H]-211.1341. 257.0391 359.157 3 285.047 7 CisH10s LLZ5M) HEE  FE
23 16.25 [M—H]~209.1897 227.2015 227.2089 CuH:02 VUM AHEE EME
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3 4
QAY =
ﬁ twmin Bt — g J‘JE” i’zi — HTRA BRSO K
24 2032 [M+H]*159.116 7. 199.1480. 413.3783 413.3705 CzoH4sO R e FEAE
255.212 1. 395.367 1
25 2.83 [M—H]-105.0343. 133.0293. 177.0190 177.026 6 CoHsOx FENE HEOERE PRI
149.024 7
26 445 [M+H]*133.1021 193.049 6 193.042 3 CioHsOs REFHT HEEERE PRI
27  6.73 [M—H] 1350456 207.066 3 207.0736 CuH120s  WNHERR L M2k PRI
28 20.69 [M-H]*133.0651 313.1801 313.1725 CxH20s  IIifgHEE [EES PRI
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Fig. 4 Prime sub-flow diagram of blank fecal samples (A) and drug-containing fecal samples (B)
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Fig.5 Total ion flow diagram of blank urine samples (A) and drug-containing urine samples (B)
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