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The study reveals the differences in the purgative efficacy of three origins of rhubarb by method of pseudo-targeted
metabolomics combined with pharmacological experiments (approval number: BUCM-4-2022080301-3026), and
screens out the active components of the purgative efficacy of rhubarb. Analyzing the differences in the purgative
efficacy of three origins of rhubarb through animal pharmacological experiments. Subsequently, potential active
components of purgative efficacy were identified through literature review, and corresponding ion pairs were
obtained by fragmentation pathways and software optimization, and the peak areas of each component were
obtained by using dyMRM mode of QQQ-MS. Multivariate statistical analysis was used to analyze the potential
active components of purgative efficacy in rhubarb with different origins, thereby achieving pseudo-targeted
metabolomics analysis, and the active components can be screened with pharmacological experimental results. The
pharmacological experimental results indicate that the purgative efficacy of Rheum tanguticum Maxim. ex Regel is
significantly higher than that of Rheum palmatum L. and Rheum officinale Baill. The results of PCA showed that
there were significant differences in the potential active components of purgative efficacy among three origins of
rhubarb. 97 differential potential active components of purgative efficacy were screened through OPLS-DA
combined with Kruskal Wallis test; combined with the results of metabolomics, 23 active components of purgative
efficacy were screened, among which the compounds with clear chemical structures were sennoside A, sennoside
B, rheinosides A, rheinosides C, rheinosides D, physcion-8-O-glucoside, rhein-8-O-glucoside, chrysophanol-1-O-
glucoside. The above results suggest that the method of pseudo-targeted metabolomics combined with
pharmacological experiments has been used to clarify the relationship of purgative efficacy between the three
origins of rhubarb, reveal the distribution of potential active components of purgative efficacy in three origins of
rhubarb, and screen out the active components of purgative efficacy. This not only provides a theoretical basis for
the quality evaluation and precise clinical use of rhubarb, but also provides a new idea for traditional Chinese
medicine to search for efficacy markers.
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Table 1 Rhubarb sample information from three origins. T1-G/GJ-T4-G/GJ: R. tanguticum Maxim. ex Balf.; P1-G/GJ-P10-G/GJ: Rheum

palmatum L.; 01-G/GJ-04-G/GJ: R. officinale Baill.

Medicinal . Medicinal .
No. Collecting site No. Collecting site
part part
T1-G  Root Zhuoni County, Gansu Province P6-G Root Lichuan Town, Tanchang County, Gansu Province
T1-GJ Rhizome Zhuoni County, Gansu Province P6-GJ  Rhizome Lichuan Town, Tanchang County, Gansu Province
T2-G  Root Hezuo City, Gansu Province P7-G Root Guanting Town, Tanchang County, Gansu Province
T2-GJ Rhizome Hezuo City, Gansu Province P7-GJ  Rhizome Guanting Town, Tanchang County, Gansu Province
T3-G  Root Yangyong Town, Lintan County, Gansu Province P8-G Root Qiaotou Town, Li County, Gansu Province
T3-GJ Rhizome Yangyong Town, Lintan County, Gansu Province P8-GJ  Rhizome Qiaotou Town, Li County, Gansu Province
T4-G  Root Tuanjie Village, Ruoergai County, Sichuan Province | P9-G Root Mazichuan Town, Min County, Gansu Province
T4-GJ Rhizome Tuanjie Village, Ruoergai County, Sichuan Province | P9-GJ ~ Rhizome Mazichuan Town, Min County, Gansu Province
P1-G  Root Shizi Township, Tanchang County, Gansu Province |P10-G  Root Caoping Township, Li County, Gansu Province
P1-GJ Rhizome Shizi Township, Tanchang County, Gansu Province |P10-GJ Rhizome Caoping Township, Li County, Gansu Province
P2-GJ Rhizome Taoping Town, Li County, Gansu Province O1-GJ Rhizome Shimiaozi Village, Lichuan City, Hubei Province
P3-G  Root Hadapu Town, Tanchang County, Gansu Province [0O2-G  Root Shimiaozi Village, Lichuan City, Hubei Province
P3-GJ Rhizome Hadapu Town, Tanchang County, Gansu Province | O02-GJ Rhizome Shimiaozi Village, Lichuan City, Hubei Province
P4-GJ Rhizome Caoping Township, Li County, Gansu Province 03-G Root Shimiaozi Village, Lichuan City, Hubei Province
P5-G  Root Caoping Township, Li County, Gansu Province 03-GJ Rhizome Shimiaozi Village, Lichuan City, Hubei Province
P5-GJ Rhizome Awu Town, Tanchang County, Gansu Province 04-GJ  Rhizome Shimiaozi Village, Lichuan City, Hubei Province
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Figure 1 The effects of purgative efficacy after administration of three origins of rhubarb in mice. A: The weight of feces during defecation
within 8 hours; B: The counts of feces in during defecation within 8 hours; C: The dry wet ratio of feces during defecation within 8 hours; D:
The contents of 5-hydroxytryptamine (5-HT) in serum were measured after 8 hours of administration; E: The contents of aquaporin 3 (AQP3)
in colon were measured after 8 hours of administration. n = 10, x 5. "P < 0.05; P < 0.01 vs control group; “P < 0.05; P < 0.01 vs model

group; “P < 0.05, ““P < 0.01 vs Rheum tanguticum Maxim. ex Regel group; “P < 0.05 vs Rheum officinale Baill. group
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Figure 2 Proposed mass spectrometry fragmentation pathways and characteristic ions of physcion 8-O-f -D-glucopyranoside (A) and

sennoside A/B (B), and glucose (C)
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Figure 3 Multivariate statistical analysis of metabolomics. A: PCA (principal components analysis) score plot among three origins of
rhubarb; B: OPLS-DA (orthogonal partial least squares-discriminant analysis) score plot among three origins of rhubarb; C: OPLS-DA

loading plot among three origins of rhubarb

Table 2 Differential components in Rheum tanguticum Maxim. ex Regel. Kruskal-Wallis test P < 0.001. VIP: Variable importance in

projection (the higher the VIP score, the greater the contribution of the compound to the classification)

Retention Relative Molecular
. . Compound VIP
time/min  molecular mass formula
1 14.75 488 Rhein-O-acetyl-glucose 1 C,H,0,, 12134
2 12.65 862 Rhein-rhein (C10-C10’) type aglycone_17 C,H, 0, 11874
3 10.52 446 Rhein-8-0-f-D-glucopyranoside C,HO, 11780
4 15.94 948 Rhein-rhein (C10-C10’) type aglycone 16 C,H,0, 11683
5 10.68 862 Sennoside B C,H, 0, 1.1631
6 13.32 862 Sennoside A C,H, 0, 1.1425
7 4.49 594 Rheinosides C C,H, 0, 11317
8 14.87 474 Aloe-emodin-O-acetyl-glucopyranoside C,H,,0, 11116
9 12.92 948 Rhein-rhein (C10-C10’) type aglycone 14 C,H,0,, 1.1062
10 5.93 594 Rheinosides D C,H, 0, 1.0926
11 13.88 948 Rhein-rhein (C10-C10’) type aglycone 15 C,H,0,, 1.0854
12 15.40 432 Emodin-O-glucose 1 C,H, 0, 10830
13 22.48 446 Physcion-8-0O-f-D-glucopyranoside_1 C,H,,0,, 1.0709
14 19.44 416 Chrysophanol-1-O-glucose C,H,,0, 1.0620
15 13.42 488 Rhein-O-acetyl-glucose 2 C,H,0,, 1.0590
16 15.81 848 Aloe-emodin-rhein (C10-C10’) type aglycone/emodin-rhein (C10-C10’) type aglycone 23 C,_,H, O, 1.0582
17 13.14 518 Carboxyl-emodin-8-0-(6'-O-acetyl)-glucose C,H,,0, 10561
18 16.89 832 Chrysophanol-rhein (C10-C10") type aglycone 16 C,H,0, 10510
19 14.07 474 Aloe-emodin-8-0-f-D-(6"-O-acetyl)-glucopyranoside C,H,,0, 1.0492
20 21.47 568 Chrysophanol-O-galloyl-O-glucose_2 C,H, 0, 10399
21 19.23 862 Physcion-rhein (C10-C10’) type aglycone 7 C;H,0, 10119
22 19.48 862 Physcion-rhein (C10-C10") type aglycone 8 C,;H,,0, 10107
23 3.17 610 Rheinosides A C,H, 0 1.006 9

27 30 " 16
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[ Rheum tanguticum Maxim. ex Regel
%1 Rheum palmatum L. B Rheum officinale Baill.

Group
Chrysophanol-aloe-emodin (C10-C10') type aglycone 16
Chrysophanol-aloe-emodin 5C10—ClO’g type aglycone 15
Chrysophanol-aloe-emodin (C10-C10') type aglycone”14
Chrysophanol-aloe-emodin (C10-C10') type aslycone_l
Aloe-emodin-rhein ECIO-CIO? type aglycone / emodin-rhein 5C10-C10'§ type aglycone_1
Aloe-emodin-rhein (C10-C10") type aglycone / emodin-rhein (C10-C10') type aglycone 27
Aloe-emodin-rhein (C10-C10") type aglycone / emodin-rhein (C10-C10') type aglycone_2
Emodin-aloe-emodin 2C 10-C10') type aglycone 28
Emodin-aloe-emodin (C10-C10') type aglycone”30
Emodin-aloe-emodin (C10-C10") type aglycone 29
Chrysophanol-rhein (C10-C10") type aglycone 22
Chrysophanol-rhein (C10-C10') type aglycone_10
hanol-rhein (C10-C10") type aglycone 11

ein gC IO-CIO'; type aglycone_12

ein (C10-C10') type aglycone”8

O-glucose

-D-glucopyranoside_2
Chrysophanol-rhein (C10-C10') type aglycone 6
Chrysophanol-rhein (C10-C10') type aglycone_7

Physcion

Emodin-O-glucose_1

Aloe-emodin O-acetyl-glucopyranoside

Physcion-8-O--D-glucopyranoside_1

Physcion-rhein (C10-C1! O'raty;e aglycone 7

gloe-egaodén-rhein (C10-C10") type aglycone / emodin-Rhein (C10-C10') type aglycone_23
ennoside

Rhein-rhein (C10-C10') type aglycone_17

Sennoside A

Rhein-8-0-p-D-glucoj oside

Carboxyl-emodin 8- O-acetyl)-glucose

Chrysophanol-1-O-glucose

Physcion-rhein (C10-C10") aglycone_8

Chrysop 1-O-galloyl-O-glucose_2

R D

Rhein-rhein (C10-C10') type aglycone_16
Rhein—O-acetyl-glucose_ti,p -
Aloe-emodin-8-0-f-D-(6-O-acetyl)-gluco, oside
Rhein-rhein (C10-C10') type agﬁt}?;onge_mpyrm
Rhein-rhein (C10-C10') type aglycone_15
Chrysophanol-Rhein (C10-C10') type aglycone 16
Rhein-O-acetyl-glucose 2

Chrysophanol isomer_2

6-methyl-rhein

Rhein-rhein (C10-C10') type aglycone_7
Rhein-rhein (C10-C10") type aglycone_3
Rhein-rhein (C10-C10') type aglycone 2
Rhein-rhein (C10-C10") type aglycone 8
Rhein-rhein (C10-C10') type aglycone_1
Rhein-rhein (C10-C10') type aglycone 13
Aloe-emodin-rhein (C10-C10") type aglycone / emodin-rhein (C10-C10") type aglycone_25
Aloe-emodin-rhein (C10-C10") type aglycone / emodin-rhein (C10-C10') type aglycone_26
Aloe-emodin-thein (C10-C10") type aglycone / emodin-rhein (C10-C10") type aglycone 24
Aloe-emodin-rhein (C10-C10") type aglycone / emodin-rhein (C10-C10') type aglycone 22
Chrysophanol isomer_1

Emodin-aloe-emodin (C10-C10') type aglycone_6

Emodin-aloe-emodin (C10-C10') type aglycone_1

Emot (C10-C10") type aglycone 9

Emq C10-C10") type aglycone”5

Emodin-aloe-emodin (C10-C10") type aglycone”11

E C10-C10") type aglycone"12

Emodin-aloe-emodin (C10-C10) type aglycone 8

Chrysophanol-aloe-emodin (C10-C10') type aglycone_5

Chrysophanol-aloe-emodin (C10-C10') type aglycone 6

Chrysophanol-aloe-emodin (C10-C10') type aglycone_4

Emodin-aloe-emodin (C10-C10") type aglycone 23

Emodin-aloe-emodin (C10-C10') type aglycone 24

Emodin-aloe-emodin (C10-C10') type aglycone_35

Emodin-aloe-emodin (C10-C10') type aglycone 22

Emodin-O-acetyl-glucose_1

Emodin-O-malonyl-glucose

Emodin-aloe-emodin (C10-C10') type aglycone_27

Emodin-aloe-emodin gClO-ClO’; type aglycone_25

Emodin-aloe-emodin (C10-C10') type aglycone 21

Emodin-aloe-emodin (C10-C10') type aglycone_10

Emodin-aloe-emodin (C10-C10') type aglycone_26

Aloe-emodin-rhein (C10-C10') type aglycone / emodin-rhein (C10-C10') type aglycone_14
Chrysophanol-aloe-emodin (C10-C10') type aglycone 24

Aloe-emodin-rhein (C10- type aglycone 7 émodin-rhein (C10-C10') type aglycone 18
Aloe-emodin-thein (C10-C10') type a%lycone / emodin-rhein (C10-C10') type aglycone_17
Chrysophanol-aloe-emodin (C10-C10") type aglycone 25

Chrysophanol-aloe-emodin (C10-C10") type aglycone_10

Chrysophanol-aloe-emodin (C10-C10") type aglycone 13

Chrysophanol-aloe-emodin (C10-C10") type aglycone 23

Chrysophanol-aloe-emodin (C10-C10") type aglycone”12

Chrysophanol-aloe-emodin (C10-C10") type aglycone 22

Chrysophanol-aloe-emodin (C10-C10') type aglycone 11

Chrysophanol-aloe-emodin (C10-C10') type aglycone 9
Emodin-aloe-emodin éClO—ClO’} type aglycone15
Emodin-aloe-emodin (C10-C10') type aglycone”16

Emodin-aloe-emodin (C10-C10') type aglycone 14
Emodin-aloe-emodin (C10-C10") type aglycone 13

Figure 4 The heatmap of the relative content of potential active components of purgative efficacy preliminarily screened from three

origins of rthubarb. From blue to red, the relative content of components from down to up
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Figure 5 The basic structure of 23 differential components. A: Anthraquinone type; B: Dianthrone type; C: Anthrone type
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