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Abstract: Objective: Ultra-high performance liquid chromatography-quadrupole-electrostatic orbitrap mass spectrometry
(UPLC-Q-Exactive-MS/MS) and network pharmacology methods were used to study the metabolic absorption and potential
biological activity of spray-dried mulberry leaves. Methods: UPLC-Q-Exactive-MS/MS was used to detect the phenolic
components of spray-dried mulberry leaves in simulated in vitro digestion, intestinal microbial fermentation and in vivo
metabolic processes. Based on the detected phenolic components, the corresponding material targets were found through the
database analysis platform Swiss Target and Pharmmapper, and the aging targets were obtained by searching the HAGR
and Genecards databases. The PPI (Protein-Protein Interaction) network was constructed using Stringl1.5 database and
Cytoscape 3.9.1 software. DAVID 6.8 was used for gene ontology (GO) annotation and KEGG (Kyoto Encyclopedia of
Genes and Genomes Analysis) pathway enrichment analysis to analyze core targets and action pathways, and then the
"components-targets-pathway" network was constructed. Results: The phenolic compounds of spray-dried mulberry leaves
mainly underwent hydrolysis or deglycosidation during the gastrointestinal digestion stage. After being absorbed, these
substances mainly underwent phase I and II reactions such as reduction, hydroxylation, glucuronidation and sulfation in
the body. The prototype compounds and metabolites of phenolic compounds in spray-dried mulberry leaves co-existed in
the blood circulation. Through the network pharmacology method, 476 intersection targets of phenolic substances and aging
were screened out. After constructing PPI, 47 core targets were screened out. The top ten targets were GAPDH
(glyceraldehyde-3-phosphate dehydrogenase ), ALB (albumin), AKT1 (protein kinase B1), INS (insulin), ACTS (S-actin),
TP53 (tumor protein p53), TNF (tumor necrosis factor), IL6 (interleukin 6), EGFR (epidermal growth factor receptor), IL14
(interleukin 15). KEGG results showed that phenolic compounds of spray-dried mulberry leaves might play an anti-aging
role by regulating Wnt and TGF-f signaling pathways. Conclusion: The phenolic compounds of spray-dried mulberry

leaves may play an anti-aging role through multi-component, multi-target and multi-pathway.
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Table 1 Preparation of digestion working solution
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Table 2 Identification of the major phenolic compounds in spray-dried mulberry leaves during the simulated gastrointestinal digestion
and colonic fermentation
W ﬁ(?ﬁﬁl‘rﬂ Bttt kb2 — g ey 3
min) (m/z) (ppm) E G I FO F1 F3 F6 F12 F24

1 0.863  191.0566  0.604 191.0563/111.0090/87.0090/85.0298 ] oo+ o+ o+ o+ o+ o+
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Fig.1 Simulation of the change pathway of phenolic compounds in spray drying mulberry leaves during in vitro digestion
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Table 3 Identification of metabolites of major phenolic compounds in spray-dried mulberry leaves after metabolism in mice

s S ’ﬁ(i‘ff — SR R o IF B
1 0.863  CoHgO, 179.1067  0.000 134.9866/161.0960/107.0850 R WNEERR (SRR ) - - - -+
2 1932 CH;,0, 191.0554 2.018  191.0563/111.0090/127.0381/85.0298  £RJAR  ZJEMURBEVEERR Y - - - — +
3 2.03  C;sH,0; 303.0583 27.621 267.0732/135.0299 Wik Kz T IR + - - - -
4 2741 CHOg 336.0845 1.580 303.0529/243.0314/187.0413 i e 3E W KR, B3k -+ + - -
5 4669 C;;HyO, 367.1054 8285 127.0196/187.0410 SRR AL -+ - - -
6 4721 C;;H,0,; 329.0393 -7.986 301.0349/241.0589 Wit Bz FHH T WH S + o+ - -+
7 6.935  C,HgO; 163.0392  1.407 119.0490/121.7563 SR FTURGRR ) + + - - -
8 9.952  CoH;0, 181.0498 1.462 163.0391/135.0440/119.04903/134.0361 MMHFmHARH 2k - -+ o+ 4
9 10671 CyHO,S 2589912 1.932 179.0339/135.0438/134.0361 W A WM E R B fh - - - - 4+
10 11.723  C,H,Os 173.0808  0.000 111.0802/129.0906/155.0701 A KR (RERAE ) - - - - +
11 11.793  CysH,g06S 365.0727  0.000  116.9272/180.8893/285.1159/297.1528 LLIZXMIHH Y IIZE M iR L - - - -+
12 1188 C,H,0, 347.1708 2.177 301.1661 Wi B b Ak, WUz sE1E - - - - 4
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Fig.2 MS/MS spectra and fragmentation patterns of several phenolic compound metabolites in spray-dried mulberry leaves

and the metabolic pathways of the main phenolic compounds in spray-dried mulberry leaves in mice
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