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Abstract: Objective To conduct a bibliometric and visual analysis of research hotspots and frontier trends in the field of Morus alba
from the perspectives of knowledge mapping and global patent data, providing references and directions for its basic research and
clinical applications. Methods Relevant Chinese and English literature on M. alba was retrieved from January 1990 to January 2026
from China National Knowledge Infrastructure (CNKI), Wanfang Data Knowledge Service Platform (Wanfang), VIP Chinese Science
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and Technology Journal Database (VIP), and Web of Science (WOS) Core Collection. The collected articles were imported into
NoteExpress for deduplication and screening, followed by quantitative and visual analyses using Excel, CiteSpace, and VOSviewer,
focusing on publication trends, country distribution, authors, institutions, and keywords. Patent data related to M. alba from 1990 to
2026 were extracted from the incoPat database to analyze patent application trends, geographical distribution, applicants, and IPC
technical classifications. Results A total of 329 Chinese and 445 English publications were included. Overall, publications on M.
alba showed a fluctuating upward trend, with English publications surpassing Chinese ones after 2009. Research on M. alba involved
53 countries worldwide, with China leading in publication volume and exhibiting the highest level of international collaboration
centrality. In Chinese literature, key research teams include Feng Weisheng—Zheng Xiaoke and Li Qun; in English literature, the main
contributors are Baek Nam In, Han Daeseok, and Choi Jae Sue. Domestically, research institutions primarily consist of traditional
Chinese medicine universities and scientific research institutes; internationally, three major research clusters have emerged—China,
Republic of Korea, and the Middle East—with strong internal connectivity. Keyword analysis revealed that Chinese studies focus on
quality evaluation of medicinal materials, classical prescriptions, and formula combinations, while English studies emphasize isolation
and identification of active compounds and cellular/molecular pharmacological mechanisms. Common research hotspots include anti-
inflammatory and antioxidant effects, organ protection, modernization of classical prescriptions, and discovery of bioactive
components. Initial retrieval from the incoPat database yielded 8 231 patents, which were reduced to 6 734 after family merging. Of
these, 6 200 (92.07%) were Chinese patents, indicating China’s dominant position in global M. alba patent ownership. Conclusion
With continuous advancements in modern analytical technologies, research on M. alba has transitioned from traditional clinical
experience-based applications toward systematic exploration of material foundations and interdisciplinary integration. Although China
holds a significant advantage in the number of global M. alba patents, innovation remains largely focused on formula development and
product design, with limited original technological breakthroughs. Constraints such as insufficient experimental data support and
inadequate industry-academia-research collaboration hinder industrialization of many patents. Consequently, the resource advantages
of M. alba raw materials have not yet been fully translated into industrial development strengths.

Key words: Morus alba L.; CiteSpace; VOSviewer; knowledge graph; patent layout; classical prescriptions; active ingredients; anti-

inflammatory; antioxidant; organ protection
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Fig.1 Trend of Chinese and English publications on Mori Cortex
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Table 5 Top 15 most frequently appearing keywords in Chinese and English literature on Mori Cortex
e SOk IR
T T Y Xt B L
1 FAK 143 0.41 root bark 297 0.14
2 R E 22 0.25 constituents 98 0.28
3 A 21 0.06 flavonoids 50 0.19
4 A A 18 0.21 in vitro 45 0.07
5 £ Ry 17 0.23 leaves 31 0.12
6 fag &l 16 0.04 Alder type adducts 27 0.15
7 E351 12 0.17 extract 26 0.07
8 S 12 0.03 prenylated flavonoids 24 0.09
9 ¥R 11 0.32 expression 23 0.19
10 gMHT7 10 0 oxidative stress 23 0.03
11 5 F B 10 0.16 derivatives 23 0.02
12 SR B 10 0.07 antioxidant 22 0.12
13 JLE 10 0.09 apoptosis 21 0.08
14 Ok 9 0.18 activation 21 0.19
15 0 9 0.16 antioxidant activity 19 0.11
LIS PEPET o Wi I 72 i M PR« LRI R G, SR i
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i B2 7T
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R (1) FFAERI 5 AW TL: #0 cultivated
mulberry tree GRS . #2 mulberrosidea (%
H A) . #3 morusinol (RF¥ZKEE) . #5 morus alba
(FH3%) . #9 sanggenol [ (FEAREED | #12 umbelliferone
(EIEAEWNBR) , ARSI S RIS R
V), FFRESH A SAREEIEFRFE R R 573 1)
WO ST, 2 B2 BE R ER T A P 2 A . (2)
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(N 2 ThfERSERS) « #11 ichthyophthirius multifiliis (£
F/NRHD) | #14 antioxidants (FTLEAT) - LAgH
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Table 6 Clustering information of Chinese literature keywords on Mori Cortex

KR 5 T A S {H Fhr

K K]

#O A/ 52 0.995 2013
#1 SR 26 0.951 2016
#2 ROy 22 0.865 2018
#3 Ps 21 0.901 2006
#4 Fxk 19 0.864 2011
#5 ZAKG 18 0.952 2009
#o LA TT 17 1.000 2022
#7 AL 14 0.965 2018
#8 LN 11 0.970 2014
#9 SR I% 11 1.000 2010
#10 JLE 10 1.000 2005
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Table 7 Clustering information of English literature keywords on Mori Cortex
EES TR Wk S Fh LENIEPS
#0 cultivated mulberry tree 61 0.909 2002 litsea. alpha-synuclein. isoprenyl-flavonoids
#1 network pharmacology 48 0.899 2015 phosphorylation. butyrylcholinesterase inhibition
#2 mulberroside a 32 0.854 2014 yohimbine. monts alba. flavone
#3 morusinol 28 0.963 2012 4-4-diphenylmethane-bis (methyl) carbamate
#4 molecular docking 28 0.905 2014 component. anti-hbv activity. isomulberrin
#5 morus alba 25 0.990 2007 corazonin. guibourtinidol glycoside
#6 antioxidant activity 22 0.967 2012 chemometrics. prostate neoplasms. 16hb
#7 cells 20 0.939 2014 parietalin. microbial transformation
#8 mulberry leaf 14 0.937 2016 metformin. mulberry fruit. mulberry
#9 sanggenol 1 13 0.906 2019 leucine-rich repeat containing g protein-coupled receptor
#10 endothelial dysfunction 12 0.902 2014 up1306. the cortex mori radicis
#11 ichthyophthirius multifiliis 12 0.974 2016 antiprotozoal activity. commercial curcumin
#12 umbelliferone 12 0.987 2005 umbelliferone. uric acid transporter
#14 antioxidants 10 0.985 2014 phenols. fruits. microbiological analysis
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Fig. 8 Timeline of keywords in Chinese literatures on Mori Cortex
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Fig. 9 Timeline of keywords in English literatures on Mori Cortex
A B
szords Year StrengthBegin End 1990—2026 Keywords Year Strength Begin End 1990—2026
S 2000 631 2000 2007 — Alder type adducts 1995  2.96 2009 2015 —_
FlR 2001 1.70 2001 2004 e nitric oxide 2012 279 2012 2013 -
R 2004 2.11 2004 2009 — kuwanon g 2003 2.66 2013 2016 -
FEIRFG 2006 224 2006 2014 —_— mulberroside a 2014 249 2014 2017 -
L 2008 3.63 2008 2010 - extract 2006 3.54 2015 2019 —
IEET 2006 4.20 2009 2017 — glycosides 2015 322 2015 2018 -
RILZ 2010 172 2010 2014 —_— alpha glucosidase 2016 233 2016 2018 -
Bffifzdi 2015 2,09 2015 2017 - expression 2003 277 2017 2023 —_
FZ5MM 2016 2.50 2016 2017 - molecular docking 2018 3.51 2018 2022 —
KRB 2016 1.65 2016 2019 — identification 2012 240 2018 2019 -
TR 2017 292 2019 2024 = oxidative stress 2012 5.06 2019 2022 —
2477 2020 3.69 2020 2026 — i Vitro 2013 4.07 2019 2022 -
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2ER4r 2009 3.08 2021 2026 === pnetwork pharmacology 2022 3.64 2022 2026 —
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SURZGM 2022 1.67 2022 2024 ==—traditional Chinese medicine 2024 230 2024 2026 =
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Table 10 Top 20 emerging keywords in Chinese (A) and English (B) literature on Mori Cortex
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Table 8 Top 10 patent applicants for Mori Cortex
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8 VU)NEEIGAEME LA H AR T T 15
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Table 9 Distribution of all IPC subclasses (including subsidiary classifications) of Mori Cortex Patent
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