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Visualization analysis of status of mineral medicine based on CiteSpace
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School of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective The aim of this study is to explore the research status, hotspots and changing trend of mineral drugs in recent
years. Methods Based on the China national knowledge infrastructure (CNKI) and the Web of Science database platforms, articles
related to mineral medicine research were collected and retrieved. Knowledge map about authors, countries, publishing
organizations, keywords was constructed by using the visual analysis software CiteSpace (5.1.R6) to explore and analyze the
research situation and frontiers of mineral medicine. Results A total of 2678 literatures written in Chinese and 1454 literatures
written English on mineral medicine were retrieved online. In total, the trend in amount of Chinese and English literature is on the
rise in waves. Scientists Sheng-jin Liu (from Nanjing University of Traditional Chinese Medicine) and Balaz Peter (from Slovak
Academy of Sciences) were published the most articles in the world. For institutions, Nanjing University of Traditional Chinese
Medicine and Chinese Academy of Sciences contributed the most numbers of literatures. For keywords in all articles, single-flavor
mineral drugs, chemical components, pharmacological and toxicological mechanisms, and clinical applications were with relative
high frequency observed in this field. Conclusion For Chinese literatures, the focus has been changing from clinical application
and herbal research to the study of its technology, quality control and mechanism of pharmacodynamic substances. In contrast,
English articles mostly focus on the field such as chemical constituents, structural properties, clinical effects, pharmacological effects
and toxic and side effects of mineral medicine. With the application of multiple data analysis methods, multidisciplinary research has
been strengthened. The prospect of mineral medicine is attracted by more scientific and interested parties. Furthermore, the study of
mineral medicine is becoming standardization and modernization.
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literatures on mineral medicines

Annual distribution of Chinese and English
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Table 1 Mainly journals publishing Chinese literature on mineral medicine research
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Table 3  Productive author information of Chinese
literature on mineral medicine research
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Table 4 Productive author information of English
literature on mineral medicine research
(=3 RERLHUR B RRER
Balaz Peter 19 2010
Li Heng-yuan 16 2014
Bindi Letizia 15 2003
Bujnakova Zdenka 15 2014
Shpotyuk Oleh 12 2015
Liu Jia-jun 11 2011
Jiang Hong 11 2012
Wang Xin 10 2016
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Fig. 4 Collaborative institution atlas of Chinese (left) and English (right) literature on mineral medicine research

*6 WHAMRPEESSHIAER

Table 6 Productive institution information of Chinese literature on mineral medicine research

Fr5 BRI B et U L AR
1 101 F PR 25 K57 0.12 1999
2 55 AL R 2GR 0.16 1995
3 51 Hh L R B R 2T T BT 0.13 1992
4 28 Bl AN & 0 1994
5 26 EiE R R 0.05 1998
6 21 o [ B it 24 i s E B AT B 0.07 2010
7 19 JRAR R PR 2K 0.04 2001
8 19 MR 2GR 0 1997
9 17 IR R 0 2003

10 16 HNE S APN & 0.05 1995
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Table 7 Productive institution information of English literature on mineral medicine research

Fr5 BRI B et U o R LA
1 25 Chinese Acad Sci 0.07 2000
2 19 Lanzhou Univ 0 2007
3 16 Slovak Acad Sci 0.01 2011
4 15 Univ Florence 0 2003
5 12 CNR 0.01 1996
6 10 Univ Chinese Acad Sci 0.01 2017
7 9 Ivan Franko Natl Univ Lviv 0.01 2015
8 9 Opole Univ Technol 0 2015
9 9 China Acad Chinese Med Sci 0 2011
10 8 Vlokh Inst Phys Opt 0 2016
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Fig.5 Co-occurrence relationship of key words in Chinese (left) and English (right) literature on mineral medicine research
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Table 8 Information of high frequency key words in Chinese literature on mineral medicine research
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iy 221 0.12 iz 42 0.33
VS 162 0.15 iwb 37 0.08
HE 141 0.04 A 36 0.00
M 118 0.13 EVEE S 35 0.04
e 94 0.28 WwH 35 0.02
i 5 5 94 0.04 TH AR 2 33 0.12
R 83 0.31 Tr5 2 32 0.18
IRICEINIY] 60 0.11 JRREERR SR ) 32 0.02
PRI 56 0.07 KA 32 0.09
T AR 2 56 0.12 HH 31 0.21
WY 49 0.01 A 31 0.03
LR 47 0.18 15 AR S8 FH 31 0.05
lviys 46 0.05 EE 30 0.02
5 (RE) NEIT R 46 0.05 T4t 29 0.03
il 46 0.10 THARIEZ 27 0.07
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Table 9 Information of high frequency key words in English literature on mineral medicine research

KA xR S RPN ARV ES ! HR S AP ARV
realgar 194 0.11 orpiment 24 0.18
arsenic 74 0.20 sulfide 24 0.34
crystal structure 45 0.19 X ray diffraction 20 0.16
pararealgar 45 0.20 sulfur 19 0.15
apoptosis 45 0.08 iron 19 0.01
speciation 34 0.13 mercury 19 0.05
acute promyelocytic leukemia 33 0.03 geochemistry 18 0.04
As;Sy 29 0.08 realgar nanoparticle 18 0.04
arsenic sulfide 27 0.12 arsenic trioxide 18 0.02
pigment 25 0.06 trioxide 18 0.04
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Fig. 6 Key words cluster diagram of Chinese (left) and English (right) literature on mineral medicine research
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Fig. 7 Time zone evolution chart of key words in Chinese (top) and English (bottom) literature of mineral medicine research

2R MT LAY G5 JTCRIEABILARITRE
TR, RANRFEHAERNS . XA — R
AR T ARSI R R I E R, 2 ANE
Wk, MEASSA RS 2T T R B

234 PEORBERI TN N ORFE R, AEEATIA
TR, EEL 2009—2019 4F SRR A OC B R 3R 4T
0T, RSCCER AT R 171 N AL, 317 ki
2R JESCCHRA BT ALAG 3 257 NI A, 445 KBS,
T 8. Xt H A BT I b, bt
RPN Ao HRCOCERRILA 11 S SG8k A
BRI A 2009—2010 4E(F) “HEZTE”, &
/NN 2010—2011 E1) “PCAR”. =i o sa ial ) 5%
REDUREAT L 2015 SR 500 2 BB 565 1

BrEch 2009—2015 4F, X —W HIH P25 m Fe i Hi
WEEERAEMR . PR TR B, fRgUEE
2 52 BYBON 20152019 4, X AR TT
AR EER TR EEE. BRI SRR
DL SRBEIAAT 5 A, oK™ /0 2012—2016
[ “ expression 7, Hx /) BN “ apoptosis 7 -
“lengenbach”, 2009—2012 4[] “apoptosis” &4
I RIEFCH A, T 2012 ARZ S5, WIFFEHA e T

»

“sulfosalt” “exposure” “lengenbach” “expression”

AR,
3 RERE

AHH TR B CiteSpace 5.1.R6, MICHR AR
0L AEE RN 0T B S, B 9E i &



FEH 20212 H #52% H48  ChineseTraditional and Herbal Drugs 2021 February Vol. 52 No. 4 <1115«

Top 11 key words with the strongest citation bursts in Chinese literature

Key words ~ Year  Strength Begin End 2009—2019

S 2009 3.1231 2009 2012 se—
FFEEZSITEE 2009 4.0575 2009 2010 s

[LRE 2009 25354 2010 2011 s

A 2009  3.0998 2010 2013 - m——

WA 2009 28951 2010 2012 - mm—

H &% 2009 25080 2010 2011 - smem

SRH 2009 3.1625 2011 2013 o
BOUEE 2009 26031 2011 2014 o o

RS A HZ 2000 2.6544 2013 2014 —

BEOGEE 2009  4.0445 2015 2017 —

EAETTE vt 2009 2.5844 2017 2019 p—

Top 5 key words with the strongest citation bursts in English literature

Key words ~ Year  Strength Begin  End 2009—2019

apoptosis 2009  2.5330 2009 2012 WW

sulfosalt 2009 2.6440 2012 2014 mmmEEE-

exposure 2009 27223 2012 2016 mme-EEEES

lengenbach 2009 24906 2012 2015 ,..mEmEm

expression 2009  2.8698 2014 2015 __ . _mm,

El8 #ARRIKEIT (2009—2019 5F)
Fig. 8 Key words with strongest citation bursts of mineral medicine research (2009—2019)
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