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Hot spots and trends analysis of pesticide residue detection of botanical medicinal
materials based on VOSviewer and CiteSpace

KONG Fanle, JI Ruifeng, HE Xin
School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To obtain the hotspots and development trends of pesticide residue detection research on botanical medicinal
materials. Methods The literatures on this topic since the establishment of China Knowledge Network (CNKI) and Web of Science
Core (WoSCC) databases were searched, based on the obtained data, the trend of postings were plotted and the keyword and author
co-occurrence were analyzed by VOSviewer software and the institutional co-occurrence, key emergence and clustering analysis, and
timeline distribution mapping for the included literatures were conducted by CiteSpace 6.1.R6 Advanced software, respectively.
Results A total of 521 Chinese literatures and 153 English literatures were conducted, and it was found that the field developed
rapidly after 2005. The leading authors and institutions in China are the Chinese Academy of Medical Sciences represented by XUE
Jian, and abroad are the Osaka Prefectural Public Research Institute represented by Tagami Takaomi. The research mainly focuses on
the detection matrix [Jinyinhua (Lonicerae Japonicae Flos), Renshen (Ginseng Radix et Rhizoma), Sanqi (Notoginseng Radix et
Rhizoma), Huangqi (Astragali Radix)], types of pesticide residues (organochlorine, organophosphorus and pyrethroids) and detection
techniques (mass spectrometry coupling techniques), and the overall trend is toward the simultaneous detection of multiple pesticides
in different medicinal parts of herbs, with more efficient and simpler technical means. Conclusion The development of this field
benefits from the convergence of disciplines and the continuous improvement of the Chinese Pharmacopoeia in terms of pesticide
residue limits and detection methods, and the future development trend will focus on quality standard research and risk assessment.
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Fig. 1 Publication trend of pesticide residue detection studies on botanical medicinal materials
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Table 1 Top 15 authors of Chinese and English literatures publications in field of pesticide residue detection of botanical

medicinal materials

. CNKI ¥l /2 WoSCC %l
e 1E& RICE RBSIEIR RIS Sk = RoCE BRESIIIR RIS
1 A 23 486 21.13 XUE Jian 10 152 15.20
2 &uaT 23 601 26.13 YANG Meihua 8 164 20.50
3 XU 15 373 24.87 FU Zhifeng 7 267 38.14
4 TE 11 262 23.82 OUYANG Hui 6 256 42.67
5 ZFH 10 156 15.60 Kajimura Keiji 5 38 7.60
6 i 9 267 29.67 Tagami Takaomi 5 38 7.60
7 EHU 8 124 15.50 KONG Weijun 5 161 32.20
8 K 8 110 13.75 WANG Wenwen 4 228 57.00
9 Ham 8 85 10.63 ZHANG Lei 4 35 8.75
10 SRR 8 93 11.63 CHEN Lina 4 134 33.50
11 =9 8 151 18.88 WANG Yitao 4 61 15.25
12 FkEIN 7 83 11.86 Kitagawa Mikiya 3 28 9.33
13 Brbak 7 202 28.86 Nakamura Akihiko 3 28 9.33
14 AR 6 122 20.33 Okihashi Masahiro 3 28 9.33
15 Z=hnie 6 196 32.67 Satsuki Yuka 3 28 9.33
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Fig. 2 Collaboration network of authors in Chinese (left) and English (right) literatures on pesticide residue detection of

botanical medicinal materials
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Fig. 3 Collaboration network of institutions in Chinese literatures on pesticide residue detection of botanical medicinal materials
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Fig. 4 Collaboration network of institutions in English literatures on pesticide residue detection of botanical medicinal materials
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Table 2 Top 10 organizations of Chinese and English literatures publications in field of pesticide residue detection of

botanical medicinal materials

s CNKI #ifs WoSCC %i#fi
i Bl KE HRFAR K| RE HRE BHR
1 FEEZRZERACS D AE 32 2000  Chinese Academy of Medical Sciences & Peking 33 2006 H

B Union Medical College

2 R A A E B AR 25 1999  Chinese Academy of Sciences 7 2012 H[H
3 WK 14 2005  Southwest University 6 2017
4 RGME & 7 2015  Nanchang University 5 2005
5 LRHZRIR 7 2002  Osaka Prefectural institute Public Health 5 2006 HA&
6 MR 2 A B 7 1994  Zhejiang Academy of Agricultural Sciences 5 2021
7 EPEREEG T 7 2013  China Academy of Chinese Medical Sciences 4 2015
8 JTHH @?Pjim' 6 2008  China Agricultural University 4 2007
9 _bigTi R A AR T 6 2010  University of Macau 4 2011 th
10 SEMIm ‘?E.j(%— 5 2008  Chengdu University of Traditional Chinese Medicine 4 2015
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Fig.5 Cooccurrence network (left) and density (right) maps of keywords in Chinese literatures on pesticide residue

detection studies of botanical medicinal materials
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Fig. 6 Cooccurrence network (left) and density (right) maps of keywords in English literatures on pesticide residue detection

studies of botanical medicinal materials
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Table 3 Top 25 keywords in literatures on pesticide residue detection of botanical medicinal materials

SR LR
Fe . N - .
] AR A BR

1 RbZsy vl 219 gas-chromatography 33

2 AR 208 solid-phase extraction 33
3 ek 46 residues 32
4 A 45 pesticide residues 28
5 HE)E 38 organophosphorus pesticides 24
6 HHLEA L 35 pesticides 24
7 o] 30 organochlorine pesticides 21
8 FHAEHL 28 extraction 21
9 LA 2 24 multiresidue method 20
10 I RNt TR 24 traditional chinese medicine 18
11 PR 21 food 16
12 VS ESEZ 54 21 pesticide-residues 16
13 fisell] 20 quechers 15
14 FRELZY 19 tandem mass-spectrometry 15
15 SR 18 samples 13
16 JRERFRAE 18 clean up 13
17 TR 17 validation 11
18 gtk 17 MS 11
19 B B2 IR 16 pesticide residue 11
20 PR A v 15 chinese herbal medicines 10
21 AL 14 GC-MS 10
22 =t 14 solid-phase microextraction 10
23 REIRE & 14 water 10
24 Feril 77 % 13 traditional chinese medicines 10
25 oA 12 exposure 10

oI stspect rometry
#1 food sample. = "

%#3‘2&- na barcedé:s‘

B 7 HEYEAMRZAEMARBI (A) FIEZ (B) XK FIAREE
Fig. 7 Clustered view of keywords in Chinese (A) and English (B) literatures on pesticide residue detection studies of

botanical medicinal materials
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Table 4 Keyword clustering of Chinese literatures on pesticide residues detection studies of botanical medicinal materials

FRID FWAH  BEE

I [EE-SS7 3t

#0
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10

62
54
45
45
39
36
32
30
25
21
20

0.862
0.895
0.845
0.864
0.836
0.905
0.848
0.961
0.880
0.932
0.822

2013 REGFRE: MEmwh; obirik BEEERE BRBR

2011 RZGERE: ABAM: BN MW BEeEiE Y

2009  AEARAE; SENE, RARE: LM R

2008 ARZGERE: KWL RAFREAN: SNEMEA FERE R

2011 RZGERWE: AWBR: ROAREHISME: mOCRE; milEEER

2009 RZGRE: WBBAEGH-REHEE: FHRS FHRY: o RS
2006  SAHEME: AHGURARE: RAKE: SUETPRERZ: BRI L
2011 BRERATN: BORBREABRE; AR A RiEHEE

2008 ARZyERE: GEFL: TR TR BREUR A ARk

2011 RZGERE: RETRE B ORGSR DU TS AR P
2015 RZGERE: AUMEIE: BRBREEERIRE, R, we i

IkiEP S ALPSE S SN s

Bold keywords are cluster tags.

®5 EMEGM RN IS IR K

Table 5 Keyword clustering of English literatures on pesticide residues detection studies of botanical medicinal materials

RERID T REE CFYEE EESS 30

#0 46 0.886 2007  pesticide residues; medicinal plants; chromatographic analysis; herbal medicines; pesticide
residue

#1 44 0.758 2010  Chinese herbal medicines; dispersive-solid phase extraction; gas chromatography-mass
spectrometry; microwave-assisted extraction; multi-residue analysis

#2 38 0.854 2017  pesticide residues; Lycii Fructus; organophosphorus pesticide; fluorescent sensor;
upconversion nanoparticles

#3 36 0.783 2011  pesticide residues; tandem mass spectrometry; maximum residue limits; high
performance liquid chromatography; herbal components

#4 35 0.792 2016  traditional Chinese medicine; hazardous components; molecular imprinting technology;
active components; Panax notoginseng

#5 34 0.783 2012 pesticide residues; food safety; heavy metals; medicinal herbs; chemical contaminant

#6 30 0.792 2011 pesticide residues; medicinal plants; chromatographic analysis; Qianjinzhidai Pills;
effective ingredients

#7 25 0.800 2019  food sample; gas chromatography; graphene; soil sample; nanocomposite

#8 15 0.917 2019 traditional Chinese medicine; hazard index; pesticide residues; health risk assessment;

maximum residue levels

#9 12 0.918 2012 traditional Chinese medicine; 2D-DNA barcodes; pesticide residues; rapid detection; safety
issue

#10 8 0.976 2005  natural medicine; organochlorine pesticide; mass spectrometry; Glycyrrhizae Radix;

negative chemical ionization

JILEESATYAES BN N
Bold keywords are cluster tags.
BB AS MR T X R EAE 5 2 BrBeh . JSCSCER A 2001—2023 AR A
2000—2023 1 2005—2023 4F, FLrfH. & 2006—2023 4,

SCCHERIGIT TE 3R 73 2 BB 35 1 BB BB . EOCER 2RO B,
LSRN A 1987—2000 4EF1 1998—2005 4F, RS TS RS AR B, 2P B SRR

SCHRI
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Fig. 8 Timeline distribution of keywords in Chinese literatures on pesticide residue detection of botanical medicinal materials
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