RGE

fRtk: http://www.aes.org.cn

RO-ENVIRONMENT SCIENCE

HTFCiteSpace E & BEY A HKISCEATHRE ST
P, Rokor, BEW, R

FIHASL:
B, Rk 5, BIR, 45 2T CiteSpace B4 J& A W) AT 25 1 SCRRTHE T[T, AL PREERL22417, 2020, 39(1): 17-27.

TEZR R View online: https:/doi.org/10.11654/jaes.2019-0713

AT RGBS B

Articles you may be interested in

o FH 45 V5 Y18 S IR R AR U SOk T

kGG, ZRiEal

FNFREERLF24 4. 2018, 37(11): 2409-2417  hitps://doi.org/10.11654/jaes.2018-1128
A H 38 4 IR 15 Y ot it

EEZE, RIS, FIARSE, B

LV FRBE R3] 2017, 36(12): 2365-2378  hitps://doi.org/10.11654/jaes.2017-1317
FEFSCHR - A B [ A 4 R A 9 Bt A

Uity R BH PR, R A

Ay ISR 25 4R. 2018, 37(4): 688-695  hitps://doi.org/10.11654/jaes.2017-1477
ST kA 201 64F BRI L A AR ST P

Flal5E, EEZE, BRI, AR

LV FRBE R3] 2017, 36(2): 205-215  https:/doi.org/10.11654/jaes.2017-0128
IR AN YA AR BB Y

L, R, R, BEAR R

F IR R4, 2019, 38(9): 2011-2022  https://doi.org/10.11654/aes.2019-0601



http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0713
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1128
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1317
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1477
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0128
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0601

2020,39(1): 17-27 xR W F OB R F F R 202041 H

Journal of Agro-Environment Science

B, Sk, BB, 45 JET CiteSpace T4 A AR W AT 28 ML SCHR T 204D, AL BREE R 2741, 2020, 39(1) = 17-27.
LUO Yang, WU Yong—gui, DUAN Zhi-bin, et al. Bibliometric analysis of bioaccessibility of heavy metals based on CiteSpace[]]. Journal of Agro—Environ-
ment Science, 2020, 39(1): 17-27.

E T CiteSpace ER R EW A LRI XEITE ST

1 A= 1,2,3*% ] > ]
7 ', 2R , BRER, B R
(LM R RS IR TARZBE, WP 5500255 2. v K2z ARSI, B 5500255 3. 5i 044 W& B IR AL 25 TR 5
Uy, $EFH 550025)

o OE N T REWNAME OCE SR A Y RT 45 TS U S E IS IR SR M R RS e AR S S A 2R 2006—2018
AL 134F CNKI 5 Web of Science ™ %0 A 85U i vh A G TE 42 @ AE W nl 25 PE 09 STk, A CiteSpace B4 il ¢ F 4 J& A= 9]
ZEPERFEE AR RS IEEA T SCER T AL B o 45 SRR I T 13 AT R AR 5 A0 R SO R SO L B s R R S R, HoE 2011
AR 2016 47119 & SCECRE H BU/INR 0 R PR 4 T AR W nT AR PRI G W] Al 3N R R B B, A5 AN B BE R ST BSOS AL, 2 A5 AR
A T R AR S (PM.s” 5 [ DY B 4 AR AT 45 PR RT ST 3R AR SR 2 A B B B 2 AR AR R AR, FL 2006—2014 4
W BB, R AR T A R AT A RSN A=A A S A v 2 R XU PEAN 5 2015—2018 47 55 B R,
FEBIIT AR A 3-SR OR BEBE IR AT G BRI S AR R 55 ) — (/M AL B~ Fe KU A0, HLAE — B 32 20T
12 o il XU AF 5T R B — BRI A T L B — JRUBS: 32 44 /N RS A P-4 T8 Ak ol 2R RUBS: R B RO 2257t o BREEE
FEE T 4B AT 45 PRI BT SR, o R AP B0 (FUR TR

KEER R AT A% (KBS T 5 CiteSpace ; SCHRTT =204

FESHES:X820.4  XEAAREAG:A  XEHES:1672-2043(2020)01-0017-11  doi:10.11654/jaes.2019-0713

Bibliometric analysis of bioaccessibility of heavy metals based on CiteSpace

LUO Yang', WU Yong—gui'**", DUAN Zhi-bin', XIE Rong'

(1.College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China; 2.Institute of Applied Ecology, Gui-
zhou University, Guiyang 550025, China; 3.Karst Eco—Environmental Engineering Research Center of Guizhou Province, Guiyang 550025,
China)

Abstract: In order to understand the evolution, current status, and progress of research related to the bioaccessibility of heavy metals, in ad-
dition to the development of their trends in China and abroad, this study searched relevant literatures from the database of CNKI(China Na-

™

tional Knowledge Infrastructure) and Web of Science™ Core Collection Database for the period of 2006—2018. CiteSpace software was
used to draw a knowledge map of the bioaccessibility of heavy metals and to make a visual analysis of relevant literatures. The results
showed the following. The number of Chinese and English publications on the topic experienced a fluctuating, increasing trend between
2006—2018, with a small peak in the number of publications occurring in 2011 and 2016. International research on the bioaccessibility of

heavy metals could be divided into three development stages, whereby the research hotspots of each stage were different. The keywords soil

properties, atmospheric dust, food chain, and PM,s were the current research hotspots. Domestic research was clustered into two stages and
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two core evolution routes. The first stage of the main research route during the period from 2006—2014 was : heavy metals; chemical specia-

tion/in vitro digestion; bioavailability/bioaccessibility; health risk assessment. The second stage of the main research route during the period

from 2015—2018 was: farmland soil; passivation agent (e.g., hydroxyapatite, superphosphate, and potassium humate); in vitro digestion

model; health risk assessment. This second stage had received extensive attention. The evaluation of health risk research had evolved from

single environmental media, single risk receptor, and small-scale assessment to multiple risk sources, food chain, and large—scale compre-

hensive assessment. European and American countries laid the foundation for research in this field. China started late but had developed

rapidly.

Keywords: heavy metals; bioavailability; health risk assessment; CiteSpace; bibliometric analysis
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Figure 1 The number of published papers on heavy metal
bioaccessibility in CNKI and Web of Science™ database
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Table 1 Countries with top 10 on the publications of heavy

metal bioaccessibility

[ Country K X Ht/h Publications  H 4 HC P Centrality
"1 [E China 99 0.12
FE USA 76 0.32
fil%= K Canada 46 0.28
#i[H England 45 0.36
PEHEZF Spain 37 0.34
A FIW. Australia 33 0.24
75 [# France 31 0.26

EJ India 21 0

% T Portugal 13 0.25
4 P4 Brazil 12 0.03
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Table 2 Organization of top 10 on the publications of heavy metal bioaccessibility

B YR SO/ Bt HASCR SO
Institution Publications Institution Publications

Chinese Academy of Sciences 46 b E R e A A PR 5T O 9
British Geological Survey 19 Al AN TR IR AR R i I i 6
University of South Australia 15 o R B 9T A B 5
csIC 11 Fh R B R 2 R B 2 e 5
Royal Miltary College of Canada 10 TG AR A GRS PR B B 22 4
Nanjing University 10 PO R R TR IR 27 Bt 3
University Florida 9 JUPERA R TS TR B 3
USEPA 8 JUPEH R B V6 DR W e 3
University Newcastle 6 TR 2 ] BE s S e i B 3
Cooperat Res Ctr Contaminat Assessment and Remediat 6 VU SR S PRI A B R R 5 TR R 3
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Table 3 Author of top 10 on the publications of heavy

metal bioaccessibility

et R | e, S b
Author kj{i/’% Centrality || Author ZV:SCE/% Centrality
Publications Publications

Wragg Joanna 14 3.53  |EAIL 12 0.31

Juhasz Albert L 10 0 Dig T 4 0.22
Koch Tris 9 315 |[FU5% 4 0
Reimer Kenneth J 9 3.15  ||s &K 2 0
Velez Dinoraz 8 0 IR 2 0
Ma Lena Q 6 0 FEIRY 2 0
Cui YanShan 6 0 B 2 0
Naidu Ravi 6 0 ||PR3TFT 2 0
Cave Mark 6 0 | 2 0
Smith Euan 5 0 BEE 2 0

T 5L D 2 TR B VA M AR Y AR SO
B A L PR 4 (S HP G S B 01 T e HE Y
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Table 4 The author cited in the Web of Science™ database

HE#4 Rank  fE# Author  2EBE5 AR Frequency % 1] Half-life
1 Ruby M V 189 5
2 Oomen A G 156 6
3 Juhasz A L 106 5
4 Wragg J 100 5
5 Rodriguez R R 87 4
6 Intawongse M 70 6
7 USEPA 58 7
8 Anonymous 57 4
9 Van de W 53 4
10 Denys S 53 5
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Table 5 Keywords co—occurrence distribution table for heavy metal bioaccessibility research

S B, A R

KA OBUR, A H )

0 Year Keywords (Frequency, Centrality ) O3 Year Keywords (Frequency , Centrality )
2006—2010 Lead(138,0.43) 2015—2018 Binding(2,0.16)
Toxicity(26,0.41) China(17,0.15)
Bioavailability(149,0.36) Soil property(2,0.14)
Bioaccessibility(201,0.27) Fish(6,0.08)
Sequential extraction(38,0.25) PM.5(3,0.06)
Human health risk(31,0.25) Food chain(2,0.04)
Contaminated soil(88,0.25) Biosorption(2,0.04)
Cadmium(88,0.25) Arsenic bioaccessibility (7,0.04)
Speciation(70,0.24) Shet(3,0.03)
Health risk assessment(21,0.21) Liver(2,0.01)
Mercury(18,0.24) Biochar(3,0.01)
Arsenic(55,0.21) Road dust(4,0)
Absorption(8,0.18) Plant(2,0)
Extraction test(31,0.16) In vitro bioaccessibility (3,0)
Copper(15,0.16) Human health risk(5,0)
Vitro digestion(18,0.13) Fly ash(2,0)
pH(2,0.07) Cooking(2,0)
Heavy metal (138,0.06) 2006—2010 H4)R(39,0.62)
Oral bioaccessibility (10,0.03) +4(23,0.42)
Immobilization(2,0.05) AT 2544(53,0.29)
Bank vole(2,0.03) AR RNE9,0.21)
Lymphocyte(2,0.02) b2 45(8,0.11)
Caco=2 cell(2,0.01) Ph(3,0.05)
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