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Abstract This study examined the research trends of "Microplastic in food" with a scholar databaseusing
the centrality analysis method. The data was based on research papers published from 2011 to 2020,
sorted by "microplastic" and "food". The centrality analysis methodology(Degree centrality, Closeness
centrality, Betweenness centrality) was applied, followed by a keyword-based frequency occurrence
analysis. The results suggested that more than 30% of the total keywords were related to "marine" and
"pollution". Therefore, research on the effects of microplastic pollution on the ecosystem had mainly
been conducted. On the other hand, only 6% of the keywords were related to "toxicity" and "ingestion".
Hence,the number of studies on microplastic exposure caused by bioaccumulation or food are still
insufficient. These results can be used to provide directions for future research, as well as provide basic

data for political decision-making on the environmental hazards of microplastic.

Keywords : Betweenness Centrality, Closeness Centrality, Degree Centrality, Microplastic, Network Analysis

1. M2 A wEo] A8l Wd FHsA F7kiL 9l
2012¥19] A HA ZAE PYAERS ofF 29] 8H Eo
ZepAE 2 ARR] HWeElglat oot &84 § WERE 2 19009d EEkAE AARE viw gl o oF 60uf7t

*Corresponding Author : Sung-Yong Cho(Defense Agency for Technology and Quality.)
email: syc5961@dtaq.re.kr

Received February 19, 2020 Revised April 7, 2020

Accepted May 8, 2020 Published May 31, 2020

508



ANeF 7 EtAE

A2 HithE HR= 2
2 60~80 %T=OoZ 2
H]5-S 2|5k (2], 9501t E9] ZpAE Y
717h viE f9lElo] Azt eddoz AHHTH3).
E3| Zgtag 27| F “v|A|EekAE (microplastic)”
S Eetag 279 oF 15~31 %5 AARITHS]L
EgtaE2 O 37)9 wEk “HYicZekAE(nano-
plastic)"#8 “Hl7}E2tAE (megaplastic) 7HA] & 57}
A AR BRE = glet o] F vAERAE2 AF
5 mmoe]ste] HlAIgt 379 §44 TEA} SFEE 9
HoH5). olgfgt nAIEEtA"EL O 7|7} v Zo} o
2 7HA] IAEE BAY Y9log A Qi) E3] &
B4 SR ED 22 AYYEEC] uASSHAES ¥

[%

L

.

ok
ol

Mo 4

olz 29lskal AFfshs A2 Al = s,
AE529 A3 Holakad] A3 e Az

T 15El] nNESAE S4o] 'IAgTo =X 1 w5
flFo] AH6~7). AR T “AFdl(mediterranean
sea)"ollAl AAFHE "ojR(fish)"9 18 %ol dellA E2tA
g mtHo] HA=E e H[8], “Edf(north sea)"ollA G4l
== "EHmussel) "M E vA|EEtAE 0] AR
T B v IeH9).

SHH AEAIY O] AT TEC] AE9] B4k 75, &
v Al @Al Slo] "4l 94F THEE ZAR I
ROIA T ETAE Y ggo] F7lek= FAloIth A AlA
Hog AF xAA 9 Y= 4 vle ©A] 31 %, 3
4 EGAE 24 %, 94 EHAE 20 %, a5 14 %, #
g 6 %= EGAH 4 HlEgo] 7 44 %l c|2=
Aog ZAE oW 55| 343 78 S-S Ahdhe
YHH 7PET 7hgAgo] 5% A 2R HlEE
F7Voke FAloIHH10]. Wt E2tAE S &83 718
AF Az BopllAe vA|EEtAE | tigt TA4lo] Eof
A& FAlolH I A EobA AP =
8118k 4 Uit Laura M. Hernandez(2019)

AF+AHH11]0] =9, st 2 S=2E vt
ALgE = E2tAE Eld(tea baghs AR 7
AAE A3 525 95 T

N, deZgag2 319
|78k v} Qloh. E3 Kieran
St AdzH12]o] w=EE gE

o W

D. Cox(2019) 5°]

vl
=

509

i

59] 7| A BN E )4 SetiEo] 4
23] Fig. 1914 R v} Zo] Behae o
Bolq A2H nMBetAE o] o] THE 7| TAE
A2E A B0 Be Aow BuHYr,

=2 i

Detection Ratio

salt

Bottled Alcchol — Air Honey

Water

seafoed  Sugar

Items

. 1. Microplastic Concentration Detection Result
for 8 Items[12].

Fig

A o EAEY 09 W 0GR, LY
Ale), AEA] FAE FFA e AT 2 AR
£ Sof thESolAl ol LeaA, ol ulej 7t
FHED Zo] QPPN £3) Fohe 4% 5o &

A2FA]

e vAETAE] AT AT A5 AAolth ¥
£l nAETAEY 22 ofstEd] AVAeR kE

& 4 w31 SOl tiet 4 A+ 5= 243
Zagt Aol

olel & AT 4F AH A7 JNe v
7| 91 AE ISR g @7 S Herst
74 3. ol Aoh A2 hFET g Heol

A B A19E A dEYE BATES
o] B Als|a}et Hof Hut ohet Aoty
o} 5 ofe sho] 24 48 UrHI3-15]. o
o 71& B Tersh] SR ATRA SAE
A7) oo 488 v} gloni[16], ol T AT
sofo] obd 7|9= 7k fojuje ATAAS Wl
OINE F) SEE BAE] Mot 5

HA[13] 5 thHos &8Eo gt

>
o

ol
-/

e

10

)

= ;9‘
i okt & fx

fl

o)

oQ

=

g

019":

ol
rr

L
g

ek
el

o)

2. 28



el

R

2] A2148 A5%, 2020

2.1.1 Hlo|g Orold

2 AT HolEHlo|AF FAT
71 9 985 A+ 5 &2 A+
A|&3k= “ScienceDirect”[17]714]
HAESAE] it B E8E
dolgHlojAoA  thg Zo]
(microplastic)’@} "4]Z(food)" 7|¥=E
2 AMsL, e 2 109 2F I
o= 5lolty. 24 F 652719 =EFEE Y55
onj, Z Ardg 5% =9 4= Table 13} Zth

T

Table 1. Collected Journals from "ScienceDirect” DB

Year Journal Counting
2011 3
2012 1
2013 5
2014 10
2015 26
2016 57
2017 58
2018 142
2019 239
2020 111
Total 652
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Table 2. Top 20 Word Frequency Rank from 2011 to

2020
Rank Word Counting
1 microplastic 337
2 plastic 131
3 pollution 99
4 marine debris 82
5 fish 64
6 marine 56
7 environment 51
8 toxicity 48
sediment 41
9
polystyrene 41
11 ingestion 38
beach 28
12
water 28
FTIR 25
14
waste 25
16 risk 24
17 human 23
Mediterranean sea 23
ecosystem 22
19
management 22
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Fig. 2. KeyWard Frequency Trend from 2011 to 2020
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Table 3. Top 20 Counting Result from 2011 to 2020 (Each Year)

Word 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
microplastic 0 1 1 6 14 19 28 78 133 57
plastic 5 0 4 3 5 17 13 36 34 14
pollution 0 0 1 4 4 8 16 22 33 11
marine debris 0 0 2 1 6 11 6 27 23 6
fish 1 0 1 0 1 3 8 17 23 10
marine 0 0 1 1 3 3 8 16 18 6
environment 2 0 0 1 3 3 10 9 18 5
toxicity 2 0 0 0 2 1 3 13 15 12
sediment 0 0 0 0 1 3 4 7 17 9
polystyrene 0 0 0 1 1 1 0 7 16 15
ingestion 0 0 2 1 2 5 4 10 9 5
beach 0 0 0 0 1 4 3 7 13 0
water 0 0 1 0 2 0 0 5 13 7
FTIR 0 0 0 0 0 2 3 8 10 2
waste 0 0 0 0 0 4 4 1 12 3
risk 0 0 0 0 2 0 2 7 8 5
human 0 0 0 2 1 1 4 5 8 2
mediterranean sea 0 1 0 2 1 2 0 5 8 4
ecosystem 0 0 0 0 1 2 3 3 11 2

_management 0 0 0 0 2 4 2 4 8 2
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Table 4. Top 20 Degree Centrality Result from 2011

to 2020
Rank Word nDegree Centrality
1 plastic 0.090
2 microplastic 0.063
3 marine 0.032
4 pollution 0.023
5 water 0.019
6 marine debris 0.018
7 fish 0.014
environment 0.009
8 waste 0.009
food 0.009
toxicity 0.008
11 sediment 0.008
ingestion 0.008
polystyrene 0.006
14 beach 0.006
human 0.006
health 0.006
waste water 0.005
18 FTIR 0.005
risk 0.005
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Table 5. Top 20 Closeness Centrality Result from
2011 to 2020

Rank Word nCloseness Centrality
1 microplastic 100.000
plastic 100.000
3 pollution 95.122
4 marine 90.698
5 water 90.698
6 fish 86.667
7 environment 84.783
8 marine debris 82.979
9 contamination 76.471
risk 75.000
10 food 75.000
assessment 75.000
3 sediment 73.585
monitoring 73.585
5 waste 72.222
toxicity 72.222
human 70.909
17 ingestion 70.909
accumulation 70.909
management 70.909
2.5 07 e &AM
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Table 6. Top 20 Betweenness Centrality Result from
2011 to 2020

Rank Word nBetweenness Centrality

. microplastic 3.648
plastic 3.648

3 pollution 2.938
4 water 2.650
5 fish 2.328
6 marine 2.172
7 environment 1.934
8 marine debris 1.569
9 contamination 1.244
10 accumulation 1.079
11 toxicity 1.051
12 risk 1.009
13 assessment 1.008
14 food 0.940
15 chemicals 0.938
16 mussel 0.907
17 waste 0.784
18 monitoring 0.774
19 sediment 0.763
20 polyethylene 0.750
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