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Abstract

The characteristics and particle numbers of residual microplastics were investigated in ark shell to establish a food
safety management method. The ark shell employed herein was purchased in Jeonnam province. The experimental
method involved disassembly of the organic matter present in the ark shell using 10% KOH, followed by qualitative
and quantitative analysis of the microplastics using Fourier transform infrared (FT-IR) spectroscopy. The mean
value of residual microplastics was 0.8 microplastic (MP)/individual in ark shell A, and were found to consist
of one polypropylene (PP), two polyethylenes (PE), and one epoxy. The mean value of residual microplastics was
1.2 MP/individual in ark shell B, and were found to consist of two PP, two PE, and two polyesters. In ark shell
C, the mean value of residual microplastics was 1.6 MP/individual, consisting of two PP, two PE, two polyesters,
and two acrylates. These results indicated that the residual microplastics in the ark shell are present in relatively
lower quantitative levels compared to the results presented in previous reports. However, due to the ability of
microplastics to contaminate marine life by absorbing harmful chemicals, thereby adversely affecting marine food
product safety, regular monitoring of the residual microplastics present in marine products is necessary to ensure
food safety.

Key words : ark shell, microplastic, residue, qualitative, quantitative

N 2 Z}A] 3} (National Fisheries Research Development Institute,
2019), Z2etto] 205 mg/ 100 g, EF-210] 628 mg/ 100
NxMeE 197 F 7P 88 Tl AL FoE 92 g el ofrli=ite] 1,966 mg/100 g $H50] A TH(Park,

veb d Aol 212 F4loll A tt(Park 5, 1998). 219t 2002). 3] z7He] Ae]gdo] vl el ulal AL 2006
F 2 Idx2ME 377 M Za §80] dshe utol 9 221280014 2017 4,524F 0= <F ou] Z7}83ith
Zo} Fafotol| A k2w 3 QItkPark 5, 1998). A 3% (Korea Rural Economic Institute, 2018). 2211} 2011'd 4:H]
Ne whld B9 o2 o] &E|QAINE A2 e e 21,0007 ol Al 213E<bd 14)& AR AFl &5, A&
gk 7150l Hilk 3 vKKim &, 2014; Kang, 2017). 7, M7 7 el e Aol el 7 2 $EE
T2 AR A = T} BEalR 9 Abo] 35.5%2 YEFETHTrend Monitor, 2011). B3} 3iF& o 2}ido] &

*Corresponding author. E-mail : okjbkim@sunchon.ac.kr, Phone : +82-61-750-3259, Fax : +82-61-750-3208

Received 17 February 2020; Revised 18 March 2020; Accepted 19 March 2020.

Copyright (© The Korean Society of Food Preservation.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

- 416 -


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2020.27.3.416&domain=pdf&date_stamp=2020-6-30

Microplastics in ark shell 417

5L 5ol dl5el BANE FE4, RS B
HH Bk Aol SH3fe] 2FHa Aol 22 28

& 4= ot HuE 3 ITHCliver, 1988; Chen 5, 2008).
gty AL A AAF R FFES] STsk
2012 A AA| ZekaE a2 29 8 Eow A
60 Ate] 1708 S7Fetsith ol2fg FAI= Zehg A
Abgo] Z7HRHA 20501 d ol & 11 FE Fe] 3309 Eol
o]Z Ao & HuE 1l UthBirol, 2018). STFE] Prkk
o 7t I G miEH e FekaE | o et
7ot sl dzd7] 5 Febksy HlEo] 60 - 80%E At
Al8kar Ath(Derraik, 2002). W= af Fe 7| el 2= E2
28 A= 5 mm ve] EekaE S vAEekaY
(microplastic, MP)°]2} & 2]dlal ) th(Santos<} Duarte,
2015). AlAIAA 7= Fepg Q1A AFHE 7 AT
w2 gk Algho] AFAIE HH ok nAEetaE o &F
£ 5 golgtar Hudlar At World Wide Fund for Nature,
2019).

A Eetay 2AMHE f71E 2, e &
Fourier transform infrared(FT-IR)E ©]-&-3+ ¥-4do] 7174 &
w0 2 ARg-E|= 4@ o] Th(Andrady, 2011; Lee®}
Kim, 2017; Shim 5, 2017a). Al & 234 {7184 52
nAEekE ] B 2 AR EA A WelEdE 2
I Aol §714kE o] &-3ke] A AZTHLee2}t Kim, 2017).
H|Z Fele nAEeg ) 08 LS540 EE Ao
£ o] &3l nAZEAE S 2] gtKChae 5, 2014). FT-IR
= Ao g e] Hlo] Al YAkE]o] AlFet AT AH-
e o] T viES ST =M A8 3
Aol 7hgg EdHolth(Lee &, 2016).

FehaE2 Aty 5 8EkA, B4 dds Suisk
3}7] $13ll bisphenol-A, phthalates, tetrabromobisphenol A
59 3ketEA S 13t Mato 5, 2001). S2kEle] 7}
aA, A Go & ARS-E = bisphenol-A, phthalates,
tetrabromobisphenol A 52| F3l3}eE2 L Zef2EH o]
WalE S &&= SAELRE A&sta ot
(Cole 5, 2011). =3k, 2HA] E3lE v|xZek=Ee] =
TEES I3 771884 (Chae T, 20143 71318
E4o] sl 2EE A2 HuE 3 3 tHTeuten
%, 2007). 2717} 2 -3 mm2] polypropylene(PP) 312
7 F71 29 E A (persistent organic pollutants, POPs)S-
SRt 1008 o] F&38ta YthMato 5, 2001). 25
fraflEded e AE nAlEeRE S S el AHE
A5 7P 2 vlale HolAkze] FHF Dol e IRt
ot AEeteaY o9 diE A FAE A HSiERt ofy
g} 2 FA 3 A A5 = Aol tiMoore 5, 2002; Browne
5, 2008). Lt AA7RA] nA|EeksE o dol g
T= uf$- nj ekt Ao} WA B Aol A= AlS=d

[

ol

M

7

=

2 g AME AEe depds A Al A
e 92 S 3RA Fujatden, U zhzte
Az 5 5708 FHetel Aol Attt 22t 571
Tl FARIES I E Aesct

w72 & { HAHE

E 289} AAEL Kim 5(2019)2] B x| upzh
At 27t sute] g2 oA FE3 7RRE |
L H]A ] ¥ F 10%-KOH(Daejung, Siheung, Korea) &
o 500 mLE A7lete] oF 40°Ce] &L (WB-20M,
Jeiotech, Dagjeon, Korea)ol|A] 2417t 7+A 0 2 wwtelH
4871 A F S SR frlE AlA FEE Rl
100 umA|(Test sieve, Chunggey industrial, Gunpo, Korea)
of A8 S/TE MHsIAT

HE 22 ¥ Ze ozt

H]Z 2% Kim¥} Kim(2015)2] ol whe} Ao 2
AAHS NaCl-8-(Dacjung)= ©]-&-5t] 2T~
70 F AR AAAZ T FAE EeES 2R3 14
o= 2 AA vHlF BElE AEE F=o] 45 um<l
o] 72| (Mesh filter, Taemyong Science, Uiwang, Korea)=
A oA 7, AR S F2] Al petridish Fol A 2ol A
AZAZ T

go

FT-IR 24

A% o] A S Andrady(2011)9] HHHo| wat FT-IR
(iN10 MX, Thermo Fisher, Waltham, MA, USA)-S ©]-&3}
o] AL AR E AR AT FARG F, 4
HAE vAsHAl T3tk 2hzhe] oA HAH
patticle 75 g #Ae] 2H2 Z-8313) 2™, particle]
2HEHS A% T library S Ba A S e}
%t} Library 72243}, hit quality>700 ©]4<1 ¢ 5L
g AHE A sHATHChae 5, 2015).

A

A o 3

242t sz o] vAlEeksE AR Table 19 W



418 A FA AT E S A A27d A3 (2020)

Table 1. Quantitative evaluation of residual microplastics in ark shell

Type" Total weight (g) Edible weight (g) No. of total microplastic (MP /ﬁ/l[ (eﬁggli dual)
Ark shell A 68.913.9 33.0£3.2 4 0.8
Ark shell B 70.8+5.3 32.0+2.7 6 1.2
Ark shell C 69.0+4.6 31.1+4.0 8 1.6
Total 69.6+4.4 32.143.2 18 1.2+0.4

DArk shell A-C, ark shell purchased place.
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Fig. 1. Photograph of microplastic in ark shell.
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Fig. 2. Comparison of sample (red) and library (purple) in FT-IR spectrum.
A, PP; B, PE; C, acrylate; D, polyester.
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