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Fig. 1 Production sites of commercial salts obtained in Japan

for microplastic analysis during 2018-2020
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Table 1 Commercial salt samples analyzed in FY2020 and
FY2018

Procedure of seawater comxentration

FY2020
1 Holdaido Hirazama (Flatiztds)
2 Holkaido Hirazama (Flatiztds)
3 Akiz Hirazama (Flatiztds)
- Akim &Nazmmid RO, Hragzama (Flatiztds)
5
6

Miyaz Hirazama (Flati=tde)
MEyaz Hirazamz (Flatiztds)
Niizaz Hirazama (Flatiztds)

8 Niizan Hirazama (Flatiztds)

@ Ishilaws Surlight, Hragama (Flati=tds)

10 Idhilawa Surlight, Hragama (Flat i=tds)

11 Chita Hirazama (Flatiztds)

12 Chita Surdight, Hragama (Flati=tde)

13 Toigo Surlight, Hragama (Flati=tds)

14 Tolo Surlight, Hragama (Flat i=tde)

15 Aichi Kezle

16 Pl Surlight, Hragzama (Flati=tds)

17 Kyoo RO. Hirazama (Flat j=tds)

18 Chimawa RO, Hirazama (Flatj=tde)

1% Chimawa Notavailadle
20 Chimawa Surlight, Hrazama (Flati=tds)
21 Chimawa RO, Taezoe (Vardcal izals)
22 Ctiimawa Teezmow (Verdealizals)

FY2018

23 Hyom RO, Tazznz (Verdcalizale)
24 Hyoz RO, Tazzaz (Verdcalizale)
25 Seto-liland Sea RO, Taegzonm (Verdealizale)
2 Fulucka NA (notavailable)
27 Nagazaki RO, Tazzmos (Vardcal izals)
28 Nagazaki RO, Tazzmons (Vardcal izals)
2 Ofzrama RO, Tazzmas (Verdcal izale)
30 Chimawa RO R ¥ TR A - N
31 Quimwa RO " Polypropylene (PP) = 7 |
32 Chimawa RO ks . _ '
3 Ciimwa RO R S g . >
34 Okinawa Surlight s ey Yy, p
35 Ckimws  Suslig Ly Tt
36 Chiimawa Sudlight
37 Chimawa Surlight
38 Chimawa Removal of waer
39 Ocimwa  Hiragams (Rlatizeds)

40  Olimawa & Avsralia Hiragamas Flatiztds)
4l Chinawa &Mexco Hirazama (Flatizstds)
42 Mewoor Aweds sl loe Tapgzos (Verdcal fzale)

43 Austeatia Surlige

44 Tealy Surdig

45 Mexico Surdige

6 Mexico Sudigt . . o .

P \exico Teemea (Versical fogle) Fig. 2 Microplastics identified in commercial salts analyzed

48 Mexico Tazzos (Verdcalizals) in this study
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Table 2 Microplastic abundances (items/kg) in commercial

salts collected in the world

Location Origin R Par? MP (items/kg) Type of MPs References
samples
Japan 48 1.3 PE, PP, PU, PVC This study
2 0-9 PE,PET 4
Australia . <0 Acrylic, Nylon, PE, PET, ;
PP, PS,
CP, CL, PAN, PB, PE, PES, PET,
5 550-681 PP, POM, PMA, poly(viny! 8
China acetatezethylene) 3:1
Nylon, EVA, PE, PET,
3 120-718 PP, PU, PVC 7
. Acrylic, Nylon, PE, PET,
Taiwan 4 0-1300 PP, PVC, PW 7
Pacific Indonesia 1 100 PE, PET, PP 7
Ocean
Japan 1 0 4
Korea 3 100-300 ﬁgrylw’ Nylon, PE, PET, 7
Mexico 1 173 Fibres and particles 9
New Zealand 1 0-1 PE 4
Thailand 2 80-600 PE, PET, PP, PVC 7
1 47 Fibres and particles 9
USA
1 300 PE 7
Vietnam 2 100-200 Acrylic, PE, PP, PW 7
Pacific Ocean 1 806 Fibres and particles 9
Brazil 1 200 PET, PP 7
6 0-2 PE, PET, PP 4
France
1 0 NA (Not Avaiable) 7
Celtic Sea 2 300 Fibres and particles 9
Portugal 3 0-10 PET, PP 4
North Sea 1 67 Fibres and particles 9
Atlantic Senegal 1 250 PE, PET, PP 7
Ocean
South Africa 1 1-3 PET 4
4 50-150 PE, PET, PP 10
Spain
3 95-140 PET, PE, PP 10
United Kingdom 1 120 PP, PE, PVC 7
USA 1 300 PE 7
Atlantic Ocean 1 180 Fibres and particles 9
PE, PET, PP, PU, PA-
Turkey 5 84  PET, PP, PU, PA-6, 11
Black Sea PVC
Bulgaria 1 10 Nylon, PE, PP, PVC 7
Australia 2 0-9 PE, PET 4
8 56-103 PA, PE, PES, PET, PS 12
Indian India
Ocean 3 50-600  Nylon, PE, PET, PP, PVC 7
Malaysia 1 0-1 PP 4
South Africa 1 1-3 PET 4
5 27,000-31,680 PE, PP 13
Croatia
1 800 Nylon, PE, PET, PP 13
France 6 0-2 PE, PET, PP 4
6 22-594 PE, PP 13
Mediterran Italy
2 5-50 Nylon, PE, PET, PP 7
ean Sea
Sicilian Sea 1 220 Fibres and particles 9
7 80-280 PE, PET, PP 10
Spain
2 60-65 PE, PET, PP 10
Mediterranean Sea 2 266 Fibres and particles 9

CL — cellulose, CP — cellophane, EVA — ethylene vinyl acetate, PA - polyamide, PA-6 - polyamide-
6, PAK — polyalkene, PAN — polyacrylonitrile, PB — poly(1-butene), PE — polyethylene, PE-PP —
PE and PP copolymer, PES — polyester, PET — polyethylene terephthalate, PMA — poly methyl
acrylate, POM — polymerized, oxidized material, PP — polypropylene, PE — Polystyrene, PR -
phenoxy resin, PU — polyurethane, PVC - poly(vinyl chloride), PW- paraffin wax.
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and its Risk Evaluation in Human
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Summary

In recent years, there has been increasing public concerns in microplastic pollution and their impact on marine
ecosystem. The huge number of microplastics are detected in seawater, thus microplastics are also identified in
commercial salts produced by seawater at the highest concentration of 31,680 pieces/kg in Croatia. The ubiquitous
detection of microplastic in table salts have been reported in many countries, but little information is available on
the occurrence and abundance in Japanese salts. In this study, 48 commercial salts obtained from 15 prefectures in
Japan were analyzed for microplastic to understand the status of pollution and estimate the amount of dairy intake
in human. Approximately 100 grams of salts dissolved in 1 L of ultra-pure water was sieved by a 100 mm mesh
nylon filter. Solid particle, fragment and fiber on the filter were collected individually and analyzed for polymers
using FT-IR. As the results, 6 microplastics were identified in 6 of the 48 commercial salts analyzed. The
polymer types were polyethylene, polyurethane, and polypropylene. These microplastics may be either obtained
in original seawater or was inserted in salts accidentally during the manufacturing process. The average abundance
of microplastics was 1.3 pieces/kg in Japanese commercial salts, which are apparently lower than those in other
countries. It was estimated that 4.7 microplastics were ingested by salt annually in Japanese. This value was 3 to
6 orders of magnitude lower than those from indoor dusts, inhalation, and seafood consumption, suggesting less

pollution and adverse effects of microplastics in Japanese salts.



