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Table 1. Information on salt samples analyzed in this study

Sample ID | Collection site of seawater | Procedure of seawater concentration
1 Hyogo lon Membrane & Tategama (Vertical kettle)
2 Hyogo lon Membrane & Tategama (Vertical kettle)
3 Seto-Inland Sea lon Membrane & Tategama (Vertical kettle)
4 Fukuoka NA (not available)

5 Nagasaki lon Membrane & Tategama (Vertical kettle)
b Magasaki lon Membrane & Tategama (Vertical kettle)
T Okayama lon Membrane & Tategama (Vertical kettle)
8 Okinawa Reverse osmosis (RO)membrane

9 Okinawa Reverse osmosis (RO)membrane

10 Okinawa Reverse osmosis (RO)membrane

11 Okinawa Reverse osmosis (RO)membrane

12 Okinawa Sunlight

13 Okinawa Sunlight

14 Okinawa Sunlight

15 Okinawa Sunlight

16 Okinawa Removal of water

17 Okinawa Hiragama (Flat kettle)

18 Okinawa & Australia Hiragama (Flat kettle)

19 Okinawa & Mexco Hiragama (Flat kettle)

20 Mexico or Australia and Japan  Tategama (Vertical kettle)

21 Australia Sunlight

22 Italy Sunlight

23 Mexico Sunlight

24 Mexico Sunlight

25 Mexico Tategama (Vertical kettle)

26 Mexico Tategama (Vertical kettle)
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Table 2. Microplastic concentrations in commercial sea

salts collected from different countries

Number of

MP

Location Origin EmEs (i) Type of MPs References
Brazil 1 200 PET, PP 7
6 0-2 PE, PET, PP 3
France
1 0 NA (Not Avaiable) 7
Celtic Sea 2 300 Fibres and particles 1
Portugal 3 0-10 PET, PP 3
North Sea 1 67 Fibres and particles 1
Allantic Senegal 1 250 PE, PET, PP 7
Ocean
South Africa 1 1-3 PET 3
4 50-150 PE, PET, PP 8
Spain
3 95-140 PET, PE, PP 8
United Kingdom 1 120 PP, PE, PVC 7
USA 1 300 PE 7
Atlantic Ocean 1 180 Fibres and particles 1
Turkey 5 84 PE, PET, PP, PU, PA-6, PVC 11
Black Sea
Bulgaria 1 10 Nylon, PE, PP, PVC 7
Australia 2 0-9 PE, PET 3
8 56-103 PA, PE, PES, PET, PS 9
India
Indic Ocean 3 50-600 Nylon, PE, PET, PP, PVVC 7
Malaysia 1 0-1 PP 3
South Africa 1 1-3 PET 3
5 27,000-31,680 PE,PP 4
Croatia
1 800 Nylon, PE, PET, PP 4
France 6 0-2 PE, PET, PP 3
6 22-594 PE, PP 4
: Italy
Mediterran 2 5-50  Nylon, PE, PET, PP 7
ean Sea
Sicilian Sea 1 220 Fibres and particles 1
7 80-280 PE, PET, PP 8
Spain
2 60-65 PE, PET, PP 8
Medlt:::;anean 2 266 Fibres and particles 1
2 0-9 PE, PET 3
Australia
1 80 Acrylic, Nylon, PE, PET, PP, PS, 7
CP, CL, PAN, PB, PE, PES, PET,
5 550-681 PP, POM, PMA, poly(vinyl 10
China acetate:ethylene ) 3:1
Nylon, EVA, PE, PET, PP, PU,
3 120-718 PVC 7
. . Acrylic, Nylon, PE, PET, PP,
Chinese Taipei 4 0-1300 PVC, PW 7
Indonesia 1 100 PE, PET, PP 7
pacific Japan 1 0 Not available 3
Ocean Korea 3 100-300  Acrylic, Nylon, PE, PET, PP 7
Mexico 1 173 Fibres and particles 1
New Zealand 1 0-1 PE 3
Thailand 2 80-600 PE, PET, PP, PVC 7
1 47 Fibres and particles 1
USA
1 300 PE 7
Vietnam 2 100-200  Acrylic, PE, PP, PW 7
Pacific Ocean 1 806 Fibres and particles 1
Japan 26 0.38 Stylene This study

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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Summary

In recent years, there have been an increasing number of reports for the occurrence of microplastics in
beverages and foods, and more than 30,000 microplastics were detected in 1 kg of commercial salt obtained from
European country. However, little information is available on the microplastic pollution in salt samples in Japan.
In this study, we tried to understand the present status of microplastic contamination and estimate the amount of
exposure to humans from commercial salt. In addition, the concentration of microplastics in indoor dust was
examined to estimate the human exposure, and a comparative analysis was performed with the value obtained with
commercial salts.

Salt samples (n=26) were obtained from domestic supermarket and specific salt stores in Japan. Salt
samples were dissolved in ultrapure water and filtered through a nylon sheet of 100 um mesh. The small pieces
on the sheet were observed with a microscope and collected with tweezers, and the component was identified by a
Fourier transform infrared spectrophotometer (FT-IR) or a microscopic FT-IR. In addition, the microplastics
were extracted with an organic solvent and then chemicals containing in the samples were qualitatively analyzed
with a gas chromatograph mass spectrometer (GC-MS). Further, we collected an indoor dust and analyzed
microplastics.

As the results, particulate solids were detected in a wide variety of salt samples. The FT-IR analysis
suggested that these were natural components, such as calcium sulfate (CaSO4) and silicate. A blue particle with
a length of 0.124 mm were confirmed from a domestic salt, and microscope FT-IR suggested the material as
urethane. The average concentration of microplastics in Japanese salts was 0.38 pieces/kg, and the average
number of microplastics consumed by Japanese from salt was estimated to be 1.4 piece/year. These values were
apparently lower than those of other countries, suggesting that microplastic contamination in Japanese salt was
considered to be minor.  On the other hand, the concentration of microplastic in indoor dust was extremely high,
302,000 pieces/kg, and the annual exposure to humans was estimated to be 4,927 for children and 2,007 for adult.
Several harmful compounds, especially for phthalates, were identified in microplastics of polyvinyl chloride in
indoor dust. Investigation on risk assessment of human exposure to microplastic is an important issue to
understand their potential risks. Overall, it is considered that the risk of microplastic contamination and human
exposure in Japanese salts is minor and smaller than that of indoor dust.



