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HIGHLIGHTS

GRAPHICAL ABSTRACT

e Two new saxitoxin analogues, M5-
HA and M6-HA were found in scallop.

e Structures of M5-HA and M6-HA
were elucidated by using NMR and
chemical derivatization.

e M5-HA and M6-HA were predicted to
be derived from C2 in scallop.

e Chronological analysis of PSTs sup-
ported that M1/M3/M5-HA are me-
tabolites of C2.

"
8
3

-4#-C-toxins (C1+C2)

F; M-toxins (M1+M3+M5-HA) I
20

GTXs

3
&

BB

Toxin concentration (nmolig)

May 22

3588
o b} |§ date (2018
Patinopecten yessoensis ampling date (2018)

ARTICLE INFO

ABSTRACT

Article history:

Received 16 December 2020
Received in revised form

9 March 2021

Accepted 10 March 2021
Available online 15 March 2021

Handling Editor: ]. de Boer

Keywords:

Saxitoxin

Paralytic shellfish toxins
Scallop

NMR

Metabolites

* Corresponding author.

The scallop, Patinopecten yessoensis, was screened for new saxitoxin analogues to study the metabolism
of paralytic shellfish toxins (PSTs), and this resulted in the discovery of two new analogues: M5-
hemiaminal (HA) and M6-HA. M5-HA was isolated and its structure was determined by using NMR
spectroscopy. It contains hydrogen at C-4 with opposite stereochemistry to that in saxitoxin, and a
hemiaminal was formed between 9-NH; and the hydrated ketone at C-12 in a-orientation. This is the
first reported structural feature in a natural saxitoxin analogue, whereas the same ring system has
previously been reported in a synthetic saxitoxin analogue, FD-saxitoxin. Acid hydrolysis of the carba-
moyl N-sulfate in M5-HA produced M6-HA which was also identified in P. yessoensis by using LC-MSMS.
M5-HA was not synthetically produced from M1 (11-hydroxy gonyautoxin-5) and M3 (11,11-dihydroxy
gonyautoxin-5) through incubation in aqueous buffers. Furthermore, PSTs in the hepatopancreas of
P. yessoensis, cultured in a bay located in northeastern Japan, were chronologically analyzed in 2018. The
highest concentrations of M1/M3/M5-HA were observed two weeks after C-toxins had reached their
highest concentrations, which provides evidence that M1/M3/M5-HA are metabolites of C-toxins. The
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Effectiveness of household water purifiers in removing perfluoroalkyl substances from drinking water

Katsumi IWABUCH]I, Itaru SATO

Abstract

Drinking water is one of the major exposure routes to Perfluoroalkyl substances (PFASs). These
chemicals are scarcely removed by the conventional process in water purification plants. In the present
study, four models of pitcher-type water purifiers (A-D) were tested to evaluate their removal effect
on six PFASs including PFOS and PFOA. All of the water purifiers removed PFASs, but the efficiency
was dependent on the models. Model C was most effective; more than 90% of all PFASs were removed
through the recommended life of the filter cartridge. Model D was least effective; its removal
efficiency declined below 50% by the end of the cartridge’s life. When compared by the carbon chain
length of PFASs, the removal efficiency was “C12 > C10 > C8 > C6” in all models. This study clearly
demonstrates that household water purifiers are effective in decreasing the exposure to PFASs through

drinking water.
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Inflow and outflow loads of 484 daily-use chemicals in wastewater treatment plants across Japan

Kiwao KADOKAMI, Takashi MIYAWAKI, Katsumi IWABUCHI, Sokichi TAKAGI, Fumie

ADACHI, Haruka IIDA, Kimiyo WATANABE, Yuki KOSUGI, Toshinari SUZUKI, Shinichiro
NAGAHORA, Ruriko TAHARA, Tomoaki ORIHARA, Akifumi EGUCHI

Abstract

With the increasing number and volume of chemicals used in modern life, their adverse effects on
human health and aquatic organisms have increased concerns as well. To formulate appropriate
management plans, the amounts/volumes used and emitted of these chemicals must be regulated.
However, no data are available on the use of most chemicals, particularly daily-use chemicals such as
pharmaceuticals and personal care products (PPCPs). Herein, we tested eight activated sludge
wastewater treatment plants (WWTPs) across Japan, each servicing populations of over 200,000, to
investigate the emissions of 484 chemicals including 162 PPCPs. Twenty-four-hour composite
samples were collected before and after the activated sludge component of treatment in each season
of 2017. Targeted substances were solid-phase extracted and subsequently measured by LC-QTOF-
MS-Sequential Window Acquisition of All Theoretical Fragment-Ion Spectra Acquisition. The mean
number of the detected substances and their mean total concentrations in inflows (n=32) and outflows
(n=32) were 87 and 92 and 108,517 and 31,537 ng L—1, respectively. Pharmaceuticals comprised 50%
of the screened chemicals in the inflow. The median removal efficiency was 31.3%: 29.2% for
pharmaceuticals and 20.2% for pesticides, which were similar to those in the literature. Cluster
analysis showed that spatial differences among the WWTPs are larger than seasonal differences in the
same WWTP. Regardless, we detected seasonal differences in the amounts of substances in the
inflows: the amounts of sucralose, UV-filters, and insecticides were larger in summer than in winter,
whereas those of ibuprofen and chlorpheniramine were larger in winter than in summer. The total
inflow and outflow population equivalent loads estimated using wastewater volume, detected
concentrations, and populations were 44.7 and 13.0 g 1,000 capita—1 d—1, respectively. The
extrapolated total annual Japan-wide inflow and outflow loads were 2,079 and 671 tons y—I,
respectively. Using the data obtained in this study, we identified 13 candidates of marker substances
for estimating real-time population in a sewage treatment area and 22 candidates of marker substances

for sewage contamination.
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Embryo culture method for production of space apple ‘Fuji’ seedlings
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of disappearance risks of coastal plants
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