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Annual Report of Osaka Institute of Public Health, 4, 2020

Epidemic Situation and molecular-epidemiological analysis of enterovirus infection in Osaka Prefecture
(Fiscal 2019 Report)

Keiko NAKATA and Kazushi MOTOMURA

During April 2019 to March 2020, the most frequent viral types detected from patient specimens for aseptic
meningitis, Hand-foot-and-mouth disease and herpangina were Echovirus 30 (E 30) (67%), Coxsackievirus A6

( CV-A6) (80%) and CV-A6 (50%), respectively. The phylogenetic trees constructed by using the partial at
sequences VP1 region indicated that the Echo 30 strains of 2019 epidemic formed were divided into two clusters.
CV-AG6 strains were formed the same cluster with a part of 2017 epidemic strains in Osaka. The 2019 epidemic
strains of CV-A16 were more closely related to the 2015 epidemic strains than the 2018 epidemic strain in Osaka.
The main cause viruses of aseptic meningitis, Hand-foot-and-mouth disease and herpangina are rich in diversity
on every year. As the changes of the dynamics of the epidemic viruses can be elucidated by analyzing viral

genomes, it is necessary to continue the pathogen surveillance.

Key words : Aseptic meningitis, Hand-foot-and-mouth disease, Herpangina, Enterovirus

Osaka Institute of Public Health
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Annual Report of Osaka Institute of Public Health, 4, 2020

Influenza epidemic situation during the 2019/2020 season in Osaka prefecture

Saeko MORIKAWA, Satoshi HIROI and Kazushi MOTOMURA.

The isolation of influenza viruses and detection of the viral genome from clinical specimens are carried out
during the year to grasp the of influenza epidemic situation in Osaka prefecture. Furthermore, isolation of
influenza viruses, analysis of the antigenic and genetic properties of circulating strains are carried out every
winter influenza season.

During the 2019/2020 influenza season in Osaka prefecture, influenza activity increased in the 47" week in 2019,
peaked in the 4™ week in 2019 and decreased. In this season, influenza AH1pdm09 subtype virus predominated
followed by influenza B Victoria lineage virus. Influenza AH3 subtype virus was detected one of each in the 49th
week, 50th week, and 51st week of 2019, and influenza B Yamagata lineage virus was not detected.

We also tested 12 influenza virus negative specimens for other respiratory viruses. Respiratory viruses other than
influenza virus were detected in 5 samples, 4 of which were positive for adenovirus. This result indicates that it
is difficult to distinguish between adenovirus infection and influenza based on clinical symptoms. Human

coronavirus OC43 was detected in two specimens, but SARS coronavirus 2 was not detected.

Key words : influenza virus, infectious agents surveillance, respiratory virus

Osaka Institute of Public Health
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¥ KA &7z, No.349 [Xiia & 5 21,
VR () HUSICB W T A3 NS 4 HIC
WESNIZaTET A= I 2ENERE T —
T oTz, ZDMORRIZINT WNV, JEV,
DENV 1 X O ZIKV # 15 I3t S e o7z,
F/-be PR 209 S —/LZDONTh,
CHIKV B3t S e inoTz,

N0.349 [ZOWTlE, 7T BT A LA TH@AT
% NS5 81k 2 7859~ 5 FUL/ cFD2 % H\ 7= #E81E
FEMIZONWTOH A VI hv—r =2 A%k Eli
L. BLAST fHREIWERRSR X 0 JEV 2355 —f5dli & 72
ST, U7 ILZ A L RT-PCR THERMAE %
Fhi L7z & Z A, il 77 A ~—. Genotype I !
7T A ~—"TkEM. Genotypell il 7° T 1 ~— Tz
PEE 720 . AREIL JEV Genotype | B CTH %5 & &
2 biiz, 0%, BAME D A /L AD E fEik
Zidik 9% JESK/JEER, nJES8K/nJEER % N7z
RT-nested PCR OEIREEMICKI LT, ¥4 L7 b
v— 7 o A% ENi L. BLAST fi#fric X v #is
TR 24TV, E flk (243bp @ Ptk b —
L& LT L7z JEV Beijing-1 Tl position:2,
208-2,450) 5 & UV NS5 ik (263bp: JEV Beijing-
1 Tl position : 9,035-9,302) Dz KL & U
TRFEHT2FER L= 25 (K 5A, B).
No.349 [TEAEEN THiAT L TV % JEV Genotype
[ BNC R T 5 LHER TE 1272, A4 % JEV
JaOAr-Y349/ Japan/2019/Mosquito & L 7=,

3. BB T AD T A )L A EE TR R
SEERINENTZ AT A 3P0nE, WNV DiE
i SN2 o7,

% 5

A E AL TSR SN D IO FEEE I X, HhSE
PHOBRBENRKE S KM E NS, & L7ZERD
b, HEIX 6 fE, FugidsfE, B9 (a),

HORPRH, & WA L OWRE TIE 4 FEOBANH
LN, BE, WOMFEEICLY, HOAEBR
BEXRR D, 2L ESOEBICIE, AKERH,
MR EDFERR SN TR Y, 2L NEMED
BEORAEJRE 720 . MRS 72 0 O Ff SR o
MWEL Il B2 BTz, AFEEIIFFIZE
R aAFET A I OFERR B ONTHIEE
MBI L=, LarL. bT v TRESHTO
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2003 FEORRLIKE, B MIFEFEMEOSH D 7 A L
APPND TR & iz, JEV 23 & izt
FHE L2 M5 21 128 H 21 HIC4PE. 9 H 4 AIC
QUCE DD aHTET AT HPHEINTZH,
aABET AT HOERBENS WS &35
Z B oTz, Wb o JEV BHEIZ W TIE
20194F 9 H 12 BN R TIPRERT L 0 ghEfe gt s
oy WA YER L OV AR OV TIER
~OFEEMENEHS N, 52, 20 9 A
X7 7 —U— )V NIy 7 ORMERTH - 7=
ZEnD, FOBNETBLIOEKKRTIZELD 8
HA A 6P BB 13 [0 BN A E i < iz,
LrL, ZoBNM#AECHEINLTLLE D
WNV, JEV, DENV B X ZIKV &fs 12 H
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H AR X E N O LEREGE Tl b 55, K
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B BHTE. MR, R SO DR R D
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WCELDGEDN®D D, BF, TV IRV UA
Jb A JEYLIE 732 & O g NI FRYLE 23 K & < HL
D EF ST A EIRIRFNIZIB W T IEV
DIFEDNHEREINT-Z L6, 5% B AREIC
DT HIFRA~OFEEME 2/ L T1T75 2 &
B EEZ LTz,

B RGIE S — A T A2V T, BN
WICABRT WS U A NVANHERINTZGE.
Z DRI K D Hivd, ARl JEV 23
RENTEE, BT BT E T A = HITK DS
nNi=i=h, FHECHTCOabLTEZThA = hD
BRI Z BB L, RIEFT~D RG22 1 E )
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Annual Report of Osaka Institute of Public Health, 4, 2020

Mosquito-Borne Virus Surveillance in Osaka Prefecture (Fiscal 2019 Report)

Ikuko AOYAMA, Ryo IKEMORI, Masaharu YOKOTA and Takahiro YUMISASHI

In Osaka Prefecture, mosquito-borne arbovirus surveillances have been conducted since 2003 to monitor the
invasion of imported infectious diseases caused by arboviruses such as West Nile virus (WNV) and dengue virus
(DENV) together with domestic Japanese encephalitis virus (JEV). Monitoring of Chikungunya virus (CHIKV)
and Zika virus (ZIKV) have also been included in mosquito-based surveillance since 2008 and 2015,
respectively.

In 2019, we performed RT-PCR examinations for arboviruses on a total of 439 mosquito pools from 4,648
female mosquitoes (8 species) collected at 29 points in Osaka Prefecture from June to October, and for WNV on
3 dead wild crows. There were no positive case on the mosquito’s pools, except for one pool (N0.349) on WNV,
DENYV, JEV, CHIKYV, and ZIKYV, as well as on the crows on WNV. The result of No.349, consisted of 2 Culex
tritaeniorhynchus showed JEV positive. No.349 JEV strain (JaOAr-Y349/ Japan/2019/Mosquito) belonged to
the same cluster with resent endemic strains Genotype I in Japan.

Key words : mosquito-borne infection, vector mosquitoes, surveillance, Japanese Encephalitis Virus.

Osaka Institute of Public Health
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F2JEEA T8 BB D iR S T2 Spirometra JEZLEAZE B OIBAL1-FENT

BY Fe, BIFTIOHES, REELES, A M0, PR A B, IRE—

FeJENTCATIZEBE D BRI SIvTe Spirometra JBASRASG R OBIR T 2 5l LTz, BEIX, 7=, 7~
AT T RENA T DAERIE L ILIKOEKIEER & 5 67 mitetk, FEREHBIZ 10 ecm LA EOREI 79 2HIBEH
DALz, ALBED el 2 7 O TR 3 em ZUIER LIRERHARR FRUICBIZE LTo & 2 A, B FHRRIC A AR O
EW a0 E DOEREELARNIZR B ORHE TH DMV NE L AR MEEZFRDIZZ L b, BRIFERB EER S
iz, BEMEZ AWEHRRE T, v Y VIR ORGE RN o, NF7 747 ay 7 L0HEH LT
RS DNA ZHiH L, 2 F =2 KU 7 DNA O cox] FEISZ HE0E U CHIESACS 393 bp Zf#at L7z, FEREIM:
FREREAT o TSR, RGhiT~ vV U ABES S, erinaceieuropaei 3 %M S, decipiens & [FITE S 4L, AJEG]
T~V ABE L2 SN, ETo. ARGRHUE, R & ORI D S. decipiens L [R—D 27 L—
\ALEDT BTz, 2 TYFTCRE Lo~ v Y ABEG Y S decipiens T Z LD BN E 72572, K
JEBIE, RSN TRIE L7z S, decipiens (28 5~ 2 Y VHNBIE & L THID TOHRE L 725,

F—U— N vV REARR, BERITE, Bs T, RS F R B

< Y BEERZR R Spirometra erinaceieuropaei I3 A i (38 ) THEIZ Y, F iz, 2000 4725 2009
X, XA EOHAIAE B TE L TLHRATIHEN FEOEFHTIBW TR, KBUFTOMEEDS 8 {4 Tt
CHFHET DV, AROAZRITKO L S ICHEESH REVL0E o7 Y, b MBI vy Y Uk
TW5 Y, RO RIS EOERIM PRI S D DOFFAETAIL, M (15.8%) . KEEH (13.7%) . Mg
LRV TAFTIPyLERo>TRPICHb T2, # (11.5%) OIRCZ<®EShTnd Y, BRI
ZLTC HPEEosr IV aicHFEL, FELTOIEAT BCIIIEE TH 5725, Rl
ZOENTHIERR (Frtrads ) s, Z ZFAE LT A IR, IRESICHA LG Ea1%
ORFERERZSRA Lz I vy ang s JHH ., BB WA L7235 G I 3 T RH-OREAE S8
FOH T VE -~ - B WA IR R ICE DI & WV o THIEBIDN A STV D Y, i)
BIND L, AR RIIHEES/ NEEEZAY | R THiTHH0, & hO/NENTRHRIBIZHEET S &
WZHCL AR THARICIEA L TR ('L e Nd D, FERMBENERLIZEME LT, ~E

wLadf R) b, ZOEBRRARA LIEE H DoV =T R - Ay R ERETFHh
g B BRI D itk L 722 %, B MIH LN
THEE D DV IR EICHS T, PR, = v Y NBEZ 5| & 2RI I3~ >

<2V NBEE, _ERRO XD 1T R ORYRIC Y UBEES R & S, decipiens D 2 FEIEIFAETH L
FoTAELAKHIETH D, AETZHARTTIOFILL  BbhroTEE ¥, BHAICKT S~ Y U IHYE
ERESNTEY, ITHEITEIC 6~7 IS SN T XTI _RTv Y VRBEGRICERT S LB 2 b
W52, BRI, RENLHESNTEY, 18814 T, O TRESNFHITDRN 9, 8.
735 2000 - F TOEFHCTIIRET 5148 KRB erinaceieuropaei | XN, S. decipiens (3IHEE, A&

a KB fEERE 2 AR E T A S s A ek
b KB A2 & AR
¢ RIRHSZ R FE TS
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ML TN BFRERSNTWD 0, EINDAR OfiFBE
LS TWD Y, RO X I, KIFAT~
2 ARBYEIF B Z S BE STV D DO,
2FEAZ B LIFHNIR Y6, &6 b OREN
ST D OPHETIHARY, 2T, AT
2019 4 9 HITKBIN TS S 7= BUIe T8 3
MO N7z Spirometora JEZLEAS: D53 1-IRE
FERL, BEY L TINEED TREMIT 21TV,
S. decipiens 72 & 9 kgt LTz,

Mok & Ik

BEL 67 i tett, 7= (2016~2017 4ELH) . 7
~ALATF QOIS HFLUHN, ARZNA T (K]
ARER) OAREL (LK (2018 FEFKEE) DARKIEN
b5, 2019 4 8 AEHITAIBEAAE L, 2019459 H 7
R KB A s BRRRE A 2. AR 10
cm LA LD TT DA TR Hivs (K1), FLBE
DI 2 G D THI 3 em SUIRR S 4, JWERRRRE
PRI STz, KRBT RZEFE T, 0
BEARZBEE LI 2 A, FRIFFAEOMINES A
JRAMEDSRD HiTzi= 8, BUIKIFSRR TH 5 AlHE
HERENEEZ LN, FF10 A8 H (55329
H) (CBRMAN TN S, BRI B R
BENMELT-, RITNT T 40Ty 7 L0 Bk
R L, BET L-UL o B[R E E R T,

g -

R

1 BEOLEMRICHE LT, LIEiZ
B RBRENC S RIEEDOTCITIZ N AE U HARTHEIEL
=2 BT,

DNA fihiHHi3, Blood & Tissue Kit  (Qiagen) %
W 7272, S Fa FUTDNADF FZmhe
FX o H—EBHT 2= M (cox]) FEIRAIERE
L7=7"F A ~—, JB35-TTTTTT GGG CAT CCT
GAG GTTTAT-3’ & JB4.5 5-TAAAGAAAGAAC
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ATAATG AAAATG-3’% FIVVC PCR #17-727
PCR 1%, ST 94°C - 547, IRIZ 94°C - 30
& 55°C -30F & 72°C - 1 & 1 A v e Lz
RE A0 VA TV BAfRIZT72°C - T hvE Lz, 135
AU7= PCR PEYD) 450 bp % PCR Purification Kit

(Qiagen) THEHL L. ABIPRISM 3130 Genetic
Analyzer (Applied Biosystems) % i\ CHE AL
ZURE LT, FHFEIMERZRIE, National Center for
Biotechnology Information (NCBI) 23M&fftd-5
BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi) % H
W, S fSREERATIE. Mega X & W TiRcEIAIS
Lo TREM AR LT,

LTI S

L. Pt

= b e— R B HUREWE L TITH
Multiple-dot ELISA (2 X D iR OfERIE, ~ v
VR ARG S, ShHRBATEORK & 72 5 ol
BREECTHRRETH o7 (f OoRIRH, A X[A[H
TaER, T=F A R, #EER v
T M IR R, . R, A
ghggh), 7 L— b & A [E% ELISA 1Tl
i~ Y I 1eG iR (900 f5AR, WLEE)
IE, RIS 0.882, BRI 1.157, P&t
0.062 LW IHFERPGFHI (7Y 47 0.200), 1L
BRI~ 2 Y AR gL,

2. BB TENT

fiftit SALVT2 coxl DFRITE (393 bp) DAL
HNZHe> & BLAST fifght & i L 72k, ~ vV v
ZUGAZ B BN S, decipiens & 99.5% LA EOFAF]
PR Uz, BATEIC X 500 1 RfbT O 3.
AAER) LiEY 70 (AB480297) 13 & b1k
5 9 NEET D S decipiens &R L7 L— RICHLE
SiFbhiz (K2),

%z

i

Multiple-dot ELISA (2 X 2 Fti s Tld, Btk
B DIRVERIRC, B ORE BB & R 3E
BISHAE SH T 5 101V F 7= Multiple-dot ELISA
T TYH, <2 Y ARERREDN S HA1T
ELISA Z T R_& L ST 9, AifFFEicEk
T, Multiple-dot ELISA (2 X B2 H AR 7 V) —=



Spirometra erinaceieuropaei (AB374543 - Jbi8iE - S YNE)
Spirometra erinaceieuropaei (KF539833-451 -t h)
Spirometra erinaceieuropaei (AB369249 - BHER - SYAE)
Spirometra erinaceieuropaei (AB015754 - B35 - A\E)
Spirometra decipiens (LC328901 BRIR - SN¥AE)
Spirometra decipiens (LC328899 « BRER - SNN\E)
Spirometra decipiens (LC328898 - BRER - SNN\E)
Spirometra decipiens (LC328897 - BRER - SNN\E)
Spirometra decipiens (LC328896+ IR - SNN\E)
Spirometra decipiens (LC328895 - #iAN - S N\E)
Spirometra decipiens (LC328894 - #iA - SNN\E)
Spirometra decipiens (LC328893 * #iA - SNE)
Spirometra decipiens (LC213623+BEA - DI HTIL)
Spirometra decipiens (KJ599679 - 88 - VN hH S -1 )*
Sample of present study (LC569867 - XBR - E M)
Spirometra erinaceieuropaei (KF988137+ HA[E - 1)
Spirometra decipiens (LC328900+ BIR - S NAE)
Spirometra erinaceieuropaei (AB369250- REF -t )
Sample of previous study (AB480297 - XK - E )
Spirometra erinaceieuropaei (AB369251 - Z%-th)
Spirometra erinaceieuropaei (KM099122+ 54X - A\E)
— Spirometra erinaceieuropaei (AB278575 A F*DT 13)

56

73

34

63

J Sparganum proliferum F5E5&H(AB015753)

1! Spirometra sp. (KF572950- 7L ¥ >F>)
Spirometra sp. (KF740506-J5))
Taenia solium BEZEH(AB516957)

—

0.050

2 I b= RYU 7 DNAcox! FEIRIC S 73Rk (B lE CHEEE) . SAHRNIX S, decipiens D2 L
— RZR L, B5ERND S. erinaceieuropaei & 1L "CH% Y‘ﬁéﬂf:@iﬁbi S. decipiens &5 Z HIVTND 68 il
FRNIE S. erinaceieuropaei 17 L— R34, ¥IREFHNCRIE SR AZ R L, RENTAEDEE)
B3 BT R AL DO1E EICFEBRIIZ %éﬂiﬁ;k%ﬂ‘?‘

V7R CIEREME CRIEE ELISA V5 Tl 4R

L. K519 OFREEMNT =, B FHFEOHR
BATIETIE, ~ > Y U IMBERE OFUAREAE DMK
W2 ENHMBNTNATD 10 MiEFR R AR
BT TR ER IR Sh g Y, e
1. BB FTIC L > T Y VINRDEE S
TRy M HHARBWINATREL 7o o TN D,

AGEFITIZ, AL~V U TEESN, T 7 4
a7 MO R v iR DNA % VT
393 bp DHEFEFSNZRTET H Z E N AMEETH >

Too TRBHAAEA D b FIRE SV h T 2
IZhd 89 RF T 4T ry s L LTS T
DB, BIST L LDREEDAIEEZD
1%, Faust 95 DOEWEITHADWTIZEEFAICFIE
STz S. decipiens Fic . (KJ599679) K°S.
erinaceieuropaei X . (KJ599680) DI %@Eﬁ M1 ¥
o7 UGS O OFEFTIC L D & X2 SR D
S. erinaceieuropaei & L TGRS AU FRIL S,
decipiens (KJ599679) & OE{&EERE (dfE) 23
0.002~0.025 L/hE <, 2B S decipiens DFE
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NERLEZ 5T\ 5, 2T, Jeonand Eom®
V357 FSRARRNT DFESR, S, erinaceieuropaei & 1"C
BRI (AB374543, AB369250.
AB374251) % . decipiens & L CIRIEL CW\5, —
J7. S. decipiens & S. erinaceieuropaei (X 2 il
M« KJ599680) & @ dfiEiZ 0.099~0.117 & K&
<. ZOMEITFERZAEEZ RS E SN TS Y, Eom
5 OFHTIZIBWT S, S erinaceieuropaei

(KJ599680) & S. decipiens (KJ599679) M3 k=1
YRUTG 7 AR 129%DERB D H LRSI
TWo, LEDZ s MTEN RSz
HUKIZ S, decipiens & [RE STz, ATEGIERIRUT
WTIIHID T & 725 S, decipiens |28 D~
HIECTH D Z &ML STz, £z, WMEDOY
7% S. decipiens L RIES N, B, vV
INHUE C R 795 2 s 3B XIS & S
Fu, 2012 FEETIT 8 1 119 2016 4RI 2 B 1V
2017 AR 11 i ST g,

~ Y ARBEDRYRERIT, (1) FiERRE
BATHE HEEEDr v IV arkatedK
EERIcZ &, () HERBRNFAE LS HEEE
D~EFH, DTNV, =V NI EERERTHT
L. Q) RMERECRERNTE LI AN E %
BRI T, EREGET 5 Z & RFBIT o T
WD Vo RIEFIOHE . (1) ILIKOHOKER L Ot

Q) WKROERIBENRH D12, ZnbDELL
M EGLREE DO FEEMEE L TE 2 bD, BIH)
RAERIENRIR L WKRDHKERHY . v
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Annual Report of Osaka Institute of Public Health, 4, 2020

Molecular identification of Spirometra plerocercoid (Cestoda: Diphyllobothriidae) isolated from a patient with

creeping eruption in Osaka Prefecture

Takashi BABA?, Chisato KAMEIY, Rie TOHDAP, Nao KUSUTANIP, Niichiro ABE?, Isao TERAMOTO® and Koichi
NAKAGAWAP

Molecular identification of Spirometora plerocercoid isolated from a 67-years-old Japanese female was conducted.
Creeping eruption was observed on the surface of her waist, and a cestode was found in the subcutaneous tissue of the
lesion by histopathological examination. She had eaten raw freshwater fishes, sweetfish, char, Amago salmon, firefly
squid and also drunk spring water before the symptoms appeared. The present case was serologically suspected to be
Sparganum mansoni infection. The cestode collected from paraffin embedded sample was identified as S.
erinaceieuropaei or S. decipiens by sequence analysis of the partial mitochondrial cytochrome ¢ oxidase subunit 1 gene
(cox1) sequence (393 bp), and then the present case was diagnosed with sparganosis mansoni. Moreover, phylogenetic
analysis of the cox/ indicated the present isolate was S. decipiens, which is morphologically indistinguishable from S.
erinaceiruropaet. This is the first report of a case of S. decipiens infection in Osaka Prefecture.

Key words: Spirometra spp., creeping eruption, molecular identification, foodborne parasitic disease

a Osaka Institute of Public Health
b Osaka Pref. Saiseikai Tondabayashi Hospital
¢ Osaka City University Medical School
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Annual Report of Osaka Institute of Public Health, 4, 2020

Detection of chlorbenzuron in Welsh onion from China

Ryo UENO, Hiroshi MATSUI, Kotaro UCHIDA, Kazuhiko AKUTSU and Naoya KAKUTANI

In a Welsh onion sample imported from China, we detected a compound that shows LC-MS/MS analysis results
similar to those of diflubenzuron. Comparison among results of LC-MS/MS analysis identified the compound as
chlorbenzuron, which is an insecticide allowed to use domestically by the Chinese government. Hence, we have
carried out a validation study about chlorbenzuron in Welsh onion matrices with a modified QUEChERS method
and LC-MS/MS analysis. The mean recoveries have been 93.5% (relative standard deviation (RSD) = 4.3%) and
72.1% (RSD = 4.8%) by quantification with matrix-matched standards and no-matrix standards, respectively.
These results have satisfied the requirements established in the guideline for analysis methods of residual
pesticides by the Ministry of Health, Labour and Welfare.

Key words : chlorbenzuron, diflubenzuron, LC-MS/MS, validation study

Osaka Institute of Public Health
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F1OMEFRM

FEiE A geR# R WL 7 PosiNeg
n
6

{min) (m/z)
AA 4.4 232 +
AA 8 86 260 +
AA 10 13.1 288 +
AA 12 17.4 316 +
AA 14 21.4 344 +
AA 167 229 370 +
AA 16 253 372 +
AES 11 15.3 353 -
AES 12 16.7 367 -
AES 13 19.0 381 -
AG 9 87 338 +
AG 1" 12.7 366 +
AG 13 176 394 +
AC 1" 1.5 230 +
AC 13 16.2 258 +
AFPB 6 28 287 +
AFPB 8 59 315 +
APB 10 98 343 +
APB 12 13.6 3an +
APB 14 17.2 399 +
APB 16% 18.6 425 +
APB 16 20.8 427 +
FAT 6 3.0 143 -
FAT 8 6.6 171 -
FAT 10 11.5 199 -
FAT 12 16.2 227 -
FAT 14 20.8 255 -
FAT 167 226 281 -
FAT 16 254 283 -
LAS 9 13.2 297 -
LAS 10 15.0 N -
LAS 1" 16.8 325 -
LAS 12 18.6 339 -
LAS 13 20.3 353 -
HSB 9 6.7 324 +
HSB 1" 10.7 352 +
HSB 13 16.4 380 +
POE 7 13.3 544 +
POE 8 15.4 558 +
POE 9 176 572 +
POE 10 19.6 587 +
POE 11 216 601 +
POE 12 236 615 +
POE 13 255 629 +
POE 14 274 643 +
SDS 12.5 265 -

* —b-FEaflfs AnER

NEBXQR= ) —vid@mERiksa~ 777
MERWE (BTEL 7 AL AFGHSRE)  FE
a7 o E=0 MIFRE AW (BEL7 A4 V2 H
SR AL k5 S [E 43 1 Waters £15 Oasis PRIME
HLB (Becc/60mg) Z, AT L7 4 L¥—%
ADVANTEC #:#! DISMIC-13HP PTFE (0.2 pm)
2R LT,

PSR & LTy e 1, TilkpEAl 2, T
WREA 3 & E N EVEANRE 1 mg/mL & 725 K
DK TR L= BeFNIRATER A (AA. AES,
AG. AO, APB, HSB. LAS, SDS #&1e), Bk
OVHTARTEA 4, THERTEA 5 & E N EATRE 1
mg/mL, LAS #E#EfL % 1 pg/mL & 725 K 512K T
TR L 7= PeANRAVANL B (AES, AO, FAT, LAS,
POE #&te) &M,
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hTLEmR FLowiis s
St 1 (S0mL PPELRVE) S 1g (S0mL PPELRVE)

FERZRUIL 10 mL
FERZMIL 10 mL ~FF 20 mL

s HfERED

A (5000 % g, 595, =IR)

TEFZFILEE 15 mL PPELRCEA

ﬁl:bi%ﬁﬁ (75°C)
s
KT smL [CFEE

Qasis PRIME HLB (3cc, 60mg) |[c = BF &7

Zak 1 mL

BEEIIETS

AR —)L 2 mL
iﬁl‘i‘
7er§—55@

LC-ms AIGE

Bl EEMERE D m-F - R

3. HhHERAE
BESR VICHED, LT DM 1T 72, BRI 11
RLT

3-1. RSN & 5

B 1g 2R Fur Ly (PP) S L AE I &
L. 7Er=hrU10mL ZIZTS55HEHIEE
L72, 2T 5000Xg, 5 MmO miEL, Big
ZH LW PP LR LEAS L, mOT/ AR L —
Z— (75C) THZE L, /K 5 mL IZFR¥AE LT,
Oasis PRIME HLB [Z#fif L, 7K 1 mL T¥EF L7
BAHZ =N 2mL THEHL, 74L& —AilL
7-b O ERERET & LT,

32, RLwyivs

3-1 OfHERFICA~F Y 2B L=,

e 1g2FFEL, 7 h=FY /L 10mL B &
PAFH 2 20mL 24T 5ok E 5 L,
Z D% OEEI 3-1 & RBEICIT - 72,



4. HEE I T OMIESME
fiff PR JE St ds & ONAIE R E 1. BEHR
DZHEL T-,

45 : Shimadzu LC-MS 2020 system

717 A : X Bridge C8 (2.1 X 100 mm, 3 um; Waters)

BahtE : (A) 10 mM EiiR 7 > € =7 LKIEIR
B) 7Ehr=rUw

ViR : 0.2 mL/min

7Y bk (B)30 — 95% (30 min, linear), 95%

(5 min, hold)

717 MR - 40°C

TEAE 5L

A A Atk : ESI

HEE—R: A¥ v

A% v HiPH 1 100-900

DL i : 250°C

AT T AP =T AYPEEN,): 1.5 L/min

t—h7 ey ZiRE :200C

KIAA LT ITAMN,) 15 L/min A > #—7 =

A REE  45kV BILU-3.50kV

WENGWE : R 1ITRT

5. USINELERER

B g ok L, ARG A (1 mg/mL) =
I VEANR AT B (1 mg/mL) % 2 mL iRINL
Te R ITARTEIZ W R E 21TV EANR G
ORERBR L L (h=5),

1. flH A DR ES

BHBLOI L —IZOoWT, =& ) —/L A Z
=N . TN BIOTE =ML 4 FEEH
THE L7, TEANRATRIR A £721X B 28U
TRk K OV VRN G & VR IBE 2 N 2 C AL
BEMEZITUV, TN OREEF TR RE L
KN~wA7 v~ NI L&KL, BN 50
~120% D HEIFHIZ A D WEE D2 D> o T fhi v it
T ) — VBT =K ) LV THo7203,
B Y EEAE. T h= b U AEHWEERIC, R
FHDOVIRN FAT O — 7 LB DM — 7
DINSIhoT=Z eond HEEE LT h=
FUANELETHD EBEZ LN,
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2. Fly v ZHHEHCE T % B0
i)

KL w3 7220 T 3-1 D715 TR 21T
Sl A, —HEIZOWTEIERDIES DX
DRE L RDMEMDB I LN, BFHZ AWz KL
TN A T TH LI T T
T LI OBRBICENE D EEZLND,
ZZ T HIEE B E Lim~F Vo 0B &2
L7z, 7& b= MV A OBEIC, ~FH %
10mL £720%20mL A THRE 5 L, LT[R
BELTZ, ZOREFR, ~F 2 20mL ZEML 7
BAICBOTHINERDIEL SENWE L2,
W2~ DOEIT20mL & L7z, BN
O OBZM S Z#BRETHZ LICL Y Z2DH%
DORTALEL TFRIZ 3\ T35 5t i i 41 O $8 2 23
B Shi-mdiEZ N5,

3. USHNIEIGRER

MTREMS FH, hL—, EAVLITIEY) B
FOFE F Ly o v 70T RNEIGRER %
1To7=, 2 WiZ~vAR7a~ N T ADO—HlER
R

#2 [MUEEE L
[T EE 70-1200%% Fiviz b D
Bt AL — FAUEES

<70%  FAT6(14.0%)
FATS8(37.1%)

AGO(34.3%)
APB16%(66.1%)
APB16(61.6%)
POE13(69.2%)
FAT6(16.1%)
FATS8(40.4%)
FAT10(61.7%)
FAT12(64.2%)
LAS12(69.4%)
FAT16(157 8%)

FAT6(23.2%)
FATS(52 7%)
FAT10(67.7%)

120% < AG11(1237%)
FAT14(132.6%)
FAT16(237.0%)

¥ —{fiTEEF0d ShREE

- EREL

#=3 MEFL v FOREC & 2RO E
Y EE TS 70-120%F fHinfzd O (THRIIRSD20%E 2 b )
P L TURSDA 20% % HE 2 M EE

FOBL W L s

FORL ML i

(ARREE L)) (BRAE7L L]
< 70% FAT6 (3.6% APB8 (67.8%)

FATS (25.0%)
FAT10 (44.4%)
FAT12 (47.2%)
FAT14 (45.7%)
FAT16" (39.4%)
LAS13 (50.0%)
AAG (122.8%)
POET (152.9%)

FAT6 (10.1%)
FAT8 (36.5%)

FAT10 (62.8%)

12036 < FAT16 (201.6%)
LAS13(210.0%)
POE12 (140.6%)
FAT16 (123.0%)
RSD>20% 1/46 20/46

* —{ETEEFOREALES




W . (8) ©
3 6
?_
3
4
5
*
Z 351 12 1 2
A e wll e —
+ — ] 7 — 7
- N | —_
0 - —
T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 0 10 20 30 0 10 20 30

Retention time {min)

Ez AEEEFR ORI Tv b S L0

(4) FFGEEEEL (B BRIEATS JE,

Retention time (min)

()

Retention time {min)

EREEREL BNEATE TE D

1: FATE, 20 FATS, 3: FAT10, 4: FAT1Z, b:FAT14, 6: FAT16 monounsaturated, 7: FATLE

F4 BEFERIECTENERO10%EEZ 2 - 2l h=e O

i AL— FAUEZEFD FE L v
FAT14 (27.2%) FAT14 (10.1%) FAT16 (20.5%) POET (10.4%)
FAT16* (19.0%) FAT16 (69.3%) FAT16 (28.3%)

FAT16 (102.9%)

* —ffi T REF IR EAnER

BHBLOEATS ZIE ) DEIREIL 70-
120%DHEPHICAD b DR EhoT- (F2), I
— 2OV T, IR 70%ITTif 72720 b D A3
ST IRFED BT B[Rl — RGP o T
UL 13X 50%LL LA IR TE TV e, 207,
DRFBEHE D — 7 RE— 2 ERAEMICHD
Z L TR RORMEYE & FmE MR O RN
2B | R ETE A O RN OF D WrH3 Al
BTHDHEBEZD, KT, I —BLUOEAUDL
TIEHITHOWTIL, RSD 28 20%%& 48 2 7-WVE 1%
ol MELR L v v 7 (3 3) I o0\,
T =MV DI ERANTZHE TIE RSD 23
20% % B2 DM 46 WEH 20 LI
o= Esc A~ 2B 52 &
W& 1D LT, [BIRERAS 70 —120%D
FAPHAZ AN D L DI 6 MENG 11 WE L L
TN AE2ENNEL o2 & TEHOHIE
DL b a5,

2T OB O BIRMFEHZ B W T BB D fiF
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Bk & Bbn 4 e — 7 3 FEIT FAT DR
BB IOV TR RIS S
7o FAT [ZAERL B SIZE ENTWDENE & [F)
LThd Y, SEOBRGAEG, Bl o
BE %% < S0 & [RIERIC SEHE o0 # 1 3 [R 2
ThiHEEZLND (£ 4), ZTOMORIEXSLEY
B ORI E— 27 138O b oz,
TEHNRAOFEZHET L ENARETH D &
EzZbhb,
¥ & O

3EBEOMTEBMBIVRL vy 72O
T, BTN & £ 5 RFEM 7 R i is Al %
LC-MS [Z XV [RIET D HiEE Mt Lz, =0k
. FAT LSO FHETEEFNCOWCRIET H 2 &
MWTETz, RiEZERWT, fREHZ T TR<IINTE
BT DT b S TG A O TR AN S I 7T RE
ThdrEEZLND,



Mo M X

B9 R ERIGRAR B L2200,
3R

D A B, WP, AREE. LC-MSIZ XL
LDEEHHITIRA S - RETEERI O, A
PR BT 2 2 BAFIF TP AF AL AE# 20195 3: 48-
56
2) BAEGEE. RhESEHEE.
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/k
enkou_iryou/shokuhin/syokuchu/04.html

-41 -

3) THET, HAGEXR, #l &1, KALS.
{EZWE R O HRFRICL D BFPHFEHH (CF
B 25 4F) . FUEBIERE L BT > K — T
F# 2014; 65: 167-172

4) LR, @EAIT. MR n~ V777
o —EEHTIZ K D A Ve o R [E 5.
ERFELERT 2005510 (2): 99-109

S
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Annual Report of Osaka Institute of Public Health, 4, 2020

Analysis of surfactants contaminated in the processed foods using LC-MS

Yo KAKIMOTO, Mizuka YAMAGUCHI and Naoya KAKUTANI

In order to assess the contamination of processed foods with kitchen detergents, an analysis method of surfactant
using LC-MS was developed. Widely used 10 types of detergents were added to four types of processed foods
(miso soup with pork and vegetables, curry, sautéed burdock root, and dressings). Prior to PRIME HLB column
extraction and scan measurement by LC-MS, protein precipitation by acetonitrile was performed for protein rich
food samples, and lipid removal by hexane in addition to protein precipitation was performed for fat rich dressings.
As a result, all surfactants other than fatty acids were identified in the processed foods. The proposed method is

practically applicable to analysis of surfactant-contaminated processed foods.

Key words : surfactants, kitchen detergents, contamination, processed foods, LC-MS

Osaka Institute of Public Health
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OB MRSTAT R A K PRI 22 2 SRR R ZE A4 Ann. Rep. Osaka. Inst. Pub. Health, 4, 43-53 (2020)

GM XA ZHAEIZHBITF B Y 7L Z A 5 PCR LERE 0 [ 308 0§t 5.

A TRE, A IERR

U7 V%A 2 PCR 241 LightCycler96 (LC96) % ZZRMEFEA G 7 DBARFHHHL 2 2 A XN L& O
TITEAT B2, [RZEMERBREIT - 72, TEHERE ABI7900HT384well 35 L OVFHHEFE LCo6 %
W, EENEICREE ST TRRAE T IEO[RIEEMEMERR 715 (ISR [R5 2 MRl L7z, LC96 118 a1

MR 2 A XN TR ORAEICEH PTRETH - 72,

¥ —U—NR:LightCycler96, ZEMEFREE ., XA AN LA, BREFED RSEMEMR T E

20194F3 H 28 H, {HEET D [ZVEEAR
HOBR M Z &L OMmAESE) (LT, T3
] EWVWIO)REIES L, XA AL
LC96 MEARIRE & e~ 72 1, BEk. YT DEIE
FHIH 2 XA ARAIZ X, ABI7900HT384well
ZREH L C&E 72y, Azl LC96 # /AL
77o WEMEIZIZ LCYS AW b UEr a2 U
Ko, hotoayi TR, KOX A X8RO
MBI H SN TV D, LCY6 2 HVWis
A AN LR SHOBREIECOWTIERE I TWY
RV, FICHlENEICEREH SN TRELIED
M 25 MR e 3R 5k ) IRl Y | Bt kR RE
ABI7900HT384well J}x OVFHMEFE LC96 % Hu»
THEBOMEREA L LT,

-
—

==
H A4

BAR R 2 B O R M ER IR AE B
DEHELIR>TND, BENFEEEHADOELET
AN OB ORANIZET 2R, &
o 2 AR TR 1> CERES NS
D BEICHWOND Y TV X A I PCR IEE T,
T TIZIER STV D HEFELIAMC b [FSE OMERE
EETOMERANDZENTE S, [A%EOMRE
AT LH0E 0L TONR) LM H
DEAZFHABZ B OMAESE] O &L
DOREMEMER AL B S T2 HFIEICH
STHEML, HERTLHIENTED,

4
4

[ (BIR) 2 Ve 75 7 O i o {-F L 2 B b D
BRESE] O TREITFEORSEME 5] X
V5

1. DNA il iR IEIC DWW T (B IS)

2. EYER Y 7L Z A I PCREEICHONWT

(22 B VEFRA 5 7 DAL T-FAHA 2 B S DR A 5
B FTHOWLNTWAIEBDIENIZE RSO
PEREA AT AMEA VWD Z LN TE S, F%
OVEREDOERRIL, B, MVIRLHFHME, v x
NMEZER ORGSR FFICEET 2HE) e
ZEELTTH, xR, miRGExR (F
X, =2 AH) ZHEL., BTHf (ABI PRISM
7900 %) & HAWTRIRA L 0 A U iRE
(10 [B1H 10 [FI42 TR S LD EARIREE) DA
WA & ERRT 5, FOWERERAWT, fEEL
oW CRIBRORBR 21TV, F£72, HEE X
T3MEPL R TR, 2 ThRSNSZ &,
96 ™7 = LEITTHENRND LR TERT S (Cq fE
WZERKRTH 1L EDZENN,),

3. FAX—I w7 RAZONT

(22 B VEFRA 5 7 DB An T FAHA 2 B S DR A 5
5] GO b O XUIFRIFES R ST ) 7T
Z A 2 PCR %2 T, A R E R
(EREI N AT ARG S IXENEZ WV, A
FTERWEGAIIMTENE < 720 il L5
TH L) 2 HWTHTEMEEE ikl z
MR L 3 [FEILL RIS D, ZORER, CqER

R e R 2 A AR TR T AR AL S R (B2 1

i

- 43 .



TV RARA  MZBWT T2t FAOE
G2 BLOBRE L] THobD L KE
TRAEMIRNT L a2 T 5, Fo, Bin
RIREB DN TR, THIROBETZ AR
ZARRETICHWT, 3 [BIELERE 21T - 728G
B CqERST Y RARA ¥ FEDRKE 2NN
L EMERT S (CqMEIZiR R TH 1 L EozER
7200 ),

R R ZB E 2. LightCycler96 (31424 T
IvmmEh g IZeEREALOBRT
Mz BMOREFIE ICHLRD Y TV
A 2 PCR & O L ER TE 5, ARBA
Tl%. ABI7900HT384well & LightCycler96 @ 7]
FEHAEHER L0 THRET D,

A5 VE DO

A ZINTRLOBRE TIE EMEY T2 A A
PCR k% FWTC, B -/ 2 &5 O 2o
WCHIET 5, 1 BIRIC D& DNA % 2 [BIfF Tl
HL7=FnENo DNA REHKIC) L, WNTEME
5T Lel 2R 5 4 A X5t R 722 &
TNZ Cauliflower mosaic virus H1 2k @ 35S promoter
(P35S) KON RRS2 # 4 2 Bin iz &
A X ARBR A 1T 5, RRS &K TV LLS 1% P35 Eil 4l
ZAH L TWDHA RRS2 1T P35S ESN2E £ 720,
Z D72 P35S KL TNRRS2 14 2 ikBric <.
BRI BB A O EZHET D,

£ B &

1. U7 V%A 5 PCR¥EE
ABI7900HT384well (—F7 1 v ¥ —HA
T T 4 7 4 v 7 4t) XiE LightCycler96 (LC96)
(my=th) ZHWE,

2. %

(WIEHETZ 2 IR

GM # A X (RRS2) 77 AI Fkv b (=v
R v—oail) 2Huve,

Q7T TA ~—xt ROk 7 —7

=y RV T T A~ ot J O
n—7 (1) ZHW,

B)vAF—I v T A

TagMan Universal PCR Master Mix (h—% 7 «
YUY =P AT 0T 4y 7)) XiF

FastStart Universal Probe Master (Rox) (& 3/ =%k
B &z,

K1 =y R D= T T A~ —5 e OFERk
Ia—7

N TITA FEER T 1 —
S B R g R

xf v
Lel %0 Lel-n02 Lel-Ta
JPNTEPE DNA(Lel)  Leln 02-3° 4
3?55ﬁ§%“ P35S1-5°
/%2 2. DNA (RRS P35S1.3° P35S-Taq
JOVLLS) i
RRS2 fA/A# 2 MON89788-F
DNA (RRS2) MON89788-R MON89788-P

3. U7 %A L PCR

PCR T DKL, ~ A% — X » 7 X 10uL,
KRT TA ~—KEK (%774 ~—. 25uM)
0.4puL, X7 v —7EHE (10uM) 0.4uL, P
7K 6.3uL, 20 ng/uL DNA #£HK 2.5uL (50 ng)
IFHEHRET T A 2 K DNA VAR 2.5uL, £ L < 1X
5 ng/uL ColE1V/TE ¥k (77 v 7 58BN : NTC)
2.5uL ZMNZ 7=1%, PRFE KT 20uL & 722 K 5
L7z, PCRIZS0C2 DGR THRIEF LS
&L 95C 10 MR LAy AKX — METK
IR & BLET D, £ D%, 95°C 30 B, 59°C 60
BWHEE 1A 7LELTA YA 7V TITo Tz,
U 7 V4 A 2 PCRAER ORI, HiEAHED Y
TR =T TiTo 77,

4. ¥ AH—3X v 7 ZAORIFEMERE AR

A 7L DR E MR GE] VRO RARY =
T 4 7 AEATER P22 BT, ARV
YT Z A X R(1,500 copy) &, ¥ AKX — v 7
A TaqMan Universal PCR Master Mix M OV
FastStart Universal Probe Master (Rox)D Z 1L 4L
{2 2T ABI7900HT384well K T LC96 (2T,
10 7 = VOHTCRIE LT, a1 7 % (BiEiC
@ OfiENT > 7 - T Automated Method % >
THOLNDME, CtEXIE Cq ) D% (ACt fE
XX ACqfE) OEH, KOT > RARA v b
I FNME (= RARA >k, EPF) OfER
1To7,

5. FRHIR A EER
T T 2 &AL T, 1~20 copy/well
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(1, 2. 5, 10, 20 copy/well) 12725 X 91T/
SEIZERAN L. ABI7900HT384well J2 TN LC96 12
T, FRE 10 V= APHMTCHE L, 107 =
MHTETTHY A 7 vk (CtfEXIE Cq fE) 23
BONTCREZRHBRRE L L,

6. YEIEZ) R

A7 T 2 I F oA RE S 20~ 250,000
copy/well (20, 125, 1,500, 20,000, 250,000
copy/well) (2722 K D IR IZERI L |
ABI7900HT384well } ¥ LC96 (2T, #I2EE 10
Uz VPHMTCHIE L7z, 5D EE) 51
RN e = 107Vslore Z- B HL 177,

7. M0 IR L HLME R

M0 IR BB R DN = LEIZEDFE & LT,
BRI (5 copy/well) @ 100 fE#EE (500
copy/well ) @ n=96 well/plate % ¥ fi§ L |
ABI7900HT384well 2 IYLC96 (ZC 1 H 1[a]%&F
3 HRMEV IR LFEm L=, oKL
B (RSD) KA 7 VB DEDZE (ACt
XX ACq) Z=HEH LT,

1. U7V A2 PCR DT T A ~—xt K7 1
— 7 IREORRET

PEHEZ T A X K 1,500 copy/well Z VT, Lel
TIA ==k R ORT 0 —TRIE DT % 0.2~
0.8uL/well (0.2, 0.4, 0.6, 0.8uL/well) (272 %
E ORI EIN L, LC96 12T, 2 7 = Lf)f
ITCHE LTz, B5RMFICBITD Cq it = R
WA v haOtY 7 VE (EPF) &bk L7z (&
2), EPFIE7 T4 v —%t kN7 v — T FRO¥E
FERIFAIICHIN L, 0.6uL/well % H# % CHEITH
W7o T, 2 TORISTY A 7 VD7 (ACq)
12045 & 1 R CTHATZZ LMD, ERRNE
W Lz, 794 ~—xt kO v —T7 RO &
1T, 0.2, 0.4, 0.6uL/well DWTHNTHEMN-T
D3, EENED KX A XERL ABI7700 K& TN 5700 O
JE PCR (p.12) & EMEPCR (p.55) & AL TH
% 0.4uL/well 23R L7, 4 7 V% 60 YA
I VETHER LIRS, FaE IS 7 B IE 23 e
BENTZZ o A 7 ABIT 45 ZRE LT

(K1), ZOMY T7/LH A 2 PCR OSEITE
FMEIZHET T,

0.800
g /
5 0.600 /

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Cycle

X1 HE#E—7Z 2 2 K (1, 500 copy) @ LCI6 IZF1F
2 HEWE Hh

Lel 794 <—%IROT 0 — 7 EIRIEE © T2 5JEIC
0.2, 0.4, 0.6, 0.8uL/well

#®2 TIA~—% RO v —THERBEEIC X
% Cq i+ L OVEPF O (LC96, Lel)

T4~
ab— L —xf LK Cq - Cq 1%
% Fa—7 %@ ¥R EPF  ACq
(copy/well) VAR - 7
(uL/well)
0.2 29.47 0.09 0.8
0.4 29.63 0.09 0.9
1,500 0.45
0.6 29.73 0.05 1.0
0.8 29.80 0.09 1.0

2. YA — X v 7 AD[FSEMERHER
FRLRWERETZ 2 IR (1,500 copy/well)
., v AKX —3I v 7 A TagMan Universal PCR
Master Mix M OF FastStart Universal Probe Master
(Rox)DZEFLZ AT DV T ABI7900HT384well &
VLC96 12T, #EV KL 10 BIIE LTz, YA 7
NV (CtEXIE Cq fE) D7 (ACt X% ACq
i) Lo RARA MEZHR L, ETOK
JETHA 7 VO (ACt T ACq E) 1% 1
KiiCh v, BIFRfERER LT (3R 3. 4),
= v FRAKR A v b EITSW TIX.,
ABI7900HT384well TIETaEEIZ L DR EREIT
7ehrodz (X 2), LC96 TIERIKIZ L Z=N A
D=, AR CTH D ARG RIS E L2
WEHIMr L2 (K 3), LA E72Ay5 | FastStart
Universal Probe Master (Rox)i% TagMan Universal
PCR Master Mix & [R5 TH D &R LT,

_45.




3w AHF—3I v 7 AORZEMREERAE (ABI7900HT384well)

Lel | P35S RRS2
VAL =3I | CtF | CtigE caw  OE Cop  Coli
s 7 EPF . ACt ¥ | EPF | ACt . EPF  ACt
A il T 72 il ﬁiﬁ il T 72
TaqMan
Universal 29 87 0.24 sk 2016 i 0.09 Hokk 29.08 0.06 Hok
PCR Master
Mi
= 0.52 0.73 0.66
FastStart
Universal 30.19 0.12 sk 2056 1 0.13 Hokk 28.60 0.07 Hok
PCR Master
Mix(ROX)

HAGE AT B OfENT Y 7 F T, EPF OEIFRH SRV, HlEHR O RA S 7 VIR 2 BB CHER L. [H

FrhlaLle (M2),

T4~ A —3 v 7 ZAORSEMMHERRER (LC96)

Lel P35S RRS2
VAL —3 Cq¥ | CqfiF EPF AC Cq¥ | CqiZ% EPF AC Cq¥ | Cqi% EPF AC
e q e q s s q
v 7 A HfE | R HfiE | R HfiE | EfRE
TaqMan
Universal
27.99 0.06 1.42 27.97 0.05 1.29 28.11 0.10 1.50
PCR Master
Mix
0.84 0.22 0.66
FastStart
Universal
28.62 0.08 0.91 28.00 0.06 0.90 27.73 0.06 1.33
PCR Master
Mix(ROX)
Ampiification Plot
1000 Ex1 Amplification Plot
1.000 1.200
1.000 E1
a
<1.000 B2 g 0.900
1.000 E3 %
5 0.600
1.000 E-4 ]
T
o 0.300
Cycle
Detector:[Lectint_~ | Plot:[aRn vs. Cycle ~1  Threshold:| 0.20 0.000 2000
4.00 800 1200 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle
Amplification Plot
1.000 B+t Amplification Plot
1.200
1.000
1.000
1.000 E1 8
£ 0.800
«41.000 E2 2
g 0.600
1.000 E3 2 0.400
1.000 E4 0.200
ok Sty 10 H 0 25 20 35 40 45 0.000 02
Cycle 4.00 800 1200 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle
Deledor:lP35SL] PIcrt:[ARn vs. Cycle L] Threshold:| 0.20
Amplification Plot 1.500
1.000 Ex1 Amplification Plot 1.200
BEEm === a
1.000 e § 0.900
1.000 E1 5
<1.000 B2 é 0.600
1.000 B3 0.300
1.000 E4 0.000 L2:000
° 3 “ *® 4.00 800 1200 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00

Cycle
~|  Threshola| 0.20

Detector:[RR2 _~| Plot:[aRn vs. Cycle

X 2 HERZZ 2 I K ABI7T900HT384well (23
% e R
B BJIEIC. Lel, P35S, RRS2

Cycle
X 3 fE#—" T 2 3R> LCI6 \ZF5 1) 5 HatE th AR
B BIEC, Lel, P35S, RRS2, EPF 28V iR 23
TagMan Universal PCR Master Mix
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3. FRMHFRSAR A O FE

JREOFHMIE LT, BETIZAI % 1~20
copy/well (1, 2. 5, 10, 20 copy/well) ¥z
FHELL . ABI7900HT384well 2 TN LC96 12 T4
PROBEELY 10 7 VPTTRIE LT, 10 7

% 5 ABI7900HT384well |Z I 5 K HH BB &5k D it 51

= VETTYHA 75 (CtEXIT Cq fE) 2375
DIVIEIRE 2 IR AR & LTz, £ DR,
MR & (SRR R () 135 copy/well T
by, AETH-T (S, 6),

Lel P35S RRS2
0w V¥ ¢ RSD ACt V¥ . RSD ACt V¥ ¢ RSD
a ' —4 Ct fif . %) i Ct fiff i % i Ct fiff . % ACt fii
Negative Negative 40.11
41.86 Negative 38.96
40.84 38.09 Negative
42.75 39.78 Negative
1 Negative i i i 39.63 i i i Negative i i i
Negative Negative Negative
40.82 Negative Negative
40.56 Negative 42.79
40.96 37.85 Negative
Negative Negative 39.19
40.69 37.30 Negative
40.00 38.67 38.80
37.48 39.46 37.90
Negative 39.89 40.31
2 38.27 i i i Negative i i i 39.27 i i i
38.70 39.20 38.92
41.62 37.22 37.94
38.85 38.85 40.65
40.92 38.16 38.59
40.61 37.77 37.97
38.13 37.60 37.17
38.04 36.98 37.04
38.24 37.18 37.97
39.05 36.84 37.95
5 3936 3879 1 1.76 1.85 3679 3728 1 1.26 1.50 3132 3755 1 229 3.11
38.96 37.77 37.03
39.81 38.29 37.10
38.70 37.19 38.03
39.66 37.06 39.51
37.95 37.10 36.40
37.93 36.40 37.16
37.34 38.08 36.02
38.92 36.05 36.94
38.00 36.32 36.92
10 ST 37.64 © 1.55 1.97 36:20 36.59 | 1.74 2.12 3604 3638 ¢ 1.62 1.46
36.95 37.23 35.74
37.40 36.76 36.45
37.85 36.44 37.04
37.10 36.40 35.70
37.75 35.96 35.78
20 3724 3632 1 143 1.82 3209 3524 ¢ 0.77 0.70 3608 3596 1 1.04 1.11
36.20 35.27 36.51
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36.65 35.02 35.54
36.30 35.61 36.14
36.45 35.00 35.93
35.99 35.30 36.38
36.04 35.56 36.07
35.73 35.04 36.07
36.44 35.62 35.48
35.84 34.92 35.39
F 6 LC96 |2 L D BRI GBR D& R
Lel P35S RRS2
- ¥y RSD ACq ¥ RSD ACq ¥y RSD
L R IO R O T L I T R
38.84 38.16 Negative
39.48 Negative 38.56
39.79 38.74 Negative
Negative Negative Negative
| 37.85 37.69 38.66
3930 i i 3756 i " Negative i i i
40.36 38.78 Negative
Negative 38.41 39.07
Negative 37.33 Negative
Negative Negative 37.60
3771 37.60 36.38
38.42 38.57 38.65
38.53 Negative 39.02
38.05 37.54 38.40
) 38.24 37.62 36.50
3886 i " | Negative i i i 3862 i i
Negative Negative 38.51
Negative 40.14 36.19
37.36 38.79 Negative
36.41 37.51 37.85
37.01 36.22 36.04
37.10 36.32 35.48
36.61 35.63 35.16
38.28 35.18 36.14
5 36.48 3720 1 1.98 221 3679 3639 1 1.95 261 3299 36.07 1 1.79 248
36.45 36.64 36.04
37.22 36.78 36.26
37.36 36.49 37.64
36.87 37.79 36.15
38.66 36.03 35.81
35.16 34,61 34,95
36.05 35.54 35.62
35.83 35.39 35.39
36.26 34,95 35.76
10 32.76 36.03 1 1.32 1.77 3483 3519 1 145 145 3182 3520 1 0.93 1.00
36.05 34.59 35.12
36.93 3531 35.23
36.01 3479 35.08
35.78 36.04 35.29
36.51 35.81 3476
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35.68 34.73
3458 3461
34.89 3436
33.97 3455
20 3460 35.00 : 1.57 1.87 472
34.98 3434
35.84 35.04
35.33 34.04
3497 35.41
35.13 34.26

34.61

33.77

34.01

34.07

34.06

34.63

33.73

33.88

34.25

34.05

3431

34.08

0.79 0.90

4. RN DR H

RS E O & L CAZRET T A I ROMIR
F51 20~250,000 copy/well (20, 125, 1,500,
20,000, 250,000 copy/well) (2722 & 9 (2K
\ZEIN L. ABI7900HT384well }2 O LC96 (2 T4
WEZ 10 7 = VM7 CTHIE L& S 7o i
MO ZENETNOREEOHEEFELZFH LT,

ZORER, HEEZI®IL, ABI7900HT384well i,
Lel: 1.898, P35S: 1.966, RRS2: 1.972 ThH -7,
LC96 (% Lel: 1.957. P35S: 1.985. RRS2: 1.934
ThHU, WS LICHERME 2 2r< ., [
B R a2 R Uiz (FT7~12, X 4~5),

7 7 ABI7900HT384well (& X 2 HIMENRABR OFE R (Lel)
o —%  CtpwE | CtiE#fFzs  Conc FfE  Conc ##:fF>%  RSD(%) ACt HEIE 2h =R
20 36.77 0.80 23.49 10.37 44.14 2.36
125 33.79 0.32 141.64 27.96 19.74 1.10
1,500 29.87 0.24 1660.57 225.47 13.58 0.79 1.898
20,000 25.86 0.04  20634.83 543.80 2.64 0.13
250,000 22.10 0.06 219811.71 8450.28 3.84 0.21
7 8 ABI7900HT384well (& X 2 BYENRABR OFE R (P35S)
o —¥  CtpwE  CtiE#fFzs  Conc FfE - Conc ##:fF>% = RSD(%) ACt = IR
20 35.18 0.60 27.84 8.58 30.80 2.10
125 32.81 0.24 127.89 21.28 16.64 0.75
1,500 28.90 0.09 1679.03 97.05 5.78 0.27 1.966
20,000 25.10 0.07  20718.90 994 59 4.80 0.21
250,000 21.41 0.12  238104.88 21622.67 9.08 0.44
7 9 ABI7900HT384well |Z X 2 HiEIRABROFE R (RRS2)
o —¥  CtpwE | CtiE#fFzs  Conc FfE - Conc ##:fF>%  RSD(%) ACt HEE 2 =R
20 35.30 0.40 18.27 5.13 28.07 1.19
125 32.54 0.21 119.84 17.13 14.30 0.68
1,500 29.08 0.06 1294.51 56.85 4.39 0.17 1.972
20,000 25.02 0.04  21338.52 646.61 3.03 0.14
250,000 21.38 0.03 262868.16 5661.98 2.15 0.10
R 10 LC6 IZ & 2 AR O R R (Lel)
o —%r  CqrwiE | CqiEwfmze  Conc M Conc f#EfRzE  RSD(%) ACq HE R =R
20 35.19 0.36 18.12 4.66 25.71 1.28
125 32.34 0.21 119.90 17.47 14.57 0.67
1,500 28.62 0.08 1452.00 74.01 5.10 0.23 1.957
20,000 24.69 0.10  20250.00 1377.00 6.80 0.35
250,000 20.98 0.10  245200.00 16930.00 6.90 0.38
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7% 11 LC96 |2 X 2 HEmEZzh =R O A5 R (P35S)

o —%r  CqrwiE | CqrEwfmz:  Conc M Conc f#EfRzE  RSD(%) ACq L FPIES
20 34.37 0.40 18.63 5.08 27.24 1.20
125 31.63 0.11 118.40 8.62 7.28 0.41
1,500 28.00 0.06 1424.00 54.61 3.83 0.18 1.985
20,000 24.17 0.06 19720.00 901.30 4.57 0.26
250,000 20.45 0.07 ©  251900.00 12190.00 0.07 0.27
F 12 LC96 |2 & D IIED) =GR DAL R (RRS2)
o —%r  Cqrwis  CqrEwfmz:  Conc M Conc f#EfRE  RSD(%) ACq R =
20 34.44 0.26 17.57 3.14 17.85 0.82
125 31.46 0.14 124.00 11.19 9.02 0.51
1,500 27.73 0.06 1441.00 58.00 4.02 0.22 1.934
20,000 23.80 0.06 19320.00 787.10 4.07 0.23
250,000 19.90 0.06 : 252300.00 11040.00 4.38 0.25
j::::cf% Amplification Plot
: Standard Curve Plot [Legend 1000 B¢ ———— Amplification Plot
s S bt \
: T 1.000 E1
o |
2‘0-" G Ezuamn;ﬂ s SR Detector:|Lectin ¥ | PlotfaRnvs.Cycle  ¥|  Threshola| 0.20
Standard Curve Plot Amplification Plot
De‘:ﬁ - Standard Curve Plot [Legend—— 1000 B4t it
T 7 s e
2 } Show Unknowns 4:'::: ;
G VS:nda"d::;:‘lZSG 1:000 E3
T PP P e e e DetectorP355 v | Plot[aRnvs.cyce <] Thresholt[020
Quantity
Standard Curve Plot Amplification Plot
i B Standard Curve Plot phegendy 1200 Eul it
33 o ke v 1.000 E1
i ‘%sm‘m o <1.000 B2
G : Slope: -3.3903134 1.000 E3
» e 11000 €4
l‘g-“ B1 10B2 10 &;uamn;ﬂ B4 0BG 10E4 Detector|RR2 v Piot[aRnvs.Cycle  ~| Threshaid| 0.20

4 ABI7900HT384well \Z331T 2 M B f Je OV g
Lel, P35S, RRS2

LB BIEIZ,
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6. MR LUFHMERRY = L

M0 IR BB R OV = LEIZEDFE & LT,
TR SR EE D 100 {5 (500 copy/well) D
96 well/ 7' L — NDOIGT L— M &Y L, Z4
Zi 1 H 1[EE L, ABI7900HT384well & X LCI6
WZCRF3 MM IR USEM L7z, N0y
W LUHEBME (RSD) K ONCt Xk Cq D AfE &
R/MEDZE (ACt XX ACq) EMEfL-, D

FE . ABI7900HT384well (. 3 [H]0> Ct “EHfE
1% 30.40~31.43, RSD I% 0.40~0.44%. ACt |
SV 0.67~0.70 TH -7, LC6 1% 3 [ED
Cq I 30.91~31.01,RSD 1% 0.39~0.42%,
ACq {22V TIiE 0.60~0.68 T~ 7=, ACt XiZ
ACqIT 1 R THY . Mt L b ICF%DRATF
kR AR LT (R 13, 14, X6, 7).

Erer— ()
Gene Name None
Siope 34293 0.900
Effcency 19
Error 025 0.800
R"2 1.00
Yntercept 3046 0.700
slr=lPepe 3 0.600
g
g36.000 2 0s00
g
33.000 5
2 0.400
30.000
27,000 0.300
24.000 0.200
21000 0.100
060 090 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 6.00 630 0000
Log Quantity 0.000 222
@ Fa 300 600 900 1200 1500 18.00 21.00 2400 27.00 30.00 33.00 36.00 39.00 42.00 45.00
Cycle
Standard Curves ~[O]
Gene liam None 0.900
Slope -3.3582
Effcency 1.99 0.800
Error 023
R~2 1.00 0.700
Yntercep 38.59
0.600
ng e p g
- 5 0.500
33000 3 0400
30.000 =
0.300
27.000
24.000 0.200
21.000 0.100
060 090 120 150 180 210 240 270 300 330 360 3.90 420 450 480 510 540 570 600 630 0.000 L2000,
Log Quantity
@ 300 6.00 900 1200 1500 18.00 21.00 2400 27.00 30.00 3300 36.00 39.00 42.00 45.00
cyde
Standard Curves -]
Gene Neme None 1.600
Sope 34922
Efficency 103 1.400
Ermor 023
R2 100
Y-Intercept 38.76 1.200
nlr=lPepe ., 1000
2
© g 0.800
33.000 2
5
30000 2 0.600
27.000
0.400
24.000
21.000 0.200
060 090 120 1.50 1.80 210 240 270 3.00 330 3.60 3.90 420 450 4.80 510 540 570 6.00 6.30 0.000 0.000

Log Quantity

300 6.00 9.00 1200 1500 18.00 21.00 24.00 27.00 30.00 33.00 36.00 39.00 42.00 45.00
Cycle

5 LC96 T I3 1F D A Efip S UM b AR
FEENSNEIC, Lel, P35S, RRS2

F 13 BV IRLEBHRMELEONY 2 VEZEO R E
(ABI7900HT384well, Lel)

#£ 14 B LUEHEMER O Y = LB ZEO R 5
(LC96, Lel)

RSD

2 E—¥
(copy/well)

Ct ¥
fill

CtiEHt
Wz

(%)

ACt

2 v —¥
(copy/well)

Cq ¥
B3] )

Cq 1%
e 2=

RSD
(%)

ACq

500

31.03

0.13

0.43

0.67

31.43

0.13

0.44

0.70

30.40

0.12

0.40

0.69

31.01

0.12

0.39

0.60

500

30.92

0.13

0.42

0.63

30.91

0.13

0.42

0.68
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Amplification Plot

Amplification Plot

1.000 E+1

1.000

1.000 B1
1000 E2
1.000 £3

1.000 B4

Detector:|Lectint | Plot/aRnvs.Cycle  ¥|  Thresholtt| 0.20

Amplification Plot
Amplification Plot

1.000 E+1

1.000

1.000 E1
1000 E2-{ -y
1.000 63

1.000 B4

Cycle
| Threshola| 0.20

Detector:|Lectint | Plot[aRn vs. Cycle

Amplification Plot
Amplification Plot

1.000 E+1

1.000

1.000 E1
%1.000 B2
1.000 E3

1.000 E4

Detector:|Lectint_~| Plot[aRnvs.Cycle | Threshaiet| 0.20

[X| 6 ABI7900HT384well 231 A0 R L
PERER IR 1T AR #R (500 copy/well)
EFEESSIEIC, 1HHE, 2HE, 3HH

F & O

U7 V%A 2 PCRZ(E LightCycler96 (LC96)
T RENEFERE A OBIL T Z XA AT &
D AEICE AT D70, Ok KE
ABI7900HT384well 35 K UG FEFE LC96 % FH
T, EINEICRRE SN TREFIEORS MM
PR AN RIS 2R LT, LC% 1T
R Z A NN LR S O IZ5E H FTRE C
ol

ZRIIE i 3

RN A= AIEAY i A E AN AN

0.800

0.600

Fluorescence
o
S
3
2

0.200
0.000 2292,
4.00 800 1200 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.0(
Cycle
0.800
o 0.600
g
3
3 0.400
3
&
0.200
0.000 202
4.00  8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle
0.800
o 0:600
g2
3
g 0.400
]
&
0.200
0.000 802
4.00 800 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle
GE A~ =p .
7 LC96 TH51T Dk v ik U FFBLMERBR T 31T 5 HEE

g (500

copy/well)

LB BIEIC, THA. 2HA, 3HHA

BN

1) BEFRAREHEIZONT (FAL 31 43 A 28
AR 135 SiHEE @) OR 1%
BVEFREE A OBEFHBZ BN OMmAS
) ORcfek = 2019 4E 3 H 28 H)

2) BARY =37 4 7 A%k, EAGEIE L v @
EINTWD BEE BB NRE L (I
Hlo7em v a8 7 v % 4 5 PCR ZiED
M EMERBR O RS X0 EEE:
https://co.n-genetics.com/product/3001

WEB ¥4 FOWNEIL 2020 46 A 1 BICHER
L7,
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Annual Report Osaka of Institute of Public Health, 4, 2020

Results of equivalency test of real-time PCR devices in detection of genetically modified soybeans

Chie NOMURA and Naoya KAKUTANI

In order to introduce a new PCR equipment to the inspection of genetically modified soybean processed foods
that have been approved for safety, an equivalence test was conducted between LightCycler 96 (LC 96) and
ABI7900HT384well, an approved one. The result was satisfactory against criteria of "Method for confirming
equivalence of inspection methods" described in the notification. Thus, LC96 is applicable to the examination
of genetically modified soybean processed foods.

Keywords : LightCycler96, safety inspected, processed soybean food, method to confirm equivalence of
inspection methods

Osaka Institute of Public Health
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X

KPR 2 AERE RS TR %0 F- 48 Ann. Rep. Osaka. Inst. Pub. Health, 4, 54-60 (2020)

Bz VL s RBICEBIT S
IZHW L Z AL DNA fiHHEOS R

FY EORRS, FFEPSR—, LREEfGT, LRz, ek

DL TR L X IC#EH S5 DNA HHE T 2R Em L | RIS N
HThoTolo, AUFFEIZIH VT DNA FIED S R & Mt L7, BERLERE Ok~ = 2 F—
VRIZE ST, B &2 T TS 2 2 LIT XD HKR 20 i O W > 7T DN TRIRAITRE RS
5 ENTREE e o 72, DNA ORI AREETH > 72 LA SISOV TR 21T - 728, BRIEZ
AERHINN L L DBAOEED 4 glZHHLTZ LTIV VT AZ A LAPCRIZEY ., IFHWVL XD
Pt BRI AR - 2N ATRE & 72 o 72, BB L 72 DNA JhHE 2 R BRI TEO Be 2 13 L T
FlZE A L 7o A5 5. DNA OERILE DN ERE S L7z, & TOREFCIZIL U X Bt FRERER L6

PE&CHIE S, BENE TR S 472 DNA fliHE & RIS EoMERE

RLT272®, S E L7= DNA it

B3R 2 RO T &M A5 & LT REL B2 5,

F—TU— K TV L XL E,. Bz XL . DNA fi. RS0

Ehn Lk (Lednd) [ TFARZET %
FECTHY, BT b F v T ALHERNL 2 ED
MTRMME LTHASEREINL TN D,

Wi FHEB TN WL X 1995 41
Monsanto L N E BRI T 5./ LD H 5
NewLeaf™ &\ 9 W FE 2 BIZ L. paEREE2MT
bz b, 0%, VA NVAZHEFEOH D
GhfE NewLeaf Plus™73 BRI S 4v, BAZERIE 23T
PR TWEAR, BIEZZ S0 2 FHfEIZHOWT
PR AR STV b, TE, NENT
DOBINCAERT DT 7 VAT I ROREAZ KR
LERESCIENWL X ICEENDHFHEWE T
LT EDARATOA K7 aTh
1A ROARZE I L7= FE2S Simplot #1102 &
o TRA%E S, 2015 40 B K E TR ERE: S h
EAYSIRA

HATIEFEL 29 4 7 A 20 HIZ Simplot £E1Z
& o THAFE ST ARMERF DG ZE ZNfI L. 7
HIEOT 7 VLT I ROFEEZRR L 72 8is
FHIH TN L X B12 IZ9oW T2 e rES
ERKTLTEY, WALRENRD BT
W52, —FT, BEMEBELKTLTHRN

ENDL e, 2D EFEMEHT AW 72 &b
Lol - wA - ot BRAMEAEICEY
HiExh T,

BT I EN L OB TEILE S
WAL > T ZRMEREFEAEDOMEZ DNA £
WIS ERORAETTIEIZOWT) (LT, @
BE35) ELTOURENTEY, Rl 284F 3
H 30 BfH@EAECEEERBFEIINLVL X 3
fuflE (E12, F10. J3) OBREENTZEHIN T
W53, BNV L B2 ITL A
PESRA AL T Lz72, FEk 2947 H 20 H
(IRAED DHIBR S N2 AS, SHFERT TIEK
BT NIZ @ D R iAo ¥ —F v h TR
FEINTVDLMLREMEXE & LTl
Bz 1L X 346fE (E12, F10, J3) O
AT LT D,

WEETIE, M ISR TAERITRD L &
GEEAETDIENR L X O82%) @ DNA i
EREIE LTORENTWVD Y, LHLARNS,
ECOANRY) IR EE e 2= 2NV vp Sy
FNTHEY, MIELRL T EICR R L7290
xRN TR MDA RS & L CTHEE

KRR 2 2 W FE AT AR AL S R dn b 2

S
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EIND, AFEICBWTERIID L X I
&5 DNA i E Tl RN E L | M
BXSNHEETH - 72 iEh W L x I & %t
G L L THREEOWLRICED A, FTom
ANELNT-TZO®ET D,

5ok

1. 3Kk

2019 4E 11 A2vB 12 AETlg, KIKHWNT
INEFZEEA LD L e i 20 708
ERARRE Lz, BROWNRIZ, Ay 7K
T 12BN AT b=3 v 2 REL Wy
va RART 1B, FF I 1k, A7 R
PN —% LB BRIV L X 1EEE U
LRWVHA 1R, BmEY 1B Th o7, R
BHE 2 @EELLED 120 g LLERELL, 7— K
Tavy—EEFEHL, WEIHRLEZLO
% DNA fiiH ok & L TR LT,

2. IR

DNA i RS © Genomic-tip 100/G, G2 #%1&
#K. QBT #E1#E . QC #Z &K . QF FEE . RNase
A (100mg/mL) ¥ & Of Proteinase K (20 mg/mL)
X QIAGEN # A H L7, & OO IEILLLT
DEBY THD, o-amylase (=R T— |
BB L) L A Y TR —L (BT 4 v AR
JeRi#E, HPLC ), =%/ —n (BE7 4 v A
FOEHEHE, HPLC M) . #mik GEdiKRGELEE
T 182MQ/em F TR LB D),

U7 & A2 PCR F#ZE : FastStart Universal
Probe Master (ROX) (Roche Diagnostics) . X4
U Uk BE Pk FRGRER H 6 L ONEAR 7 fEL L % 1
WL X 3 %% (E12, F10, J3) 79 A ~—.
Ta—7 [FEHET T A K DNA B (= v R
=),

3. HEE - ZRE

7— K7ty ¥— AREFE IV —IFM-
800DG

ALK RELEE - AL 2V ART Milli-Q 1Q
7003

0% © HSZ CR2IN, Kokusan H-9R
e O B 52 CF15R, KUBOTA 3520

W 5|~ =4—/L K : GL %A =2 A 5010-50235
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78R KNF  N86KT.18
SIECEER - BEEERT UV1T700

U7 v% A4 2 PCR : Thermo Fisher Applied
Biosystems®7500, Roche Diagnostics LightCycler®
480

7 L— MmO 7 AT PC2R

~A 7 vty k:GilsonP2, P10, P100, P1000,
AXYGEN Axypet 10 mL

EE DI IEAR ) 7 m e L i (PP) 850
mL &E/0F =—7: B3 Himac50TC F=—7
PPH1.5mL, 20mL, 15mL, 50 mL &.0F =
—7 . Watson

Genomic-tip 100/G [& & H 7 v 7 : QIAGEN
QIArack

~A 27 17 L — | : Thermo Fisher MicroAmp
Optical 96well Reaction Plate, Roche Diagnostics
LightCycler®480 Multiwell Plate 96

4. WFIEIC X% DNA D

X1 O78v—F % — MIRT DNA O HIT
WEEICHEV, BEE LR E D 8 g &2 2 4
FRECE X Ol L. Genomic tip 100/G 12 & - T
BT A Y T R — L IeEEIC L 5 T DNA
ZIEME L=, 1557z DNA WIRIZEeEE
TR 260 nm OWSLEZRIE L, RELZFH
L. 10 ng/ul DRFEEIZTe D X HITHRLT=,

5. UT/LH A L PCR T XD a iz 1T
WL X O

AMFIE TILE AR S8R T FL L %
[T L x 3 %/H (E12, F10, J3) Zxt5e L
TU TS AL PCR IZL DML TN
WL XDOBEEZT Tz, T7bb, iThvl x
B PE xR FR A BR 1L, 1 L x B 2K Adenine
Phosphoribosyl Transferase (APRT) i#1{x1- % f& %0
THTIA~v—Tu—TEMH L, £,
BAR TR 1T Lk 3 REOBRETIL, &
R FF IR T 57 T4 ~— LT m—
TERMA LT, JEE 2 fhiH O DNA iK% %
2 well THIEZAT o7z, BIERFITEENEIZNE
2T, % well ® Ct (Cq) fiiA* 45Cycle LA TIZF5
PEEHE L, Ct (Cq) EAFEH L7z, B EF 4 well
DTN L HE I NS AICHBE TR
Sz LHE L,



6. DNA filitiEIZ OV TOH R

AREZH L X ICEH &5 DNA filiHisE T
IR RN | ARG SR EECH - 72 n
TAMIIL TR 4 SOV THRET L (X
D,

6.1 5| A2 OV T ORFT
Genomic-tip 100/G (| Z iz 05y BfER. 0 138 % A faf
L7zBc, Anf L7 R ORI T 23R
NT=#EHZ 2V TIE Genomic-tip 100/G % W% 5]
~voadR— LV RIZEER L, BEZER S FI2E - T
THPBLWBI LT RiEEAR Lic, £z, 3k
AT IC QC FEME T Genomic-tip 100/G %
VT 2B S, VOEDIR TR SN HE
IS U CRREIR 2 Al LTc, 1T LYl
#% O QF FEME{RIC & 5 DNA O¥EHIE QlArack
AL T, BAM FICLVEH L,

6.2 3= DR FEZ DUV T ORET

AOBF D o Cam LAy B O _BIE O BN )
b7 T R L, BESRALERE O
OAHEZ K> T, EEOELES T 5 )
RETAAT o 72, UBHZ S L BE L2 AT e
72 himac 50TC F = — 7 |ZECH L T, BEEE
12 20000xg T 20 syl Lz, &SRO
AR Z L ORI T & 72 BIEOR & &l
L7 DNA ORE 2R LT,

6.3 FEHRIEIZ OV T O/

U ZRELE LT, BRIESE 2g, 4gB &
W8g & L7z, &HHUE T Genomic tip 100/G |2
LoT 20T TRt L7z, fitH &7 DNA &
KX DNA OE AR LT,

6.4 T ELVE D [R5 54t

B U OREHZOWTH 4 g BLU 8 g
DA EREUR T 217V . DNA O 2 il L
7o BBRIEIC L o T &7z DNA HRIE
BN U THARE, VT V¥ AL PCR K-
TIENW L X H3kED APRT B+ 2 HIE LT-,
HENEIZ XD DNA Hitik & @ Ct (Cq) fli% b
L7,
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IS

1. W51 A2V TORMES

ATy VRS EOMIEE £ L Geilel T
1% Genomic-tip 100/G (T3 L4y BfEth o 3% % #
fr L72BRC, Aff L7 BB ORENME T3 550
B HER ST,

HWENETIE = A M T OHHEOERE LT,
WRIRDFEENE L IR FTT2RZIZ, BT LD
EHPE T Ty —T Bl Ko TIMEL T
WA EIE S5 HFIENRES TS Y, L
LN G, 770 Yy —I X BINE%EFE L7
%2, 7T Vv — &5 &8 < BRIZ Genomic-tip
100/G DA F WG 2 [EET 27V v A
NNDEAENH Y . TOBOHE ORI EE
wHZHARENER ISR, 2ok, B
MEDOIMETITZRLS, FTHENEDORSNT XV
A A1 S5 HiEERE Lz,

Wl ik e Uik, PLAMES BE L CEF D
7 LOW 5|~ = = 78—/ RIZ Genomic-tip 100/G
L., BRIk o CTBl & T T,
AT v VA2 EOMIEE % FhiEE T
B K > THEDEIERGTRD v, AfiD7-
OB RFRNEF SN, 770y —%

B ok B

£

FUEHEER
2
ERNE
2
FO B
4
¥ESH T L~ DB
L 4
A =VAVELY %Y 3

\ 4

DNADEE & HR

¥

U7 %A LPCRIC & 2IE

[SRREE D T DR |

| EOIBREIZDWLWTOBE

[B3| BB OV CDRRE |

| RRED RS |

K1 @Az L x oBREED

Tua—F v — k&R TOSE A



A LZBRICHERESNTZ7Y v bOBLEES i
Ranhnote, i, Wilv==2Fh—/L FIZ
NT —=A RNy TRV T EEGTHZLICE-
T, MBI OMLENRRWFEHZ W TH, 2L
ZHLDZLICE > THITL THRIET B 2 &
MTED, fE-T, KT 20 i OREHZD
WTHHMT LU CHEMET D2 Z E N aTRE L 72 D,

2. EONHEEZ DUV T OfRET

B Y ZiRAEIZHE > T DNA OfhiH %2175
&2 A, WEORETHA L Tz LN
FE 8000xg |2 Lk D LB T, RIEAY 500 uL
DUF L2aEML S 409, fliH L7 DNA ORE
10 ng/mL LA F & 72572, Z D72, DNA i
WaAmRETIEHL, U7 vZ A A PCR I
X oTiEn WL X koD APRT iz O %
AT, BPEXTIR O APRT #1113 1well O
HOMEMEAHER SN, 207D, FEO FEh
HIZOWTHRERT 21T > 72,

HFNE TIL DNA OILE D 7203k f
1T B e LTI 217V . DNA i H
WhkEEODTZE ) —LILBIC X Y BT 5
Z LIZ& 5T DNA OEZ BT HIEN RS
NTW5 3, Zolz, itz 1 806 2 K
IZH° L C DNA ZHit L7e, F7o, BERLE
% DO FBHER 2 352 057 B9~ 2 BRI a0 N
Z BFCmLOSEET S Z Lk o T, EEDME
INEON EE2RABTe, T7b6, mim I E
\ZX e FTRE 7R himac 50TC F = — 72 EE1 0 %
PREL L CEEBALEE ATV, 20000xg Clil 4T
ST, EHMED EIEOREIL, 1 mL FEEICHGE
iz, LoL2ns, BIRsn B
Genomic-tip 100/G I[ZF L D THARM L, fF 6T
DNA i OREZ R Lo 2 A, RIEX
10ng/uL LA FT&H ¥ . DNA EOEINIIMERE S
7203572, DNA i Z fAREFTHEA LT, Y
TIVH A 2 PCR IZTIEH Lk RO xF

BRI & 72 % APRT i& {1~ O H & il Ax 72 23

APRT IB15F1% 3 well DB & e Stz
H OO, BENEDOHWEHINE 5 & B L
CHESNT, ELICEE L OMEERE 2 5
2B 3 RICHR LTl L7256 12 H DNA O
INEIIES T, APRT Bis T b Bk & e
Y (WAl
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3. REHEEEIZOW T O

DNA i1 H D% ZE LB 0D B 0D 33 T 48 PN D Vi
EEETLZ LIk T, DNAHIHHD G2 #%
R DREHT X > TR Sh, BERLBEORRIC
TREMED 72 WVIRIETH D Z E PR SNz, =
D72 DNA OFHHZNFEI O O ITFURHR IR
IZxr LT, G2 FEEIROIREN+5 Tlx/zun &
Ez, R OBEREIZ OV TR ZITo 72, B
P10 OEREE 2 g2\ 0L 4 gD &I
Lo THREBHIXT % G2 MEERO = ITkFE L,
WEIWED WM L LRI N, L LR, &
D AL72 DNA K O EEIE 10 ng/ul LL T Th
V. DNA I EOUEIIMR S L2 0o Tz,
—J77C. 2 ® DNA filiHjitk # #7712 APRT
BT OREICHW -2 A, RIEN 2 g7
WL 4 g T DNA filith L7254 T 4 well O¥IE
BHER SN, bbb, SWEHEREZW ST
Z LTk o T, BEEAERR O IR O FRENME
el AL DNA OFIHIEN L E L2 LE XD
iz, BREUE 2 L D APRT & fn+ D Ct(Cq)lt%
MR L& 2 A, BREEN2g L0 b 4 g DR
® Ct(Cq)EAME<L . APRT &5+ D = B —5 A
L2 ERMERTE 2720, REOREEICIT
dg BH LT,

4, o B 1E O [ ST

BB LT-REEICHES T, B 2D
DIFNNL I 19 BEHZ W T HREND
PRINEL 4 IZZH L, DNA Zfiti L7z, M2
T L DI, Bk 1g 720 O DNA &I
BE8gMBA4gIlAERT L LITk-oT19
B 17 3B TN L 72, DNA & ORI EH B
B 8 g DA &l U Tl bIKD> o T izl
DL X220 TH 67 %LL D DNA /3 [EIY &
. U7X A PCR ICHT B2 5077
IRED DNA i s4v7e (4 2, samplel8).
B, A v 7B 1R EOMIEE % < ek
(2, samplel-12) TIIEREE% 4g 28 H T
HZLIZEoT, & D DNA &AL
oo BREVEZ ST Z LIk - T, BERALERY
DOREHEIE OFREWEN L3 0 | mO0EER O |
ORI E G L= Z & 23, [\ AT EZ: DNA
BEOBMZ L5 LEEZLND,

HH L7 DNA Z U 7 /L% A4 LAPCRICL ST
IEH Lk BPES IR O APRT 851 O 217



o7z & 2 A, Sampleld D == v X &R GET
APRT BN TO well TR S, Bk

EHIE ST, ¥ 2 @ Samplel4 12T X 91

=g v X547 DNA Bl ST b
WZH R 5T, APRT BI5 -0 H Sz o
Toe 2D, U T /LA A PCR CHRIEYT DB
@ DNA JRE % 10ng/ul 2> 5 20 ng/ulL 2 L
T APRT Bin O ETol 2 A, &2TO
well TSz, 2D =3 v XFDFEMEERTR
WINEN T FRIRSNATEY , it Shie
DNA OHFIZITW L X HROBARF D RN
Kozt BEZ2OND, 20D, VT NHA
2 PCR CHIET DB DNA JRIE A 03 2 &
12 &Ko THMERRE G -0 S v EHEE
b,

ﬁlurﬁl%ﬁ%aNVCAMT BIETO
Ct (Cq) EAEEREET LT 5 &, LR
8g D Ct(Cofiicxtd DMt 4g @ Ct (Cq)
EDZEIZ-1.75 35 0.63 & 72 > 7= i@ATEIC 1T
Bt FRERBR DOFE R A HEB L €, BEfFD Hik L
LTCt(Cq N 1LLERELI BN ERN
DNA i H{EORIZEMEOHE O FERE L LR E
NTEY I, &R L7z DNA fhHEIIE~ 22
REOMTAMZNRE L CEANTRER B
2 Hhd,

[ 87 = 38 L & S T AR AF R T TR MR A
1 B AR 7R % A 5 O ROoR I E OB EIC A
bET, mECNLENEZ R yER I ROK
TIN5 O DNA fHHTEDO LR B3 E S i
TWB Y £ 030 L X NS S &k

ElIlEE B L s 2T 5729

D PCR 7' T4 ~—iZHI oW THFN1TH
AN GAYIRA
A% ORI T BRI A3 R #7200

TREIZOWTIE, #EIZES LT DNA fliHik
LEOHEERF L, REXIEZ1T>o TV E N
EEZD, FERSERO L DTN TENE L
P1r3 % DNA &R MEE B 2 b5k Ttk
RIEIZ X %D DNA OB REECTH > 72551
X, REHR R 2D S IS EIR R A L
THRIEEAT D 72 EDOTFIEIZHOVWTHIRFTT 5
VRS 5,

5. BETHELZ TNV L IOV TORE
WA L 2 E AL 20 3Bk S HEH L 72 DNA

[ZOWTC B a2 X0 L x 325 (B12,
F10, J3) Z U7/ %A L PCRIZE > THilH%
1ToT7e 2TOREHZOWT, WTFhOEET
ML IV L bt S oz, 2Dk
@ AR A ZAT > 723 UBHZ D W TR ) 72 i

BHEMTONLTWD Z EREREINT, &
%ﬁ@zihwb;_owfi\éﬁﬁﬁt&
SRR ASBERE S AL, PAEREE M T4 D ATREMEDS
b5 D, Atk b RIS T 200 TR 572
EOREZE LT, B BHIZONT
DAL OFL D= DICEH R AT > TV &
Bz 5,

#ow
AT B 0 | KB B A A &

REEiitrEpTEEE GO Tz 07 2
EaFL, RHHE L LETET,

Mo X

KEFOPFEIZHT- > CHATXFEHH
FAE72 0,

#1 BRI L O L X GPERH IR APRT {5 1-0 Cq il
HBAES HBE R ACq"
49 8¢
1 RFTYIEF 23.61 23.95 -0.34
2 AFTUIET 24 50 24 .87 -0.36
3 ATIIEF 26.76 26.13 0.63
4 ATIIEF 29.16 30.34 -1.18
5 AT IEF 26.90 27.25 -0.35
6 ATUIEF 2775 27.78 -0.02
7 AFIIEF 25.38 26.94 -1.56
8 AT IEF 23.67 24 .44 -0.76
9 ATYUEF 23.67 2528 -1.61
10 AT UIET 23.26 2427 -1.02
11 AFIIEF 23.76 2493 -1.17
12 RFTYIEF 23.98 25.02 -1.04
13 RFk=av¥ 35.45 37.19 -1.75
14 RFh=av¥ 37.07 38.17 -1.09
15 AENYDARRTR 25.35 2527 0.08
16 FFH 27.64 28.72 -1.08
17 TR —% 28.10 28.56 -0.46
18 IRIEN L& 26.44 25.89 0.54
19 MRSV NREE ] 35.87 35.86 0.01

" RRE4 gDEF D CofE — AN B8 gDEFDCafiE
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Xk (BZ2FE 1116 585 3 &, k2843 H 30
H—#kiE AR/% 03305 15 &) BN

1) Hameed A, Zaidi SS, Shakir S, Mansoor S. 4) HEREIT. BEMFEEWE OB AL &
Applications of new breeding technologies for S DR L DOREEHE(L.
potato improvement. Front Plant Sci 2018; 9: https://www.caa.go.jp/policies/policy/food_labe
1-15. ling/information/research/2016/pdf/information
2) JEAE GBS - ATE AR R B R YRR AR _research_170426_0009.pdf
BrBR T & SRR R E . LaMEEE O Tt 5) FRAED, M LEMFOEEFHIEZ D v
R EOARN R SN BB FHEMRZ R A WK DNA Z SR T 27200
i R O —% (B2 4Es5 26 A) . PCR 7' 7 A ~—f&iHlZ oW, HARAE
https://www.mhlw.go.jp/content/11130500/0006 FELF52013; 20(3): 161-169
33627.pdf
3) BTG [P RFAE O Z DNA £ WEB 1 FDOHNEIT 2020 4E 6 H 24 HICHER
S B S ORA T EIZ OV T L7
100
90 |- [ ]#RERiEsg
80 Il 5EE4g
70 |
o 60
> 50|
= 40}
30 -
20 +
10 +
QL

123 4 5 6 7 8 91011121314151617 18 19
HABELES

2 #BF 1g 2B R 72 DNA &
2 FiliH D AT Y 7
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Annual Report of Osaka Institute of Public Health, 4, 2020

Improvement of DNA Extraction Method for the detection genetically modified potato
from processed potato product

Taro MURAKAMI, Kouichi MURANO, Ayuko Kudo, Yukihiko YAMAGUCHI
and Tetsuo YAMANO

Existing extraction methods of genomic DNA from raw potato tubers were not suitable for processed potato
products. We developed a highly efficient DNA extraction procedure for the detection of genetically modified
potato in processed potato products. By reducing sample size by half, DNA yield from processed products was
improved. Furthermore, utilization of vacuum manifold made it possible to process up to 20 samples
simultaneously in cleanup step. The developed method was evaluated for equivalency to the original method
and showed similar performances for real-time PCR amplification. Thus, the method is expected to be
applicable to the examination of genetically modified potato in variously processed potato products.

Key words : genetically modified potato, DNA extraction, processed potato product, sample size

Osaka Institute of Public Health
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BHT—E AR -LC-MS/MS 512 L 2B Mo N THBE O —F 54

BREF, SFRIEE,

Az

AT ONTHWE 10 4 2 Br—EAH-LC-MS/MS 1£1C XV BEE T —F oW+ 5 Hik%2H0
¥ UTo, BITRFOMERLIRIE, B, R E 9K 0 THRRT LSRR, HEEREE 0.0lmol/L TEIRIC
THERHRE DHIRT 2 2 & T 24 REILINIC 2R ORI R AIRE Th o 72, R E L7z 10 %R
Fg - KT 72D 3O EM A — N U v P& AW TRERR X OB HEEIC WD TRET L7255 3.
HLB BN b B TH Y . IEHIEIZ 85% A X / — L& HWA &2l aMFIEeERI S, filkO 6
FEAE D A S ~FIN BN GRBR 24T - 7o fl . Ry O EICRIE 71~112%., EEEEIE 0.6~9.4% T
Hol-, RIEICBIFDERTRIT. A7 T 10— 0.0005 gk, THLSD 9 5455 T 0.00005 g/kg T

o,

F—T— R : LC-MS/MS, AT HBE BT, EARfhH

(LN AR S - N T H BRI B O B0E
~BIEOHH®REREL, DT RETHWKEZS
FAHZENTED L, XIE ) e ) —TAE
MIZE > THREES NN LD, BERFECE
i, DBk (i) OTPOOICE, EFEES
ORMTHER SN TS, BARTEEMS N
A SNTWHWDNTHEEHT, oV rBLW
ZTDOF MV ULEE TN T A (SA). T A
VT —5 (APM), A7 Zr—A (SU), 7k
ANT 7 5B Y T A (AK), 24T — 5 (NEM)
7 KR TF—A (ADM) THDH, M OTEAN
F (DU) VA7 TIVBBLOZEDT MY
AL AT L (CY) BRI
TV, ZRMEORME» GBIETEEINT
Wb, 7120, A7 7 2 BT EU S E
RETIHERENTEY, BARTHEHANFTS
nTnnwr U s —=n (AL) 134 —AFF VT
R=a— V=T R ETIEFF &R Tns,
1B ANTHWKEO AR TORAMKILE
Y,

NLHBREIOSHTEIL, BEAT S (CYRFT
JEAR) ERR LT- T4 2 il &SR o& iR
WostriE V) olEn, BAGEEmMIL 0 E

HDHENTND, ZTNHIZED SN TWARWYE
IZOWTIE, fERRE Y clBfish T\l
ER—EICER SRS, LirL, ZRb0sy
WETIIWME Z L IR ERR2-> T, K
DOH BB A FIRFZ 0T 5 2 LiFHA ST
20N, HREL T O LA X D 7=, i
HR—FOWEOREARD BN TRY, ITF
I% LC-MS X° LC-MS/MS % i fil L 7= HMhboo —
FEOWIENBEFE SN TWS Y, £/, EHERE
SN 7= NEM <° ADM 348 & HREE H k¢ 5
0. ERERDT N CTHET T D B T A E
REI, BIALERREIZIRHE & K0 A Hfeda 7= [E FH il
HIEBBEFT ShTng &7,
BiFONTHEEZ BT 28546, &tk
X0 LIESERHIEO I R ISR D 2N, B
WHED TP EREEfETH Y, KHRD L H D
FRESBET 22 EBETHD, £ T, B
BRI FEAT 3 K ONE AR HE A 2 Vv LC-MS/MS
THIET D N LT HWEE O —~FoHikic >\ T
MLioTHET D, B, o4 Efio
ZINT ANV T — LD RY T DY e
7 (DKP) bahi= 105 E Lz (F1),

R B et R 2 A AR R JE T AR AL D R dn b 28R
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F1 RIS E L AT HWENE BARTORE AR
PohVy TASL AU T TEANL  FAT—L T KRRy XAFr BA2 T TUTF—A Ve
BLozo 2 27— 77 A T—A UEB LD T
S FRU DA RN Z0OF K (5-_r P
Weany BN ] -3, 6~V A ¥
PS8 U S V-2-E T
)
(723 SA APM SU AK NEM ADM DU cy AL DKP
ﬁ“"”;“(f””% 1948 1983 1999 2000 2007 2014 FeEsh FaEsh faEsh -
fREE
BERERD 4y 2L HY HY 2L 7L - - - -
X AE
-IRFf 7 el 1948 44 1956448 T AR
fifi % B 3R - - - - - E, 19684 iE, 19694 - F— A
k(1973 4F) fREHIBR  $REHIER 1R
E OB OF Ik 7=KE MW=,
BAEAETIT 1000 pg/mL (2785 X 5 FERIK T
1. 58 FRL . EERA - AL THWE, BTN

KRBT CHilR S M7 OB K FLERCEE,
AR =Y —A FaNLE, YT —, B
BB XY (FHR) 2 L7,

2. AFE - B

s (Feflk) . b R Y oA (B . A X
J—v (LCMS ), £ (LCMS ), o
UrF MU U LR (ZOKF, Fifk) . 7 A
sV T — MRS (RATSINERERA) . 7' A
N7 7 5H Y T MERES (AR T RNy
T — SR (B ST ) ( AV R (R
ATH) BEOY 7 BT DU RERER, (5-
R VN36-TUAF Y 2-BRT U UFEE, B
TINERER ) 138+ 7 L ARG HIEE () 8
EERALE, 27 T0— AL (B 118
FULR T3 (BF) B, 347 — LEAER, (>98%)
X7 ~T Ry FHE g s T REE
i, (7 u~F AL T IR Y
Lo R BRI (OB, Y T — A
fih (95%) 1% AstaTech tH8LA i L7=, & H
T —AF 2—TFEARAT O AL TR
8 36/32 (EAR 28.6mm, 434y & 12000~
14000) Z M L7z, MEHZ AW E a7 —
FY v 2iF, VA =R (kR
InertSep HLB FF (500mg / 6mL, LL#% HLB & ¥
). 7YV T2 Y —4H Bond Elut
ENV (500mg / 6mL, LAf% ENV &F5d), ¥ —
LY A = A (BR) L InertSep C18 (500mg /
6mL, DA% C18 LF59) D3 TH D, MK

Wi A L7 48 Milli-Q 1Q7003 THlE L=k %,

AR Y~ PR (BR) 8l WG221S THIEE L
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I T U 7 AD 2.5%F K OMEREAY 0.01
mol/L (2725 X 5 7R /K CIafiR - AR L. &
SN IEHREEE Y 0.01 mol/L (2725 K 9 784K T
IR L7z,

3. HER X OWESM

ST Lo s LOMIESRMEZE 212
RT, TR L TV ARWERAFIZ W TIEH )
Kb &21T -7, ZOM, FERIRE 5> HOR L
IREILZ A T 7 (BF) B NR-80, THIR#R%X
ZPEERE (BR) B MOV-112(U) A 7 L 7=,

4. RERERE

. B L T L= dEk 10g 280
Y . BTN 50mL & & 12 30cm OF S
Yo BRI A~EF A LT D&, AAT Y v
= NIVENTAME TREDS 200mL 12725 X

IER LT, AAVI VE—D RlE ) 3
% CHEE LRV IRE RS 24 BEELENT LT,

WA, BITHE TR OIME 10mL %, T A X
J =)V 5mL ERERK SmL CTavrs v a=y
JLUTEMEA— MY v DICAR S, RBRA
SmL THWHODE, 85% AKX J—v (AH ) —
JL i RERIK=85:15 DLLETIRA LIZH D) SmL
TEH LTz, IBHIEE 045um A7 Lo 7 o
WA THB LD, SHFicf Lz,

UL EOBEZM 1 IZRT, 7k, RIETILE
WK OEALT SV 7 NEE A 25%, Kk
S50mL & LCWBH Dk, HHLOBRFEER Y %
T2 & & BT, LC-MS/MS ~D g4y D 5%
EWANETFESE57-0TH 5D,



#2  LC-MS/MS &St

L

b

(=X
LCEB AB SCIEX Exion LC AD
MS/MSi AB SCIEX TQ4500
LC&HME
VN Mightysil RP-18 GP 150-2.0 (5Smm)
L2k A:0.1%X M /B: A4 ) —)b
A/B: 85/15(0min) — 15/85(10-15min) — 85/15(15-20min)
5T LR 40°C
W 0.2 mL/min
A 2puL
MS/MSZ:ff
HEE— K MRM
AT AAFEIE 4.5kV
FT7 T A YA A N (50 psi)
JBLEIE A 2 N (80 psi, 300 °C)
N A F 1k ' WEA A
T—F E R Z A
AK ESI (-) 162 > 82 162> 78
SA ESI (-) 182> 42 182 > 106
SU ESI (-) 395> 359 395> 143
APM ESI (-) 293 > 261 293 > 200
NEM ESI (-) 377> 200 377> 345
ADM ESI (-) 457> 200 457> 425
cY ESI (-) 178 > 80 178 > 96
AL ESI (-) 330> 312 330> 295
DU ESI (+) 181> 108 181> 136
DKP ESI (-) 261 > 146 261>217

5. WANENRGRER

TERACEIK, 7 A X —Y—Z AT,
Xy T —, BEEFBIOEHED 6 &5HIC, SU
IZ2WTIE 0.001g/kg 33 X TN 0.01g/kg 12725 &
212, SU LIS D 9 320 Tl 0.0001g/kg
BRU0.01gkg (272D KO ZiRML, K 1ITR
L 7= 55Tl 2 &1 5 [mEBR L Clalie R 2 5k
O,

WOR OB X B

1. E TR L iR

LC-MS/MS HIFEIZEBW T, SU ZFRU 72 9 Ak
43y ClE 0.005 pg/mL LA b oD FE CHEUER DG
EOEIMREIL 10% ATl TH o723, SU 13l
DRI AR TREEE DL | IR 10% A
i & 72 572D 0.05 pg/mL LLETH -T2, £ 2
T, E= FFRIX SU LA C 0.005 ng/mL, SU T
0.05 pg/mL & L7z, fREfEIE SU ZFR\T 0.005
~1 pg/mL, SU % 0.05~1 pug/mL O#iH T
£52400.999 DL E D BAT 72 ERRIEDTG B L7z,

2. BHTRF O ERR EE F X ONEE o st
BATHEOEMIEEIL., Nk, Mk E b
0.01mol/L |ZFHSL4 2 D23 — %A 72725, APM 1%
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Bk 10g
|

BT (R, 24h)
i : 2.5%NaCl in 0.01mol/L HCI (50mL)
S 2 0.0lmol/L HCl T 200mL IZER
|

FBHTANE 10mL % HLB B 5 A~BETF
|
Beyd REEK SmL
|
wH 85% MeOH 5mL

|
LC-MS/MS i E

1 O E OB

TR VEC T VA VPETIIARZETH Y . NEM,
ADM % G CUNTF RAH MR OE AR 1
pH3 (0.001mol/L ¥ifiE) Tl D ¥, £/,
SA. AK, CY IZfRBEVEME Td 0 MR OE
T ZAT 9 BA B E DR T MR S e
TWNWEEZOND, £Z T, 1 pg/mL ORAIE
YE IR A MR e B AY 0.001mol/L. 0.01mol/L .
0.1mol/L 2725 L 9 FHf L 21 £44°C.20°C,
40°CC 5 B MFHE L CREFRIC N LT, 1R
OFFENL ACHHESE, 20°Ck X O 40°ClEfEIR
WS AT o 12,

AK, NEM B LI CY [TV TOREREX 2
WCRT B ACTIIN T OERIREE BV T,
A TOHHEHIZE L Tz, 20°C Tl
FEA 0.1mol/L D4 1%, NEM T 2 H HEREIZ
P U7e, 40°CCIIERRIR D 0.1mol/L D6
X, AK T2 A HUBRIZHA L, NEM CT1 A H
NHELL A L2, NEM & RIkEDZE 2R L
72DiX ADM TH V., AK L[FAEOREEZ R L
72®Di% SA, SU, APM, DKP Th-o7, —H.
CY X EDRE, FOEMBETHLLRELTE
. AL & DU bREEDEEN AR LT-, BT
% 24 BE &340, HHEEIREEAY 0.01mol/L %
L <1 0.00lmol/L (pH 7% 2~3) Thhif, =
ELLFOBEETCHTROMS b EE L CTIFRET
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3. BITREDIR & 5 MO fF

0T =12 T T UBEDENEMNT, B
HrIsEPN CHEZE L CiBitEicZ LS, “EffriciET
B E TR D 720, 48 BRI OB S HELE
ENTWDS 7, AEHBEICET DB ERIETFE
TRV IRED 0, IRE 5 R E (Lt
SHBD, v T2 T v 7 ALY —TF— LERR
EOBEHWTENEL L L, @ETHI
eI MWL FPRE &, ~ 7
FF AR =T —TFEAAT ) VZ—NTH

X 3

JEIRHE & 5 O K hEtk &

L7-aEEA Y OIREREN D 5 HEh < FEEITH
FRU7=, JEEHE & 9 RRCIT E FRANSEZ 5 X
ARV U F— %R DIZEWTEE L.,
180r/min MHE T L 5 L= (K3), £7/=. f§
Wisr & &L RMTEREMENEEBEL, A
R, AN T B X OEE T ICHK KD %
0.01g/kg (2725 X H UL, 48 B @A HIZ
FRIRFANZ BT MR DI B 2 I E L C RN R 2 &
HL=,

BESE 1 TR K> 72 ADM OfE R
X 41277, LB K ORI iz B v
TUEEHR E 9 23 b < EHIZE L TV,
VIR F w7 AL —T L FHIEVEED
12 FERIDARE TIXIZ & A EENR R o T, BEET
WZBW T, FEIE D IR Tld 24 FEfE# ORI
RN T0%IZT 729 48 FEREI A B L7223, JERIR
EIOBLO IR T v I AX—T—HHTIX
24 FREM CIRIFEMIZE LTz,

L7235 T, 24 FEE CENT 2/ T S/ 5121,
B4 Lo WSO W TIISEREE & 9 £721%
YT RTF v I AL — T RN E BTSN
BTN TIREINED & 5 BRI OV TIX, FE)
RVIBETLHOWRETHD EE XL,

4. [EFAHD S O R AT
(1) BT — RV v PO
MM BRI X 0 — RIS ER S b A
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BITREO R DIRE 5 FMFITRBITDEGA~TIM LT KX T — AR O KR

(O: FHTHAXIREVIREYE, B ~ 7 2F v 7 AX—TF—|T L5 HEHEE,

Vi BOICEWTEERERR S 5)

7 2Ttk (C18) HAEA IHEM, =27
Tu—ADSHICERENS P R ~—Eb D
B (ENV)., A 7 7 2 UEROSHTICHE &
o 0 BOKME-BIEANT R a R v —

(HLB) Z MWW /=[EHH 3 flcisv T, HEEN 10
5y DURFF I KOV HReE 4 Phile L 72, 10 iy
% 0.5 pg/mL, HEFEIREE 0.01mol/L (2725 &L 9 i
FU7ZIRAEYER 10mL % 3 FOEHE T — Y
v DICAR L, FERUK SmL TR %, A X ) —
Jb & RERUK DAY 50:50~100:0 THE2 5 7 Bk
DR SmL TENFNEREH LR EZHIE L
TRINERZHEE L, £72, BibEs X OV
HRIZOWTHHRE L, PREFODLEE ORI 2 il 3R
L7,

WRAF 3ITRT, HLBIZB W T, &2To
BT DN IEIRIE D GRER SN o Teloh, Bk
BREFINTZEEZ DN, AX /) —VEEN 80
~90% T T DA HIFIE 100%[EIN S 7228,
AK 2DV TIE 3~5%AN At O P TRk L
TUW=, ENVIZBWTYH, EiliEs o IR
NTEOPMREFEINT- B ONTN, AK,
SA. CY ORPFWEHE N LR S, T b
DORFHIFTHINZ B LTz, 72720, Ak
(S TIAH SERIE, A X 7 — VR 80
~90% TET DK IMEFIFE 100%[EIN S5 Z
ERFERENT, CI18 IR WTIL, fREEIEYE
THhb AK, SA. CY DREFHIRLZETHY |
WIS bR SNz, 2RSSO T sy
IZOWTIE, A X — VRN 60%LL ETIEIE
LEMNFEIEI T,

PLEOFEEN S EAHHNIZ X HLB & v,
WHIRD A B ) —VHERIL 5% N RE CTHh D &
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HIBr L7z, 223, HLBEFEI— R Y » DT A —
T =B EN R D EVEREN R D560
HHOT, FEDBPMETH D,
(2) AT Y e

HRE 10 234 0.5 pgmL 12725 X9
0.001mol/L, 0.01mol/L, 0.1mol/L @ Hgf% CiifHl
LTZIRAOHIEMER % . =24 10mL % HLB & —
MU v IR LTZDE, 85% A%/ —/b (A
& =)L FERIKk=85:15) 5mL T&HH L TlAl
WHERERB Lz, #RERAITRTH, WTh
DOFFERREIZB VT H R TOMRSITITIE 2 ER
IRENT=, L7ER- T, BFHICaEMCERL
THBNTIR D pH 45T E) (pH2E1 OFPH) L
T, BEFEMHICITEEL 2N BT,
(3) EARH T LT & B iR

HRE 10 234 0.5 pgmL 12725 XK 9
0.01mol/L e Ciifl L 7= IR A IE N % . HLB
H—K~VU > PIZ 10mL, 25mL. 50mL. 100mL
AWM LIZOL, ZRZE 85%A ¥ /—)L SmL
THEH L CREINEA RN L, BHKITZENE
NOBRREERTHR L THE L, EEEES
T, AK 122V T, EMEfEEN 10 520 E
(50mL L EDEfT) TRIERNSLCIE T LT
W2 ZAUEM D AT I AR TIRFF S5V
WTHDHEZZ BT, AK LIS TiE 20 {5 1R4E
(100mL #fif) L TH BAFRENENRG ST
2, EBEOBHHR CIIRLFT O~ MY v 7 R
L VMGET L AREE L H D20, BRGRER
K THEAITITERE CHGR T ILER D D,

5. WRINIENERER
AUETIE 10g OERBREHZOVT, 2N



£33  EMEHEL— Y v P 3MICE T DR A X ) — VR B SETZ & E O HHEO
[E R (FRIA A R IS PEs TR L 7256 o [RIILR)

Recovery (%)
SP.E Sweetener Eluent composition (MeOH:H,0)
cartridge
50:50 60:40 70:30 80:20 85:15 90:10 100:0
AK 96 (100) 97 (100) 96 (99) 97 (101) 99 (102) 97 (101) 95 (100)
SA 97 (97) 98 (98) 100 (100) 95 (95) 99 (99) 94 (94) 89 (89)
SU 71(72) 98 (99) 104 (105) 106 (107) 106 (107) 101(102) 103 (103)
APM 98 (98) 99 (99) 103 (103) 103(103) 107(107) 106 (106) 104 (104)
HLB NEM 0 (0) 44 76 (76) 104 (104) 103(103) 107(107) 104 (104)
ADM 0(0) 44 72 (72) 103 (103) 104 (104) 107 (107) 103 (103)
CY 99 (100) 100 (101)  101(102) 101 (101) 102(103) 95 (96) 64 (65)
AL 92 (92) 103 (103) 101 (101) 104(104) 106 (106) 102(102) 102 (102)
DU 0 (0) 17(17) 71(71) 100 (100) 104 (104) 104(104) 103 (103)
DKP 91 (91) 103 (103) 105(105) 106(106) 109 (109) 109 (109) 108 (108)
AK 14 (96) 14 (95) 14 (96) 14 (94) 15 (96) 15 (96) 14 (95)
SA 39 (102) 41 (103) 41 (104) 42 (104) 38 (101) 38 (100) 36 (98)
SU 101 (102) 104 (104) 108 (108) 110(111) 107 (108) 109 (109) 105 (106)
APM 57(57) 93 (93) 101 (101) 104 (104) 102(102) 101 (101) 76 (76)
ENV NEM 0(0) 0(0) 2(2) 87 (87) 96 (96) 104 (104) 99 (99)
ADM 0(0) 0(0) 12 (12) 97 (97) 98 (98) 106 (106) 98 (98)
CY 9(95) 7(93) 8 (95) 8 (94) 10 (97) 11 (97) 7 (93)
AL 30(30) 74 (74) 91 (91) 97 (97) 94 (94) 92(92) 71(71)
DU 0 (0) 34 (34) 95 (95) 107 (107) 106 (106) 106 (106) 106 (106)
DKP 109 (109) 110 (110) 109 (109) 111 (111) 110 (110) 110 (110) 109 (109)
AK 25(38) 28 (40) 28 (41) 28 (40) 34 (46) 26 (39) 21(34)
SA 64 (67) 79 (81) 75 (78) 73 (75) 88 (90) 57 (60) 41 (44)
SU 108 (109) 108 (109) 110 (110) 102 (102) 101(102) 104(105) 110(111)
APM 91 (91) 100 (100) 104 (104) 107(107) 104(104) 107(107) 110(110)
18 NEM 0(0) 98 (98) 103 (103) 103 (103) 105(105) 105 (105) 108 (108)
ADM 92 (92) 102 (102) 103(103) 103(103) 103(103) 104(104) 110(110)
CYy 18 (27) 25(33) 28 (37) 29 (38) 43 (52) 20(29) 16 (24)
AL 103 (103) 103(103) 106(106) 104 (104) 105(105) 105(105) 110(110)
DU 102 (102) 100(100) 103 (103) 103(103) 105(105) 106 (106) 108 (108)

DKP 108(109)  105(105) 105(106) 106 (106) 108(108) 109 (109) 112 (112)

#4 HLBAI— MY v VIR DEREE %5 HLB A — VU w645 R 5EGERER

O HMBHAR 2 At L 72BR oo [l =R TOH BRI R
Recovery (%) Recovery (%)
Sweetener HCl conc. of loading solution Sweetener Concentration rate (Loading volume)
0.00lmol/L  0.0lmol/L ~ 0.lmol/L x2 (10mL) x5(25mL) %10 (50mL) %20 (100mL)
AK 100 99 103 AK 99 100 93 78
SA 99 99 96 SA 99 103 103 106
SU 102 106 104 SU 106 103 106 107
APM 99 107 106 APM 107 108 107 107
NEM 100 103 106 NEM 103 105 106 105
ADM 106 104 104 ADM 104 102 107 104
CY 101 102 102 CY 102 103 100 92
AL 104 106 106 AL 106 104 104 104
DU 104 104 106 DU 104 107 104 106
DKP 106 109 110 DKP 109 109 110 109
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F 6  AKIEIZ L DR A~OH B INEI RS R

Spiked Recovery (%)
Sweetener level
(g/kg) Softdrink W(:;f‘ecs:er Pzzzgzzd Candy Baked cracker Pickles
AK 0.0001 101 + 83 102 + 23 101 + 33 95 + 4.1 103 + 3.4 98 + 3.5
0.01 103 + 2.1 110 + 1.1 99 £ 1.6 102 + 29 91 + 14 102 + 22
SA 0.0001 94 + 32 93 + 5.8 83 + 45 94 £ 33 94 + 38 92 + 3.0
0.01 85 + 43 100 = 0.9 88 + 3.1 90 =+ 6.2 81 + 2.1 93 £ 1.5
SU 0.001 101 = 7.2 92 + 52 105 + 99 112 +£ 53 103 + 5.0 100 = 7.2
0.01 107 + 72 101 + 39 105 + 95 108 + 9.3 83 + 3.1 101 = 7.2
APM 0.0001 103 + 5.7 79 £ 5.0 99 + 238 103 £+ 6.0 90 =+ 64 101 + 3.4
0.01 102 + 3.1 99 + 2.5 95 £ 22 96 + 3.1 85 + 2.6 99 £ 25
NEM 0.0001 112 + 2.7 107 + 34 73 £ 4.1 111 £ 2.0 98 £ 3.6 100 = 4.0
0.01 95 £ 22 103 + 0.8 82 + 3.7 95 £ 1.8 80 + 1.9 95 £ 1.2
ADM 0.0001 99 + 3.7 89 + 47 71 + 2.8 97 + 3.1 82 + 4.1 106 = 3.2
0.01 95 + 34 101 + 1.6 74 £ 6.1 92 + 1.8 72 £ 1.6 92 £ 0.6
cy 0.0001 108 + 2.5 98 + 1.1 91 + 0.7 104 = 22 103 + 3.5 94 £ 3.7
0.01 106 + 2.3 103 + 1.6 102 = 1.9 106 + 1.8 92 £ 26 104 + 2.1
AL 0.0001 76 £ 2.5 80 + 1.7 102 = 2.7 86 + 2.1 79 £ 25 98 + 3.6
0.01 101 + 1.8 96 + 1.2 103 + 1.6 103 + 24 83 + 25 98 + 14
DU 0.0001 95 + 3.0 84 + 3.7 86 + 3.1 77 £ 3.8 73 £ 3.0 110 = 3.2
0.01 108 + 3.1 96 + 2.2 85 + 42 101 £ 1.5 78 £ 23 102 + 25
DKP 0.0001 98 £ 3.6 84 + 28 100 = 4.0 98 + 238 93 + 3.1 110 = 4.8
0.01 109 + 4.1 100 = 2.9 101 + 3.0 105 + 34 85 + 3.7 106 = 2.6
Mean = S.D. (n=5)
200mL (272 % & 91 2@HT L7z @ irshii 2 . A F L ®

I kY 2 5N - BRLUZEBENKEY
LC-MS/MS TH#HT 5, L7ehin>T, Sk
WThHrTERERTRMED 2 FEEX, SU T
0.001g/kg. SU LI4+ T 0.0001g/kg TH 5, £72.
BRERO LB THD 1 pg/mL IS T 2 REIL,
0.0lgkg THD, Zi b _BEREOHRE CHRMME
IGRBR 21T o 7o, BHTIRFIC 1L 24 RERMEE L ChE
mHE & 5 21T -7z,

ERAERG6IITT, WTHORSL, £2To
BB WT, BB L S RIGERIT 70~120%
ORIZH Y, Eo o2& /S oz (EEMREK
<10%) 72, RIEOHMIEN RSN, RIEIC
L0 BEHONTH RO @R — & o A3 F]
AETH DD, AK. SA. SU. APM DEMHERE T
F—RICERETEEN DD, TOHEITME
FEfH 2 WFIC@ENTMR 2 AR5 2 & T
—EOWNARETHD EEXD,
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B O N THBE 10 5% %55 51— E Ak H
~LC-MS/MS EIC LV @& ECT—F o3 5F
EEEE Lz, EICHW 2 8RR EIX
0.0lmol/L T, SR{RIZT 24 BRI IFIEE 992
Z &, BiFRRIEREAE SN, EEAHIC
ITHLB 71— F VU v UVEHW, 85% A ¥ /) — /LT
EHEE2Z LT, 2o NIEEEEREINS L
7o AR 6 FEEHO &~ O URINEIERER O 5%
RIT. 10 A WF RS FEENED 70~120%
DOFIPANIZH D EBERET 10% A3 Th - 72,
AEBIZBT2EETRIZ, & LT SU N
0.0005 g/kg. AK, SA, APM, NEM, ADM, CY,
AL, DU B X U DKP 7% 0.00005 g/kg T&H > 72,

Mo X

BRI & TR BT 0,
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Annual Report of Osaka Institute of Public Health, 4, 2020

Simultaneous analysis of artificial sweeteners in foods by LC-MS/MS

after dialysis and solid-phase extraction

Masanao SHINYA, Sayaka TERATANI and Yukihiko YAMAGUCHI

A simple and sensitive method for the simultaneous determination of ten artificial sweeteners (acesulfame K,
AK; saccharin Na, SA; sucralose, SU; aspartame, APM; neotame, NEM; advantame, ADM; Na cyclamate, CY;
alitame, AL; dulcin, DU; diketopiperazine, DKP) in various foods by liquid chromatography-tandem mass
spectrometry (LC-MS/MS) was developed. Dialyzing in 0.01 mol/L hydrochloric acid at a room temperature,
with continuous shaking or stirring, enabled to extract all components within 24 hours. As a result of comparing
the retention and elution characteristics of three kinds of solid-phase extraction cartridges (i.e., InertSep HLB
FF (HLB), Bond Elut ENV and InertSep C18), HLB was excellent in cleanup when 85% methanol was used as
an eluent. The mean recoveries from six kinds of foods fortified at the levels of 0.0001 (except for SU, 0.001 for
SU) and 0.01 g/kg were 71-112%, and their relative standard deviations were 0.6-9.4%. The quantification limit
of SU was 0.0005 g/kg, and the limits of AK, SA, APM, NEM, ADM, CY, AL, DU and DKP were 0.00005

g/kg.

Key words: LC-MS/MS, artificial sweetener, dialysis, solid-phase extraction

Osaka Institute of Public Health
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WKk a~ 777 4—-Tx FEAT— 7 LA gz v
R SRR 5y D —Fr o3 BTk D BR %E

WAL, ERZRF, HHRE, HHS2E, BEER

Whp A EREAMNE L THiEL TWAREL O IEEICER GRS 2858 L T AR NTFEE L.,
BEIC X 2EFEHESRESI N TV D, TETIHBERLTNORAKRY AT 7 —8-5 HEEKDL
FHEE O A WA L EL OB NS ERESINTEY, @#EASLPICEAINIBNOH D E
SR ORI 2 TV D,

Z D& D IR X DR E 2 RIRICEI IR D Z A BIC, METTIE 2002 (CEAk 14) S
DD, WHW DR OEIRM RS O EAHERT HE W EFHEEZEM L T\ 5, 2018 I
E ORI e &2 FEICHRAETEH 2 JE L, RESROEIRE S & LT 40 FEOEIR M) & 38E
L7z, ARBFZETIIMEZIRCERMT S Z 2 BRIE LT, RAESTRRSY 40 LAY % 2 RAICHR
ARERIR s v~ N ST T 4 —- T N EA F— R T LA BRI K DS — RO 21T -
77

BRATORER, RAEXRY 40 bW % 8 (LEWT DI 5 RINDRAERERK Z A5 2 & T,
KNRETDHA0{LEMETERET DI ENAHETH -T2, S OLITHBERESLFICER I D EHRNLNRY
OHEERICK LT, B FTREIZ 22 TR TR Y, @BEASSHFORESRE D ZRHATEETH -

7’9
—o

F—U— N R, BN, A7 V== 705

b M OSRROMICEERT 2 b O, ERM &/
(RBI &, fREE A S I A < REREDO R FEHEIE I
THRMELTEE-FHAIND OB EET,
Fo ES ECREEERSMS S LT bild
HLOERRE BEAMCES EOERIT/RL AT
B E TWhbODEEFERS Enbild D, Wb
LHEFEREMITEMLICEIND Z LD B
W EERLTEZRLT  ERLO XD RHED
HE-CHEEICERET B 2RRTHI ENED
HILTUVRWY,

LU D, Wb DR E Uit L
TWA R OPITEEICERSR Y Z 58T
LRENIEE L, 2D X 5 7Bl 5 3 KGR A 3 ]
EIELE LCTHRVFEE Y OxfH L /n b Y, EIHRE
%53 O G A DB D REEE A b I I 2 S

TEEREEE L bR BB ESNDIE
A bR A B & LR 2R
HTHDHRARY T AT T7—F-5 (PDE-5) PiE
O g B A B & Lo e T R R K
BARINHIEE, e, TA, =Rt e =
VD IAALER R ERH T NS, 2D XD
PREBE R AARTIEARAROK S HE < Lk
RBENTHWEZHLOTHLHEZBA-ENERE
mPUICEAE SN TV D HEERHL Y, ZDXH7%
EIMK D EGAET HIERERMEZER L L
WL AEEHELRE SN TEY 9, KIRFTH
2008 A v H—Fy NEKVEA LD TRV
ORI X DEEFPEENBAE LY, Fx
DOFEDFER. 1 B 7247~ PDE-5 [HEIKT
HDHUNTFT 4 VDEK 7.7 mg K OMLBERE T3

{1

R b B2 = FEAR I SE Tt AR AL "2 B R SR AR
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THHTIVRT T R 1227 mg G T
W20, BATDZ YR 753 ROHELOH
BIX M H1.25~25mg T 1 HixE&5EIZ 10
mg £T, 1 H 1 [EFIX2 B &St &l
FER L U CRER I L AMEMEEA 25TV
57D, Z OfEFER I THEE 30 20802 1k (B
7)) RH EREEESNTTWD ZEnG, T
N7 I7I RN HRREGEEHERLTH 1A
OIRHATHR 10 fFoEEZERT L5 kb, E
B BRREHE A 52 T T2 R IR O SR & 3 2
TWEZENSL BEDT IRV F5I N5 H
T 5 MR AL & ORRBRB DN, &5
(AT, RN R 2 A L R i D v LT
FTANBETT 4 NVTFF T 4 TR ED
BEAF D PDE-5 [LEZHD(LEEE D A2 WAL L
AR SR S H,  OFREE I EIME R & D
B9, BERNOEIEMLY TR 2D XD HH
RO NMEIZxET HER R O &ICET 5 15
TR T 7T | TSN ORERERE T D3 AN
Mashb, BE oL REUKREEETD
fREEE AT K D IR E DS JHIEUAR & ORI R BEfR
EARATH L, ENTHLHESINTEY ), i
SRTIIECFHI R HE STV D 10,

DX D T EEER I X D E A KRR
Bhibd % 2 & &2 BEIC, YT ClIvbd 2 iR
fn D EIR S OF EEZHERT 2 H W T HE
% 2002 (CFpk 14) FFENLERL TV D, RA
DB —BPE L LT, FHRNAE SRR o K S Ay
ERRAERR Sy E LTERIRL, 2N DEMER Y
V—=V THEEIT->TW5, BIRO®EY | 5
fEFE RS HICE A S5 PDE-5 [LEROHEEIA
OFEFENE 2, BUEORAXT R 1L 40 L&
WZDIED, & 2 TARMIE T, AL ZhRAITHE
Dz EEAME LT BFERLFICER SR
LRND B D EIHIE S D —F T IE OB %E &
T-o7,

£ B ik

1. FRAES,
TEFATYy R, ANVRTFTF 740, 7an
TVEET T 4N, FETANTF 7 4, B R
X TFAREVNT ST 4 REVINLT ST
A, REZHE T T 4N, RETFATFT T 41,
A F V)5 F 7 4L TLC Pharmaceutical

Standards Ltd. 75, 7& h~FHI K, 7 hF
I UHERRE KT, BV oYL P R—b
X7~ T N R yFHNOEA L, T /¥
X'Z 7 4 )WL Cayman Chemical #E73 5, A4 I &Y
PTHRNITS ) BT F T 40, BETT 4
. FAETFTFT 40, NALTFF T 40, B FaF
VREIVNT T T 4TI A RNV TFT 40
7R 7 7 4 /LiE Santa Cruz Biotechnology, Inc. 7>
DAL, T F 740, R)-FH o TR
TN NIRRT F T 4, TAF BT
YR EAYR 1T Toronto Research Chemicals fH72 5, T//L
TFI7ANIT T BEN= IRy 72TV
SUAABVAY TV ITIFVR, TR
IR ZuArFuanNI R RA¥e /77 b b
FHEIRN, MATEZIRN B RrZrrF T VR,
T2 )—=VTRLA L T TIVT I R,
b B UHRREITE T 4 v AFDEHIE T2
RSB 7 r& I FIXE b TERES
MBI LT,
2. A3
TEr=bFUA, FBE AL ) —VITELET 4
Jb DR T3 AR O LOMS iz, K
I% Merck Millippore -84 Elix Advantage-10 C7f
LR ROK A Wz,

3. dhE
HPLC-PDA 1% & # % /E fr #1 B Nexera-i
LC2040C-3D % FHu 7=,

4. IRAIEHERIR O PR

RSy DOBKAEURET &2 A X ) — VIR L
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Annual Report of Osaka Institute of Public Health, 4, 2020

The development of simultaneous determination method for medicinal ingredients

in dietary supplements with a liquid chromatography-photodiode array detector

Akihiro TAKEDA, Akiko ASADA, Kyohei KIYOTA, Takahiro DOI, Takaomi TAGAMI

There are dietary supplement products which contain medical ingredients as illegal adulterants, and many cases of
health hazard by ingesting the products have been reported. It has been reported that analogues which differed in
terms of the parts of the chemical structure from existing type 5 phosphodiesterase inhibitors were detected in
dietary supplements with increasing the kind of the analogues.

Preventing health hazard by the dietary supplements, we examine dietary supplements purchased by the local
governments in Osaka from 2002. For the first screening test, we examine whether 40 medical ingredients are
contained in the dietary supplements. In this study, we developed the simultaneous determination method for
detecting these ingredients efficiently.

The method enabled to detect the all ingredients in dietary supplements by using 5 standard solutions containing
8 ingredients out of 40, because the detection limit was lower than the presumed content of the ingredients in

dietary supplements.

Key words : dietary supplement, medicinal ingredient, screening

Osaka Institute of Public Health
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Annual Report of Osaka Institute of Public Health, 4, 2020

The detection of dimetyldithionorcarbodenafil as medical ingredient analogue in a dietary supplement

Akihiro TAKEDA, Akiko ASADA, Kyohei KIYOTA, Takahiro DOI and Takaomi TAGAMI

The dietary supplements containing medical ingredients illegally have been sold, and caused health hazard. In
recent years, the analogues which differed in terms of the parts of the chemical structure from existing type 5
phosphodiesterase inhibitors were detected in dietary supplements with increasing the kind of the analogues.

Preventing health hazard by the dietary supplements, we examine dietary supplements purchased by local
governments in Osaka. In 2018, we detected a sildenafil analogue in the dietary supplement. The analogue was
identified as dimethyldithionorcarbodenafil, which has not been reported in Japan, by using liquid chromatograph-

photodiode array detector and liquid chromatograph-time of flight mass spectrometry.

Key words : dictary supplement, medicinal ingredient, dimethyldithionorcarbodenafil
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(mg/L) (%)

A-1 HS 0.00707 8.70 -13.9 -1.69

A2 HS 0.00711 5.57 -13.5 -1.64

A-3 HS 0.00716 3.15 -12.8 -1.55

A-4 HS 0.00731 1.12 -11.1 -1.34

A-5 PT 0.00766 1.54 -6.75 -0.80

A-6 HS 0.00780 2.20 -5.02 -0.59

A-7 HS 0.00780 3.68 -5.02 -0.59

A-8 HS 0.00793 2.76 -3.46 -0.40

A-9 PT 0.00794 0.66 -3.29 -0.37

A-10 HS 0.00806 1.86 -1.85 -0.20

A-11 PT 0.00819 143 027 0.00

A-12 HS 0.00838 1.63 2.02 0.28

A-13 PT 0.00853 2.18 3.79 0.50

A-14 PT 0.00855 1.50 4.09 0.54

A-15 PT 0.00859 2.74 4.60 0.60

A-16 PT 0.00870 2.66 5.86 0.76

A-17 PT 0.00877 1.79 6.79 0.88

A-18 HS 0.00886 0.68 7.81 1.00

A-19 PT 0.00902 8.85 9.78 1.25

A-20 HS 0.00903 3.49 9.91 1.26

A-21 PT 0.0100 2.04 223 2.79
) il 0.00821
B KAE 0.0100
B/ ME 0.00707
18 () 7 0.00075

R 1R 5L (%) 9.14
n 21

HE{£ : 0.00821 mg/L
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A-5 PT 0.00670 1.29 -3.32 -0.92
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Annual Report of Osaka Institute of Public Health, 4, 2020

Results of external quality control on the analytical measures for tetrachloroethylene and trichloroethylene in
tap water, performed in 2018 in Osaka Prefecture

Yoshihiko KOIZUMI

In Osaka Prefecture, external quality control on analytical measures for drinking water has been implemented since 1993,
collaborated with water supply corporations, public health centers and institutes of public health (referred as water supply
corporation etc.). Twenty-one water supply corporation etc. participated in the external quality control on analytical
measure of tetrachloroethylene and trichloroethylene in 2018. As a result, one facility was evaluated as an outlier. After
the follow-up survey for the facility and the verification with all facilities, it was found that the following points are
required in order to improve the accuracy of analyses : 1) Pay attention to the decrease of 4-bromofluorobenzene as
the internal standard substance. 2) Create SOP based on the notification methods. 3) Carry out the validity test and
check the SOP accuracy.

Key words : drinking water, external quality control, tetrachloroethylene, trichloroethylene

Osaka Institute of Public Health
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IKERENZRB T DINBR LS (2018 H-FE)
—8k N ONF DS W)—

HH O, TEFT

KEKEREREEON EA2X 52 &2 BIZ, KEREZ I L TV D RIRFNAKEFESE, (b
AT K OVARIRFIEEBE & Xt . Bk A NN L 7o KB M B OB 2 B A L. BB 3 KB K E f AT
EIHE > THIE L7-RAERE R 2 BN Uiz, BB O 2 0T L7250, 27 MAE T 1 A E)s .,
EfEICK T HRRZERB IO Z 2 a7 OFFAHHEA R Lz, ZOMEZIRICEEREICET L 7+
0—7 v TREEIToIE A, BB T 28kOI5 N EREIC R %2 KIFE Lz rTREtE R
X,

F—U— N KEK, ERCZOREY., AEKERE, EREME, SR EEE

(Hogh) RBREEREZ REMEF AT Clx. KIR 7@ADH235) [ X 08k iU 10.3 ppm &
AR B AR AR S| ER R AAE R W LT, 2 A TERLRY] tEDLNZ, LT, F
KEAKERERBEOR EE2X25 2 &% B, 4 FELIFE, B ZBNd 2 _REmENR WD
KB % i LT D KRBT KEFES . DDA 4 FFEOHEMEE S OFAMNME 0.3 mg/L
PREEFTIS X OVARAFFEMEE OKGEFERSE) % DR F X OVEEY O 75 A OBLE ) B BUE b
P BRICHMER RS A B A 2 L T B 110 BashTwnws v,

2018 AEE DX GIAH 1T, MAETEE & LT Ik

E OO ZRE LT, 8k, ka2 ok

A2 L oTBYHAKIZZLEEFNTWVS, K

BEAKICHET 280%, FLILBEK, THPEKRED 1. AN RE

BA, HD5VIEEREICHETEZEnHD W, REFFENSNN LI AGEFEF 1L, 27 BT
FLILBE AR T HR B RIK OA 1%, AR % bolo, TONFRITKEFES 22 B, PREEFT
L= 8oL LB X DB, 88 1N IRK 1 #BEF L OVARIMFZEHEE 4 HEBA T o 7=,
DBEBEIT, WEICLVSAEETH 5 1V,

PRITE MCHTAMAETETIEH LN P, M 2. FEGIE

IKBEEOBLATIL, BRI 0.05~0.1 mg/L LA E ()RS 7 B o0 L 7

TRHEAKET CTBESCGENES RDIENRD 201849 H 10 A ~21 BT/ THRIKK 100
0. SRR 03 mg/L UL ECIXIEED %I LA L 2RV % 728K Uz, HRAKPOSKRE
W EENTHD W, iz, ShRENEL 72 1% 0.03 mg/L AKiii ThHo72, 9H 25 HICEMEAERR
LHZEIZE &Rk, SRR, WAVAM, R (B L7 A4 AFMEE 1001 mg/LIEKR) % 20
FrHG2DHTENBY, BEA, a—b— ALK mLII L TR L7e GREREEIRE £ 0.2mg/L),
LG LRNEL 205 12 SR KEIEAEIZON ILARY =F L RICTKICZR D X 901 L Th
TiE, WEFn 33 FoKERUEICET 280 (B4A  BFAMRE Lok, 9 A 27 B (Muph) KPR

KB b R 2e A= FARRIFFE T AL AL 2 A TR BR BT AR
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LA FEERFZERT O FAKRBREICB W T A MARE
FERE R BOAT L7,
(2) AEtORE Ik

A FIET KB EEICRET 285 0O8EIC
KO EAFBRENED D 5L (ERE) O
T L— ALV A= RPN EFHC L D —F o
1% (FLAA ). 7 bL— A — RO &
=5k (AAS 15) . BEMA T 7 A~%
S EiE I K D —F o#rik (ICP-AES %)
BLOBHE/EE T 7 A~ —HESEBIZLD
—F s (ICP-MSiE) & L=, EArakHC
DOWTIEIRTLER A2 & T 5 [BOMIE %2 Fh L .
B ERE R 2 AT 3 M1 C TR B4 B 1
WEE IZFEA L, 5 DORER RO FLHIME %
A E Uiz, £, SRAMBEN I L7
BB D ST S5 % THNERG B 8BRS S 5
ICFREA L, BEICHEMA LS ORET — 2
Frx— NELEDETRNTIZEE L, &
RS SRR 2> & e fF S du7e [N GRS 4 B AS
BHEE] 2B 0%, RERBEB LDV
MR FIEHFICET 52 EME L=, £ LT,
MO IVIE ) ICREY L7epBicxi LT+ mr—7
> TR A FEE LT,

(3) FHm DR FE S 1%

XU DT, BHEBIN CHIE S 72k A PR
Bt 5 SORIEMOZEBRED 10%% 8 L7
BBV RI R A & LTz,

RRATRE LR, TEE ) 1S9 DiER (RAER)
BELW® Z 237 CHMEIT, W5 O 71k
ICBW PR 2 8 L - EzE (9]
e L7,

(B 1%, BB S oA Z VT,

BkUEE 5%E LT Grubbs DFEHIRE 19 %17
W, EH SN REMZ RV RAEE S Y
RO, Zhae TEM] &L, @Rk, ()
OXNLHEH L, Z10%NZFFRGGH & Lz,

i

AR (%) = (BB oA E]— [FHE])
[[EAE]X 100 -+ (1)

ZAATIINUSRIBETEB LY, Z2a 7o
MEXHIE 3 Al 2 FFAHPH & Lz, BRERB LW
TR OTEHIEE 10% & LR IL, KE
HYEHH OBREREICBIT 28K OLEW
DEBRIO BIENR 10%Th 572D Th 5 19,

B, BER, RERBLOY Z 2Aa7iion
TIE, BMAEMEZHERETHOTICE L L,

R B KO B

1R E BB oY — MR L O E

SN ERE R A BRI B RURE O B — M A RS D
72912, 201849 A 25 AHIZEENE D 1EIEIC %

AT S A EHY . BB ARICOX 2 =

ELZ, £LTC, BonEkReikic—r
BlES T 21T o 72, T OREER, e 0%
IAEL RS20 (p=0.96), ¥—1t
WCRIEDN RN E 2R L, £/, BfFH,

Blft 1, 5. 7B KON 14 BZICEEH A JIE L72Rs
REKVITRT, EEEFEOME XX 0 T,

AN B A BREL A BB O 2 B RIS TR 7
EHIWr L7,

0.25
0.2 & = @ @ @
=) _
? 0.15 4 y =0.0001x + 0.1953
&g 0.1
b
0.05
0 T T T
0 5 10 15

EAHEES ()

X1 HEEFEREHIEEN D8O SITIEDOE
EME (n=5, FHHHEREFEZE)

2. 53Mr 5k
SIREBIA IR T ik 2 3R 1ITRT,

K 1. IR ORBRTTIERL L OT — 2 %

TR T ik BB
7 L= A VA= RFRIOERHNC £ 5 —F ik (FLAALL) 3
TL— A= AT RN LD ohTik (AASTE) 3
FHEE AT T ARG IR Lo —F /3 #Tik (ICP-AESHE) 1
RS 7 T A~ BT K — 43 BT i (ICP-MSiE) 20
it 27

ARFZEIC BT, ICP-MS i T DA 4
E DRI H o & H %< IRUWT FLAA ik
FOVAASIEEfeE . &b 7RV iklL ICP-
AESIEE WO FER L 7r o7z,

3. WA R O RRGE
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(DFAER, 2 2aT7 KO [
AGEFHEES 27 BB S Stz 27 O
A, R, BEEBIVO Z XaT7x%k 2
g, £LTC, SMBEOREEOL X N7 T
AEK 2R T,

2 AN E BRI B 1 DA MO

A e e EUHEICKTT B
G T e VS R S
(mg/L) ° (%)

A-1 ICP-MS 0.193 1.00 -6.06 -3.25
A-2 ICP-MS 0.193 0.87 -5.76 -3.11
A-3 ICP-MS 0.197 1.36 411 -2.33
A-4 ICP-MS 0.197 1.31 -3.91 -2.24
A-5 ICP-MS 0.201 2.55 -1.87 -1.28
A-6 AAS 0.202 1.55 -1.38 -1.05
A7 FLAA 0.203 0.64 -0.99 -0.87
A-8 ICP-MS 0.203 3.06 -0.89 -0.82
A-9 ICP-MS 0.204 2.84 -0.60 -0.69
A-10 ICP-MS 0.204 0.54 -0.50 -0.64
A-11 ICP-AES 0.205 0.80 -0.21 -0.50
A-12 ICP-MS 0.205 0.53 -0.01 -0.41
A-13 ICP-MS 0.206 0.55 0.18 -0.32
A-14 ICP-MS 0.207 0.97 0.86 0.00
A-15 ICP-MS 0.207 0.40 0.96 0.05
A-16  ICP-MS 0.207 0.55 1.06 0.09
A-17 ICP-MS 0.207 1.11 1.06 0.09
A-18  ICP-MS 0.208 1.11 1.15 0.14
A-19 FLAA 0.209 2.38 1.74 0.41
A-20 ICP-MS 0.209 1.24 1.93 0.50
A-21 AAS 0.209 1.95 1.93 0.50
A-22  AAS 0.210 6.33 2.13 0.59
A-23 ICP-MS 0.210 1.23 2.23 0.64
A-24  ICP-MS 0.210 0.71 2.42 0.73
A-25 ICP-MS 0.213 0.81 3.79 1.37
A-26  ICP-MS 0.215 0.61 4.86 1.87
A-27%%  FLAA 0.263 7.96 28.0 12.7

EE 0.207

e K AE 0.263

I/ IME 0.193
TG 2 0.0123

AR % (%) 5.9
n 27

L : 0.205 mg/L
FRRAAT (=50 P 2 Aud TS
LIRS HRAER S E10% & M A, ZA 2T ORERHEASLL L ORER

OICP-MS
ICP-AES
EFLAA
BAAS

WEE (mg/l)

X 2. RAEIERIOREEDO B A b 7T L
(* : S fE)

BN EEREDS 10%% i U 7= A EII7F
FELhoTzlzd, TN TOMRENME -l x5
e L7,

(FE] 2B 570, AL A B K
5% T Grubbs DEHAMRE ZIT>To, EOFER, 1
MR (A-27) PIFEHIS L, 2D O 26 MAEEE
B LT 0205 mg/l & TEffE) & L7z, #dER
DHFREH B2 -0 1 #E (A27) THY,
FEFER(T 28.0% T - 12,

W, 2T BMBEEZFAWT Z 227 ZRD =5
B, ZAa T OFPMAIX-3.25~12.7 L7320, ZA=
TINTREH B0 3 (A1, A2 B
JWA27) THY, Z 2AaTIiTENEN,
325, BIBIOI2T Lotz

R E 7 AaT L O OFFREE B 2
TREMEE Sl ERME L2, 2o 44
PUIE ) ICREST DREBNE 1 #4BT (A27) Th o
7o AMEDAFTERIL, 3.7% (127) Thoiz
7o, A MBI B < KB M D FEMi T
ETCWbHEeEXLNI, SUE] &> 1B
A27 IR L Co7 e —7 v THEEIT- T,
Q7+ —7 v TME

RSB A-27 X, FLAAVEZFHWTER Y, A
% 0263 mg/L, Z A7 1% 12.7 B L UOGEZERIT
28.0% Cho7=, FEHINT-EENG ., ALERIZ
BWCEEMEE Fi L T\ Rho72Z &b
Mmofe, £z, BE ORERIZE W TR R
TERH O EYE R 5] %2 0.01, 0.02, 0.025, 0.03
mg/L & LTy, AR Crirg s Bl o
IREDR BT OMAETHEL TV DHIREFHLY
B Tolod, BEHERSNIZ 0.05 mg/L & Hii- 128
MUTW=Z EAHBA L7z, 7o, BRI A-27 C
I, R BRE 2 AT BEOBE, 10 fFIZARL
TRIE Z Fhe L TNz, GBI O A RE O R
FIO#FHA CTHHR LIZE 2 A, MEROERME
(FHBEER%L) 1% 0.9998 & 72 v | AHFZEREDOFHED
%L 0.9985 ITHAR TR o7z, L7ehi > THER
A-27 TIE, EEWERSNAEFIZITBM LI Z &3
BRROBEMRHEME T LZERO 1 Dickhoiz s
ZR bz, KEKEREIZH WD RAEEIL,
UM AT Z e BRRDEN TN D, 7Y
PERER DO F T, SOP IZE D T-AEHERFIOIRER
FOEECCHER L 7o B D 24 M 3R A L,
BEMROEEL L OREICHENR RN & 2
WITBMERHD D, FOD, SEOEHFD
BRIC, A D & ITIEERY O 2 NS w7
LU MRl S TR W ER A ERICH
W Z 2R, REYIThoTz B X b,
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2018 4F 12 A, H4BH A-27 ORAEH Y F IR L
THYFTIZT FLAA JEICBIT 2 EBIHE A FhE L
7o EHELOEEDO T, YFTD SOP 12> T
FLAA L2 L AR L OREZIT- 2, £
DOFS, BRI A-27 TIX, SMEMERA FIRT D720
AT D HR— LBy b &2 lERR L O Rk
THWEH L TR ERHA L, KEREIZ
BNTIE, ELHEENLDOFHRITIEET D
VBN D, Brio, $k0 X ol — R F
TETDWEICHOWTIEL, FIHK D6 DOV G
TAHMOLOEENLE LD, $T-, T A4
B K LT 223 EIC8 0 TIE, ERER
S LB E LT E N e 2T HLY B
MRS T3 E . THROIRR & e %, Rk
DR =Ly hOE BRI FUE O SRR 2375 7>
LN T DD, YFBtRETDHvA7rE
Ny MBIOMEWETT v 7285 L, #E A-
2702TC, BH Lle~A 7 m ey b EHERT A-27
® SOP % FVNTHME R B A Bk o0 PR E A& 5
i L7z, OB, HEBI A-27 D SOP IZHEV VEHER
S 0.05 mg/L (X L7y o 7=, HHIEORER,
FRAEIX 0.221 mg/L & 72 ) BEAH 0.205 mg/L (2%
T ORAERIN 7.6% & BIF0Ba 55 2 LN TE
oo ZOZEMD, B A27 OANEDJRIFIE,
EH L7283 212 L 27553 L OY SOP [ZRiE S
FHEERERG 2 N2 LItk Db D EE
Z BTz, BB A-27121% SOP DT L 4%
B O T IESHIE e EDOIHYIZHOWTHE
THZEILOWTRHiTHZ L 25 L,

(€Y EXENRASTH =Y
OF 35 SSRAOXEREN s

EoRIE TR ISR S R ERAN TR
JE 0 mg/L 2 &7 4 BERELL EOREUERR 2 v
THREMREERT S LI ISR SN TNS 19,
TRTCOWEICB W THRERE 4 S EHWT
REMAIER L TWe, —H. A5, A-6 B
A-25 TIE, BREFRO IZ 0mg/L & VT,
HEREB X ORYHET A FT A4 IZB W TIHE
HI, BEHROSIC 0 mgL ZfAWRanz s o
TUVWD BN SOP DIEENSLETH - 1=,

HRIECIEEINC LR T L ORERE %
R L, MERIZEOHHZEZ TUIR b RN
LS TWS B, FLAA k. AAS £, ICP-AES
EB I OICP-MS =D ERIFZFHZEH 1.0, 1.0,
20BLTN20mg/L 725> TWVW5, KbEWHE

SN TR O & 8 2 TV TS BIIIEAE L2y
ST,

AN ERRE B B CIX T X C ORI S 22 5B &
Fhi LT e, 7eds, HoRiE TIEZERER O N E
DRE, 23R DR E DK FRAEBE DMERR L 72
BROTREZEZ FRIDZ L 2HRTHII L &2
STWD B, F_TORER CZEREBR O MR AR
BROTRMEEZ FRIS Z & 28 L Tz,

@ ATALEE K O HER

HORIECIXRTLELOFE, St O R EFPH I
FALDICHEEBEELIFREITY X o2
WINTWD B, KL T, ATLEREEIC K
UWNT 13 BEREAY 2~20 5 OFEPH THT IR E & FEhE
LTWie, —J7. 3 BBy 2~2.5 5D T
fEErEE AT > T,

HREETIE. WP o ETH INEGRELZ 1T
I LENTNWD B, BmEIRML, INEELE
EEETLHILT, EREOVRELZEET DT
ERTED 9, AWFETIE, A5 BLONA27 I
BWTMBEEIZITOAL T W olzlod, &
REE D IZ SOP DIETET S Z ENRMETH T,

B S KL OV HERR R O Y EE YR L 1K, ICP-MS
ETIE 1%, ZRLANOTETIE 10% &SRB
S ENTWD 13, ICP-MS # THlIE L 72 HR8 1
BT, A2 ZBR< T T OB RS Ie R &
1% Tl LT/, —F . FLAAL, AASTED
L < 1% ICP-AES V£ CTHIBEIR FEDS 10% T o - 7o
BT 7HEBER 3B CTH D | RV D 4B D RHER
BEIZ1H LI 2% Th o7z, LRIOMEICE
W, BE OB S T10%0 Rk 1 & e
THE, BIRA~DAHENRRKE N OMRIEE %
EHRLTWD] EnWo@ERboT2 Y D7
W, THHOEIZOWTIX., ERIEOHEE
HfE L7 T, BMBEOREASEDOMELEZE L
THBEEAEFE LWL EEZLNTE, L
L., HREICHE > TREZFET 25 2 & B KE
ETEDLN TS, B S CIRmy BRI E
M 10%I272 5 K 912 SOP DIEENKLETH > 7=,

TORIETIE, R, R £ IR AR
ERITREL OB LZb 0, b LIEE
BiE CER 45 EEE 515) F 136 545 L <X
B 144 FOHEICE S GERAEXIIZ NS IZH
B HAEAENRM S, 2o, HRIEOEE
JU & TR EE O b O T E R IEOFEHERE L <
TR AREAERL & [FEE DO O OMHANED b
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TWa B, Fio, ERIEOEERE L IXRA
FEAERR & IR O b O X E L EC I 3
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IR BB 7272 L ICP-AES {#£8 X TV ICP-MS
ETIE, BRISED DIV TIEICHE 2 X B E £
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BEERIR S L < IXIRAEEER A L T,
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T, T_RCOMEN 1 FRMTH Y, MR

TERCHEEER TR L T\, L7edi> T,

FEAEJFR S DI NSOV THEBERILA LI
VA RSV

© 24 R

2012 4F 9 A 6 HAFCEASEE L 0 AKEKE
BREICBT 24T A RT A4 20Tl
SN, EHERBECBO LR YMERBREITS 2 &
WROD LTS 17, 2R & 1X, JKIEK
ERAEZT O MBS H 5O SOP |I/RT R
FEOZLETFMT 2200 FETHD, %
MYETA T A %, BEHROFAR & BN
DOFMA R EN TN D, REROFACTIX, &
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5k RS D EE 0N X OEINER O Of
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B2y U —F— R—OfHliZ £/ L TRV,

REAROEE R L ORE O E 92.6% (25/27)
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Annual Report of Osaka Institute of Public Health, 4, 2020

Results of external quality control on the analytical methods for iron in tap water, performed in 2018
in Osaka Prefecture

Jin YOSHIDA and Takae NAKAJIMA

In order to improve the accuracy of water quality measurements, we implemented the external quality control
on analytical methods for iron in tap waters, with water supply corporations, public health centers and public
research institutes in Osaka Prefecture. As a result, one from 27 examination values was evaluated as an outlier.
We executed the follow up survey for this facility. From the survey, the examination value was suggested to be

influenced by the iron contamination in the process of the preparation step of the measurement.

Key words: tap water, iron, water quality measurements, accuracy, external quality control

Osaka Institute of Public Health
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KEMREIZB T D EEREICEEL LETR O (2019 4FE)
— RIRFEZEED IR K E R A E—

TEFEIL, mARE, INREEZ

WHTCIE 2015 FJE LY (—4h) KEREAV A VT F U AMENS OZFEHRICL Y . KIFIZE W
THREDIEI KK EREE OB E T TV DL FENEZXMNRIC, MEICKIT 5 ERRBEICHET LR
FAERH L, OWEGROREEZITHI Z L2 HMIC, EBRBEEEZEmK L T\ 5, 2019 FE D%
G BT THEp A RNZ2ObE (High) ) & THEFEBE) 2%E Lz, 224 17 BB R L0 12 #BE
DBINEFFTHEM L fER, HEnT 2 #BI i) &ieodz, TAMUE] & 7o 2RI DT
ZAu—7 v THREEITV, MEEER O AR RO EOUERSERENARHEY Th o 7o 2 & AFIA &

-7,

F—U— i KEK, SMEEERL, dn. HEER, EEMECEIOKERA

WAEFCIX 2015 4EEEDN S (—4E) KK E LA KN HERGE (150 mg) £V 4720 1 mg/L
VTFUABEND DZFEEE LT, RIS (AD 1 HEKkEZ 2L &35 LHukBkRD 1
BT EREEICRET HR T2 L, 547 HEREIX 2mg £7e%) LETHBL, B4
HERROREEITH Z L2 AL T DR E DR\ ET DL L RNH D +9,

BH A [EEWICB T D HEENREEOMRIC ZOED RN OAKEREAEIIHE L TR
B9 DM 8 1250 28 1 HICHED 4 KEH5 2 SHMEICESEZENTED S,
T KRB R ZE ) O KI5 k4 = 1958 FDOKEIEMEICEHT 28T (BEEEDE

T TWDLHEEREXNGICERL TWD 1, 23 %5) THMEMIZ 1 mg/L LF &SNS HICE
2019 HEE O RIE R IL THE KL ZEDILEY STWNWBD Y,
(Hgn) 1 & [HFEm) =®-E LT, WHHERRIT ) T & 84.46 DELAMTH Y |

fREEEEIC OV, dighit e b OARIEREIC AV TLERLT NI ULAEE L THIFELT
Lo THMAEATFETHY ., RZT DL, BERNE, W5, WEBRFT NI OLEEERLTY U LT
BCRE, MR E R, AE, BMEEDOE RIEOWALA, BRI e Rk 2 Ao HIBICEH &
KRB D, 150 mg 22 D & 808k D H TS DR, KETIEHEFEICHN ST
(R RAET 928, 1 BY72 0 OFEE T LRHEERRT N U U ARE T ORKS & L
ANTHI 15 mg T, WHO TITHED & = Afdth THIEIZ 2> TV 5D S,

WZHALS A RIA AMEZF L BT &f] Wk 18 4 8 A 4 HIEARVEEHR S AR RE
Wr SRR E STV 9, —JFTllignid, # AKEFEITEB W T, HEHREEAKIZIB W TE
RIS BITAAAET D08 T, IKFICE £ flifiE (0.6 mg/L LLF) @ 1/10 B4 TR S
NLHER I, SLLBEAK, THPKICER L +9, NTNWDZ b, BMEZEEARE CEEL 15
AEARFIIZFAKIZHRT 5 b D L Hfifpd - = TEIETRSE 48 7)) O 24 5o 1 THE 7 S OBUE
ENLOBEHIZE D LORH Y | fEFEREN WCHESE, KERMEL L UEEBEEMNT S

KB 22 4 FARBI T T AR AL i A TR BR BT R
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ZEIZHoNT, R EZEZBSOEREZRD
HZ L O JEAGEE LR 18 4 8 A
31 HICERMLEAZERITH L, HWHERBOKE
DR EIR DB R BRI DWW T
FRRAAAT -T2, L 19 4E 3 A 15 BICREAR
2T TEHFEROMEA— HEIE% 30 pgkg 1K
H/HEBRET S, LoBAEITY 9 Zh
T T, R 20 4 4 A 1 BITKEZEEICE
TOETONKEERECEEBEBMNBINSN, £
OFEHEMIT T0.6mg/LLLT ] & &b,

oAk

1. SEHEH H
Mg & THEsEmE) A0®E L7,

2. ZEERE
SN U TR ERERE R 1T, HEDS 17
B, HEEmBS 2HEThHo T,

3. ks R BBUR O FH R T 1

(1) Hgn

20194E 9 A 13 B 5 9 H 20 BT, TRyl
KK 60 L AR Y Z o 718K LT, REERE
FED 1%I272 5 & 5 IThElE (& L7 A v A5
ISR, M ESREIEM) 2Lz, 94 24
HICHESAE e (& L7 A L AFnYEHisE - 1001
mg/L) % 102 mLIRI LI L, 1L
AU ZF UUMICOE Lz, 7B, EHERTIN
ATOFERUK T O NI E & TR 0.1 mg/L
K CTH o7z, BRIC XD ShERS B e
FOMENIEEIL 0.17 mg/L L HEE ST,
(2) ¥ FE R

20199 A 24 HICKHRUKK 12 LERY &2
JAVZANIL, RICHEFRERA A U AEHER (B4
v BFERIER RS 1003 mg/L) % 1.5 mL
WL, KRUKZMZ T 15 LI LTH4yicH
R LU7Z, &HBIC 50 mgml OD=F LU VT I
Wik A 15 mL IRINL ., 40 ICHE#R %, 250 mL
AU =T U BRI 31 U COMERRE B & B sk} &
Uiz, ERC R D AMHRE S B DI R
WA L PREEIE 0.10 mg/L & HEE ST,

4. R L AE BERRF D 2 — 1 B OVEZ E 1
R B OIX 6> E 2 BT 5720, L

TORFEITo 7, 7eB. FEHADOHGHNIL, &
TRIEICHEV, BT 7 L— A — R EE R
(2 & D —FFoHiE (AAS 15) . HEHFERITA 4
su~< 7T 7ETITo T,
(1) ¥—tE

1 R PR & AT ENE IS 2 R © 5 ARk X He
0. Wk RICOX, 2EIEEITV, BHN
T HERE R % el — JeBLE S BT 21T - 72,
Mg & HFEREO P EIZZFNZN 0.194 & 0.524
T, HICHEIHOLEIIAER 2L T, B
RN 72N &R STz,

(2) &EME
ERIECIERE 2 O CREBR TE WA,
WRFATICORAT U, dign, HERERILIC 2 B MBI
WCERBT 522 L LTWS, £2C, AT
RAE L T alkl 2, eI IaisiE 2, 3. 7.
10, 13, 16, 23 HHIZ, HEMRITHEE 2, 3.
6. 9. 16, 23 HAIZ, 1 RKFZHWY , fF 5[]
HE L. SEMEOEBRE & EEE O AR
ZROTo, EHEOEBREBILHER D 1.07%.
YRR 2.75% T, ZEMICRIED 7202 &2
fesd a7 (K1, 2), F£7z. EEIEMHROB =
X, HHERAY 0.0002, HEFEFEDY-0.0002 &L 72D |
WP HIZIE 0T, ZOFIITENS bR EN
ICHEEN 72N &R STz,

5. it 5 1%
(1) Bl A1k

2019 4F 9 H 26 HIZ KPR 2 25t 72T
FEAIZ B W TR IEEIC B LT,
(2) 53t 5k

HoRIE DICESN T, @I T L— AL R
—HFENNEFIC X D —F oMk (FLAA
%) GE/RIEBIZE 3). AASTE (5/RIERIRS
4), FBEREET T A~ =R EIC X
% — 3 M (ICP-AES %) (F5Riknl#E
5 BIOBEESGT T A~ -—HEOIEEIC
X B —FSoHE (ICP-MS ) (G RIERIZE S
6). WHEMIIAA 7 u~ T T 71 (GRiE
BEFH 16D 2) L LI,

B AT 3BHZ DWW TR AT 2 5 8 T 5 O]
EXRITHIZ L E LT,

(3) MEELEORH
SEOREMBOTHHREME L, KR
[ONEORS B AR ARG i ) IS T L
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1 R HRUE ORI ()

EREEETFIEE (SOP), oHF ¥ — ., ME
By OHTICIR D A EEHOERES Ao TR T
HH0E LTz,

(4) FFAM ORRFE S 15

W ENToRAEM (n=5) OEBREITHE.

HWREAILIT 10% ZFFA4tp D& L, Frasp
B Z T2 OIZOW TSN EBIE E S B O R O
*EHE LTz,
RAAERIT TEE) ISR 258ERE Z A
a7 O 2 OO HETRHm L, W 515 CRr4 i
B2 T-MRAEME Sl & Lz,

(Bl 13, SHEERELLOMmBEE AT, A
BKkUEZ 5% & LT Grubbs OEEHIRE W4T
VN, FER ST R AE Z PR TR A O ) &
Kb, Zhx: THEE &L,

AERIT, LToOX0 bR L, Win, HE
Fe 4L 1C£10% % A EPH & L7z,

(%)=

(G REB O e — [EfE))
M)

X100

Z A7 XU iEkik WTRL, ZAa7
DHEXHE 3 A 2 TR & L7,
B) 7 +u—7T v THE

[oh ) 2 M L 72 2 st ic, Thn
6] ORKOHESE L ST EOSEL B &
L740—7 v TREEFEm L, AET, %
MEERE D O [HMRE A BRICAR DAV E SIS
BT 2 iEE] Ok, [IVEREE i RE
FERAEE) CZOMOEEIZREE L, EiEd
HUVNEIA—VICEDHEM FITL > THTo 72,
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010 { BR—pg © @ O
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Eo06 | m R® = 0.2414
" | e
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¢ 2 FEEEEEBUEL ORI L (HiFEER)

MR B K B

1. FRAAE R ORRGE
(1) FEEH
DO #EER, Z2a7 kO TS

BRAEMBE OmAME, MR, [EHE]
ST HMAERKEN Z 2aTE2F 1 II5nT, £
7oy IHTER O AAE O BEE A 2 X 3 1R,
A DO ZEEMREDS 10% % 48 2 - ME BT AEAE
L7ehololzd, 17 BB O M 2 Hv CRE
21T > 72, MAMEEZ A EKEE 5% T Grubbs
DIEHRE Z AT TofE R, 2 #E (A-16, A-
17) MEHINZT2H, ZbZRWE 15 1
HEEZFH L7z 0174 mg/L & [HEAE) & L7,
TEfE) ICxt T 22RO FEMIT -8.17~
297% & 720 FFAGHAZE X -0 3 B
(A-15. A-16. A-17) ThoT=, —F. 17T #H
A FAWCRDE Z 237 O -1.60~
6.80 72V, Z AT NHFAKIHAEBL DX
2H%E (A-16, A-17) Th o1,

PLEDRER, BBEEKR N Z AT OG0
TPAHIPH A 2 72 OANUE) 2R T A B
2 BB (A-16. A-17) T, &1KD 12% Th -
7= TAMIVIEL & 7R o 72 BB LT 7 o 1 —
Ty TIREEIT o1,

@ 7xu—7 v TR
BEBY A-16

BB A-16 1%, FLAA IEZHWTHBY ., BE
flEi% 0206 mg/L. [ELffH) 247 25 aR 251X
183%., Z A 71X 428 Thoiz, IHEEIC
B oEECLL L, KERELTAH— M
TT =D ) ANEEROIBENHHERI E D LDz
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F1 HEEBEONEHER (Hn)

A-1 0.160 1.49 8.17 -1.60
A2 0.169 0.90 336 -0.53
A-3 0.169 128 324 -0.51
A-4 0.169 1.07 -2.90 -0.43
A-5 0.170 0.26 2.67 -0.38
A-6 0.171 0.52 -1.75 -0.18
A-7 0.171 032 -1.75 -0.18
A-8 0.172 1.09 -1.41 -0.10
A-9 0.173 1.80 -0.95 0.00
A-10 0.174 1.79 -0.37 0.13
A-11 0.177 0.93 1.57 0.56
A-12 0.177 0.85 1.69 0.59
A-13 0.180 133 341 0.97
A-14 0.192 0.95 9.83 239
A-15% 0.192 1.52 10.1 244
A-167%% 0.206 1.44 183 428
A-17%% 0226 7.49 297 6.80
FafE 0.179
SN} 0.226
i/ ME 0.160
IRHER7E | 0.0164

n 17

FUE : 0.174mg/L (Grubbs FEAIRE CHEN S 7B 2 Br\ V12 8)

" GrubbsFEANRE CTHEAN & 7oK

* o EAEIT T D RS R N E10% % 88 2 7o 1R

** o BUEICKTT DIRERN+10%E A, D3DZA 2T ORI
3LLEORERE (UhiLfE)

OICP-MS BOICP-AES BFLAA mAAS |
6
4
5
R
%
2
%
SN O DI N HP O EN U D - D
E S LS F S S D 55 S

S S S e
b oo o& & r&Y &
S & S ESENF NN
RO R S N IR R AR AR

BREME (mg/L) * LA

X3 BREEO S (Hh)

L Tholz, A= VT T—0 7 X)L EH
WAL, SHICHmEREZSE (MES%E 3 A
25 4 I L, B 0 mg/L ARESICHAL
2 L, EEHETERBRE A ZE LI
LI L THEREEHRBOMEEZITo T2 &
A, MAMEIL 0.180 mg/L, EAHIZKT a4
L 2.95%., Z AT X 0.87 THIE & IE72R
Slehote, J AVEIROET, BB L ERE
RINOMW FIZFHEE RIEFTEEZLNDDT,
AABEDIRIKTH % L WiETE WA, JIER
R B L LT LT REERE 2 b7,

Z OB, BEOBIERO B, B, RET
DA TR o T AIREER B 2 b vz, HIE
R O AT L DT REERIL L, H I E 7T RE
IRIRREIZ I L CR S BRENRH DM, TIUTIL,
FRMED & 2 Wit D RIRE DR LEETH 5 .
BEBS A-17

FEBE A-17 1X. AAS IEZHAWTEY | RAE
% 0226 mg/L. TEAfE] (%3 258 281X
29.7%., ZA 2711680 TH~o7,

SV T 2 MEHICL D & BB O
BUZHH L iz — ey b &Y L C
Wil Z ENFERE LTHRIEND DT
EThoTz, BIEF LA —1re Xy FEHW
THEBEEHRBOMEEITo72L 2 A, M
HEIE 0.170 mg/L, EAEIZXEF D RAAESRIT-2.78
%, Z AT 1%-041 THNEE X2 5T, 4
NEDFERIZFA—LEXy hOIBENTH 72 &
EZz2 6T,

ERE D& R O ST T IE T, SRR OGN
B KIE 822 AT RN E 2 50T,
HT 28 BB OB ITEEN D TEIIIT O L3
N5, BARMZ2EIE LCE, BEEBRKT
Vev iz aEE (1.5 mol/L) IFHER2 (1.5 mol/L)
W21 HEALER L, KEAKSUTERDK T3
TETOVHOBK TR T 5, BEDSRE
(B, 0. High » S 8E) A CTERO
DAL, BRIRIENSEY H L=k o
T X T 2 AGEKRD B DOIFYLD A HEVEN B
DT, TRTBERKTHRGFT HLERHD 19,
(2) YRR
DO #ER, ZA2a7 KO THHE]

S EREORAM, LERE. [HHE]
ST HBERKN Z AaT7 %3 2 1T, £
7o MR O RO & X 4 12T,
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12 B OKREMD 5 B, ZEMRED 10%%
BEZTEIIEE LR o120, BEHEY A
EKYE 5% T Grubbs DEHIREZIT-T-, ©
DOFER, FERSINHEIZ o Tclzd, 12
ORAEEZ ¥ L7z 0.0947 mg/L % [EfE] &
Lz, TEfE] I2x3 238 2 1L-11.5% ~
829% Toh V| FraHiPHZ X 72 1 H&ES
(B-1) Thotl-, Fiz. Z Aa 7 &Rdi=iE
R, Z A7 OFPMIZ-239~1.82 L7320, T
TOMBEANTAEFANTH -7,

UL EORER, BEEHFIE TR ULIZBEERB LW
Z AT Ol OFF R B2 72 e
ZR%Y LB e o 72,

2. AR 7R R
(1) Hign
ORI & 5 g

g M N DAL DORRA 21, FLAA Y4,
AAS 75, ICP-AES V£ L OV ICP-MS {ED 4 5D
BB HFENRRD SN TS, MEEDOBRAER
DEANTTLEK IR L, BREEN OB
TEOFYE & 8 REIL. FLAA 1E2% 0.184

mg/L & 10%, ICP-MS £ 0.171 mg/L & 1.2%.

ICP-AES ¥£72% 0.177 mg/L & 4.7%C. FLAA £
ISR ZE AN R Z WM, ICP-MS VA IIHE R =2
INSVMEBIDFERD BT,
@ sop

W72 SOP ##& (i L C\W\Wi=dld 3 #ERE. R~
WU ThHoT-DIX 14 B, D5 bLERE
# GO B2 8its . BB om IR AL, E
foralbh 2 Eha T 2BROHEE) ORNB DR 9
FERE, %5 5 BEREIX Y 0 — DR T SOP @
KE2 L CWipoiz, SOP IXakERSEHE O 7=
DIZHMEE/2 LD TH Y, SOP (ZHE 2 XA
YVEEEDPBRERETHL L OEEN LT
AT AN

@ MABAA F CTOREM

EORIE TR M £ CORRI 2 BRI
ETEHHILTWD I3 4 BB 2 RELINIC
RAEZ MG L Wi Tz, FEEEEIFE O/
fTEBRD SN TN, BEEBOEEIC
L0, 2 HEUNICEHBTE R oL &
STEHREMENE X LD M, WHE OBREDOLA
X, DN T E AW AT RIEIE W
WREATICORE L 2 @ R PAPNIZ ATALER L 72 1T uid

N

#*2 MEEBOWERR (HEAR)

3 B TN
B-1 0.0839 1.12 115 239
B-2 0.0886 0.59 -6.44 -1.32
B-3 0.0918 128 3.15 -0.62
B-4 0.0922 138 2.67 -0.52
B-5 0.0923 0.90 256 -0.49
B-6 0.0939 221 -0.85 0.13
B-7 0.0951 1.66 037 0.13
B-8 0.0964 156 1.70 041
B-9 0.0970 0.95 242 0.57
B-10 0.101 279 6.94 153
B-11 0.102 2.06 740 1.63
B-12 0.103 2.63 8.29 1.82
RS 0.0947
A AE 0.103
IR/IME 0.0839
el | 0.00555
n 12
Efi : 0.0947 mg/L
5
4
& 3
®
- 2
1l
JH O W
L“@“% L@“@ B.@%Q Lw\@‘ @L/
~ e e %ﬂ >
&7 N7 o
N Y od
BRAEE (mg/L)

4 MAEMEOEHSMK (EHEER)

2B, Fio, SOP IZHRARMM E TORE
AR L., ZNTH > THRET HLERD D,
@ RifLER

EORIE TR ORS, BIRICFHE S o
IKOREFPHNICINE D X ) (CE EEME £ 71T
FREATH Ko lcmiiah g 2, Kl
TiE, 7 MBI EEIERE E T O A,
AR (53 2~40 %) #1770 10 #EI T,
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WO bR R OIREHRPAIC D K )1
WU ST,

Flo, WITTOFEEZHWEES, Bl
TECTIEVELTS Z & & & TWD 28, 2 4R
TIIMBHAEZ AT > TR Do T2 T2, &N
VETH D,

B d L ORI R O RS ER IR 21X, ICP-
MS ETIE 1%, ZRLSDHIETIE 10% & &
TRBICFEEH SN TNV D 1D, HREIRE 10%723 1
&5 ICP-AES £ CHIE L 78BN T

. 1% & 2%03% 1 B, RT< 10%0
FLAA £ TIE 0.05% & 1%2034 1 #BH Y . &
ENVETHD,

® fE#R

HRE TR FRICELE S LT K DR L&t
WNC 4 BERELL b OREHERR 2 F TR Bt & 1ERK
THEIICRE S TWD 1D, B ITM
BHEIZ L > THERY | FLAA £ TIiX 0.001~
0.1 mg/L., AAS 7% Ti% 0.02~0.2 mg/L, ICP-

AES #£ & ICP-MS #£ 1% 0.001~2 mg/L TH 5 12,

Alal, TS A SR @i S D T BB
Mooy, 0 mg/L A & LTVt 6
B, Z0 9B 0 mgmL 250 CTHRESE 4
e LTl OEN I mEmn 4 1flil= /e o7z
BEREN 1 BB H W BN ETH D,

Fo, WEHOKEHEEIL 1 mg/Ll THY ., 1/10
D 0.1 mg/lL FTERTLHMLENDH D, SHEIT
WO b /MR EAIREZ 0.1 mg/L X
DK EL THB Y, EHEED 1/10 OFEEN
ARETH o 77,

& 5|2, ICP-MS ik & ICP-AES £ CTlINEE
YEWVEL & DI IEHRE e & TV TR 2 VERR T
HZ Lo TWD PR AEITWT RO
B & NEBIEEEM B A fEH LTz,
® IR

HRETIE, EERK, EERE 2 IXREAE
BERIIEE NGB LIz b0, & LIEEE
Bk CEAR 4 IR 51 5) 85 136 55 L <
I35 144 RO EICHE S FEAEIZ N IT
FIY T 2EEHE (EATIEAE) BT s,
D, EIRIEOREHEFR & R E O b O 3
RIEOFEEE L  IXRAIEER L FRED S
O ([FREERER) OFEHANRD BTV 5D,

AP TIXT X TOMEE TR OEEYERK,

SAFRRAERR . SUTIRAIRAER 2 L T 7es,
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MULETH D, FEHERKRORIEHERIZ, 2019
11 H~2021 4E 2 H TT_TRFEIRAN TH
ST,

F7-. [FIVRRERE AR LB B e 4
HZElL, BEBETFELEZDOEMEH LTI
570, 7272 L., ICP-AES #£8 X OV ICP-MS
ETIE, HRICED b FIEICHE 2 I XBR £
FAELTZ B DIZHOWTHEHTX 5 12,

AP TITEERS OFR H 1%, 11 #EEIX
HRFHRICh - 7223, 1 AR 2 #E. 1
H AR AR TH o 7o, IEAERYIIT, HR
B 272 5720,

@ z=iB5R

HRIE T, KA ROK & RIBRICRTLEL L |
22 BR A T T D Z LI - TEBY ., BMERO
TEEERIPH O TR (FEM¥EEO 1/10 BLF) 2T
M5 EEHERTHILERD S 1D, AEIIEFEN
THOWB b 2R B A2 i LT v, 2RO
HIE S RE 2o Tz,
® 24 PEREAM

KIEKRERESTEDZLHWRAGTA RT A >
M IS E BALORAEENIE L < KEKE R
(S HIEMZE 2R D02 T 2 LER D
Ho LU, ZUMERHMN A FEHE L T 72 R I
SHERITH Y, ZIMERED 13T Th o7,
(2) M FEme
@ sop

W72 SOP % L T\ =ik 3 BRI, K
WY GREED BARM e Bk, BB O ARk,
BB 2 T ABROHES) ThoT-DiL
9 MBI TH o 7=, SOP 1TFRBRIFENE D 7= O 1T B
BRbEDTHY ., SOP ITHEAITHAEH Y E LS
DREFEETH D b OZEM LR b ik
VY,

@ WMABAA £ TORH

HEIORIE TR, RIS E TOREM A 2 LA
NEEDHITWND 2, 1 HEREICB T, Blfd
#% 15 HEICMEZHGBL TR, ARG E
TORMNREY ThH -7z, SRS PR
TITEEHEA ORI N T T E 2o, il
(B OFNMEIZ L AR EN T RN S
ZHN5, LrL, B OMRERICIZEREZ
PEV, BRI TE WIS A ITABREATICR



B, 2 BENICHRE LTl 5720,
Fo, ZOEBIIIRI S SOP 12X B
WECTORBMAHTLEIN TR T2, %+
% SOP ICHIRE L CHESFTAMENRH 5,
(©R:npub:!

HRETIE, WHRBRORLEE LT THK
(BAKICE ENDHEFEBOREN 1.2 mg/L %
B2 DHAITIE, 006~12 mg/L &b k91
BRKEZNMZ TR LZbD) 2A T T07
S VH—HiREETAE L, #1DO A 10
ml (3T, ROAERERBRIFEE T 5,1 EFE
HEnTnws D, FEERTEIACTT T

A NV —DHIEITH 02 um EHE SN TN D 12,

AHETIIA LT T T4 NV EZ—TAHABLT
W WBEREAS 2 BERAMFAE L7, AL Tz Y
DD, AT T2 T 4 NH—DFEN 045 um
DHDEMEHL TV 2#EH 0V . 2D
25 1 #BEIL SOP IZA VT T U7 4 v H—D
% 045 um & L CW B 72, HRIEICED
T SOP OUETBMETHDH, £/, FEHL D
1 #ER9IX. SOP IZBW T AV T T T 4L H—
D% 02 pm & LTWBHN, EEOBRET
IXSFON TR o7z, MEICHEHT285E.
AL EIE SOP IZED LB D & D %l
A L2RTER b0,

Fo. HRIETEAOOSIE 10 mL & FEE
THEREEINTVD, Alal, FEFEE 10 mL
AR ORI ORI T, 2L A ETFHN TV
VIRREE CTh o7z, Z DD AHEK 10 mL &
RIS DL, 7 4 LV E — D DR A
Frru< 757 TOMEICEREYEZ LD
EHSZENHAMNTH D, 20D, HERIEIC
eV, BTHIOD AWK 10 mL & BEFET 5 4
ERd D,

@ fRERR

EIRBICRBI AR EMROERITIETIX TR
FEREAER % X PERIC A A7 5 2 2 4 L FICER
D, ZHENITHERKEZINZ T 100 ml &3
.1 EoTHY, 4 S EORERDLE
ThHDH D, o, BE Omg/L ITHRESELT
TE A 721D,

AFHA CIE, MEAD 4 FURT OB 1 8
BIfFEL., ZOMBEoBERIZ2 R Thol,
SOP ([ZidfE AT 4 R EE RSN TR D,
FAUTHE 4 HOREHER ZJE L Tz, L

L. RABIOMREFHEIZIT 2 SEREER L.
EEL TV, SOP IZ BRI 72 B S OWRE,
TR, REROERFTIEL L OER&FIEE
R L., TR RERH D, -, RES
4B ETHDI OO, FAEBIETHD
HEREN 28R B> o 7o, BREARDOIERCHIE L LT
S 72 JF RGBT A E Y Th S, tEN
VETHD,

Fro. BEHHOERERZ MR U Of
R OGEIIREOK) Iz, BMAESEYENE
FNTVWRNWZ LAHBBET DZOITRE 0
mgL #7507 L THIETOMNELRD D,
ARl 7T 27 ZRIE L CTORWEEBIAY 4 FEBE
FEH ST E R BIXRITH - 7RI A 1 8%
B ChHoTz, BE 0 mg/L [TMESIZITEHL
RS DOO, FEERKHRRE D 2 2 I p—
a VEMRTHEOICHLMNTRIEL, FHLE
FEMEIRIC I N 72N 2 E 2B M L TEL
RETHD,
® EHER

EORETCTIHERB T N Y U A0 DR &
BEF L, ZnEfmRL UEEROFRZ1T
I Lo TIND D, Fim, FrEE (FEk
AAEIERES 51 5) 85 136 S LIS 144 &%
DOHEIZFED FEHEXILIZ N HITHEY T 5HEE
HE (EMTREAE) BBt S, o, B
HEOREYERHE & [FIIEEE O O X ETE R EOEYE
o L < IXIRAEER E FREO L OE WD
ZENTED D,

Alal 1R B EFA L TR, TS0
11 B BE VA AT 1 RIERA 5 23 IR AT S A7 i R A
YR IEYERR & LT L Qe E7opE%E
TR OB 2 BN B 528 12,
P F LT R C OB CRIER D5 T2,
® z2: R

EORIETITZERABR & L ORRUKE —E8HY
B L [FIERICERE L€, RBRIAIR T O R RR
FE DR EAR O IR RO FIRMEZ Rl b 2 & &
R Lt e oy D, Aal +To
MR CERBRITE S TR Y, MEIZZR -
775
@ 24 AT

SN PEREAM L 7 BERI AN E R LT as, 5 R
BIRFEM T o7, UMMM RIL. H
HOF — 2 OWERIEO BB LI E 72 5 7=
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B, REROMRINCIWTIX, 24Pl A %
fid % 2 & PR RSO SR 5 &
HEAbND,

£ & O

2019 4 B S FICEL K K B AT 3651 RS T

EHICHMNB L OEEBEZRE L., RAEMREE
[EfE ) ICxtT 2R8E%E Z 2AaT7 D 2 20
J5 TR L7z,

FENE, WSS 17 BEHEO 9 b, £H)
REDY 10% & 8 2 7o BB A T2 TaRE
flixt4 & L7-, Grubbs OEEEIME CTEEI I
7D 2 BT, Zhb ZBRWE 15 MAEfE %
YL 0174 mg/l & [Hffi] & L7z, [H
) 12T DREERN10% 22 - D% 3
B, Z A7 OHexHERs 3 L ETH>7=D01% 2
R TH o7, WMFIETHFR#MMEZBE L T
FUE) ICEZS LD 2B Th -7,

¥, U] EOJRK S LR E R %

WRRE L7, AR /e, M L35 1T,

WOBERPEZ LT,

1) HENOHEEIRO SR, W, /T2
AT D,

2) wEEIEBTES ATV, EEN O TEICYE
S A

3)  HEURIEICUHERL L 7= SOP (4 5,

4) ZeRllR, AUALER, FEUEWGFRELZR KX, SOP
ZSF L TATV, @B L2 n R 51275,

5) HUIZRIREERIFH, AR E IO B A R
T 5,

6) FEMEFUR, IRGEEERIZOVWT, FEE,
R, IRAEHIIRE 2 sl 3 2,

7 RMMEREAER L, T —F OME SRR R
19,

R CIIRE 2 £ L= 1280 5 B&
BIRECDS 10% %8 2 72 BB 1372 > > 7=, Grubbs
DOEHRE CEANIN MBI FEE Lo
Too TEAE] 1CXIS 2R ZER DB FFAF A B 2
ToREBEIE 1 BB, Z 2 a7 AR A A T
BRI FE Lo T, LEDZ &0 n | fhE
Re 7 2Aa7&OWGOFFREMZER T
MU IS T DB 0B Th o 7,

ek, TAUE) FoRKEB X ORAE R

RREE L7245, MAERE 2 4R, M B3 2 LT,

WORBERNE Z 6T,

1) HoREEICHEL L 72 SOP 2 %14 5.,

2) ZeRdBR. AIALER, FEEVERGRERLZ: 1, SOP
BESELTTATUVD, L2V K 9D I2T 5,

3) WU eIR BRI, MR R A R
T 5,

4) FMPERMH A L. T — ¥ OMERAEE
179,

G

AL TREMPEKKEREICB T 2 E
BB L RIE TR T O 72 5 Kk B
SINTEDRRZICET 2878 1T X0 Eii ST,
WFFEEREZH 72 0 ) LTI 720 72 KB ER
BRI (—fh) Kiker AT
AHEDENLITEH NN L E T,

Mo MK
PR & RITRA BT 220,
B N

1) & B, REBA. KERAEIZB T 25008
JEERL (2015 ) —H kO DfLEY—.
AWk e 2 AN TE P FE 7R 20175 1:
15-33.

2) WEFHIL, ENIE, NREEZ. KEBRAEIC
BT DI EER (2017 ) — Kk
IFEEED B AKKE IR — . AL
PRI IEIIFE R 2018; 2: 91- 99.

3) ST, ZiELE, NMREE. KERAEIZE
T o EEREICEEL R T E T O R
(2018 4FRE)  — KIS AICR K KB 1
B — . AR FEL £ T TE T INTEF 7R
2019; 3: 96- 105.

4)  FoKERER S VEMERL AR 2001 AR, B AIKIE
£2:2001. 401-404.

5) JEAETGEE HP, KEEEDRE LICEKT
2 R
https://www.mhlw.go.jp/topics/bukyoku/kenko
u/suido/kijun/dl/k3 1.pdf

6) AKEKE N FT w7 HAIKIEF B,
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10)

11)

12)

13)

14)

15)

16)

17)

1994. 50-51.
REAREY X7 3HIiE, (L FWE OBRE
VA7 5118 CERL2543 A)
http://www.env.go.jp/chemi/report/h24-
02/pdf/chptl/1-2-3-03.pdf
FEENEN B AKIE W2 ZKE A K d SR e
TR T LAOEPNEFEDOFTE (Q&A)
CEsk 2043 A)
% 5 BEAR PR RS AR REKE
KEEEORE LFEIZHOWT () (
5) CERk 1848 H 4 H)
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55 6 [AE AR PR AT BRI KE T 2
WHREBIRDLKEREEOFREEIZONT
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JEA G R, KEEEICET H2ETO—
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EGHE S 135 5)
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JEA @, KEEEICET 28508 E
(S EEAFBRENED S H51E] CEK
154 7 A 22 HHFEA T A 5 RE 261 75
(e iE PRk 30 4F 3 A 28 HAHITEA
FEE SR 138 5))
JEAE G @A . KB RAET H o W E R E
(CERE 154E 10 A 10 B /K555 1010001
5 AR 5 B R R AGERR R B A BIER 5)
JIS Z8402-2. & J7 1% K ONAIE G R D K e
S (BERORE) -5 2 5: FYERE L
DOOHTHEE K OB Z RO B 72D D FEAR
Bk, B AR s 1999. 7-27.
R E = RBRTREE R T3 T B HiRERR
Br (1) . 28LE & BIEFAT 20005 27(2): 51-56.
KERER T R4 R R 2011 AERR. B ARZKGE
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JEA G . TAKEKERETEO RS
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Annual Report of Osaka Institute of Public Health, 4, 2020

Results of external quality control on the analytical measures for zinc and chlorate in drinking water,

performed in 2019 in Osaka Prefecture

Takae NAKAJIMA, Sokichi TAKAGI and Yoshihiko KOIZUMI

From 2015, by request of Osaka Building Maintenance Association, we started to implement the quality control
program for building inspection contractors. In 2019, 17 building inspection contractors participated in the
external quality control on analytical measure of zinc and its compound and 12 contractors participated in that
of chlorate. As a result, each two and zero building inspection contractors were evaluated as outliers. We
executed the follow up survey for these two facilities and retesting was performed. Finally, all facilities obtained
the accurate results in retesting after unfolding and correcting the causes.

Key words: drinking water, external quality, zinc, chlorate, building inspection contractors

Osaka Institute of Public Health
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KB BEREZE 4 HARRR L TRE 724548, Ann. Rep. Osaka. Inst. Pub. Health, 4, 110-122 (2020)

FREEFEOT YRR DR ETEIRT X D it

RUSEF*, EARS ", ARERK, HAZE"

MHERLE s L ORISR S 7 Y YRR O T7 b B BB RIC L 0 RS 24 7
HOEEET Iy BEFEET IV) #ERTHHOICRD) B, THEWEE AT 2FEMAHO
MG BT 5] CTHICHEEMEICHE S L, 2016 4 4 A Lo fEfr &z, AT 17 1{bs
W OFEFEHET I L LTENEN 30 ng/g LTI BEM S vle, £ 2T B FEICOWToIHR
METoT, RERIZ, WTHOLAEY D 0.05 H 2T 0.1-1.0 pg/mL OFFH T RAF e BN S
Too B FIRIEIE 025 HDWMT 0.5 pg/g &g o7z, IRIREHTAFRE/R Z L0 6 [BIEREER TIIH
TERINES 30 pg D 1/20 DS 1.5 pg L7z, ZOFEE, 13L& A EDOIEY T IS L 1940 D[ENY
BEMEZ 7 VT Len, —HTEIEOIK FAA LI, BILKISZEHSLHIT D D Z & TREIfF(E
WEMFONTZZ b, TOHEICEY, RKITNTHEALZERZ ST ERLS 8 SEHZ >\ T
AY Y == THEEIT o7z, TORE, TR b BUKICES L CWie, o, 7 Yl B3 53R
X, FM T EICRBRIEN R Y | R v 7 AEM DD 5B TIIR 2 ET 5720 RAESHSICERT

DB DT,

F—U—F 7 VYE AR K,

7YX, RN EE CEMiR Z b, it
RpCHEHAEN TGO —2Th Y | kiR
fn, ERIGEORAIZHNLNTWD, 20X )
T YRt O— I BRI O/ I X
o> TIEITTHII R S 1L BB AT E DB ER
DI SN TV D HEERFE —7 I 48 (Primary
Aromatic Amines : PAAs) %4k d 2 ATHEMED &
HZENERMENTWSE D), IHEWE2EH7
2 ZBEM S OBENZ BT 2158 (FREH L]
E) ] NTBNT, ZHUHREDAMEZ AT D PAAs
D24 EERFEEFRET 2 v (FFE PAAs) & LY,
FFEPAAS RGN T 27 BN HE YD
BAHT-\CHE S, 7 Ykt O K7 Tk L v
HEADIRHIN 2016 4F 4 A 1 HE VT 72 9,
KG L T DFEPEM ST, AL ERRHERLL . T,
A, PR, P K BR KEY. R
ZEF > TS ATREME D E W& v oofth, SR~
v b, T—TVENS, G (BRET) FET

GC/MS

ZIGIZhe 0 ThOFEMMFOT Vb

MOKE PAAs & LTOEHEIZWTNE 130
ng/g LR EED BT, EOaHEX, KK
A 2 50 D oy BB M ] S L T A o ke Y
i DFRERE BB S 40T D A plkiie
EOHER L OB S, ER G ORBRIETER D
FENMER SN, BRBRicky, 7=V, F
I3, 14-7 ==L V7 UM 5ug/g ML ETH
SN GEITE, BRI L RESERT
RUDNRT T 2= VT T =) U EFERIET S
VNG D, S5, JISL1940 (EHERLS — 7
BEHERORELERT L OERFIE—) 25
BIZLT, o UBIERRBR A L L, HE
DRI RIEYEAR 72 LT 5% SRR ETIEZ
i 52 L and, Bl o 3 E2 % L
722019 4 3 HIZ, JIS L 1940 287 & 721 %10
Z 2 TIE BB O AL 7 m o R B
MNOREMEDE N L IICEFRIN, F7-.

a KB RRE 2 A AR FE AT AL AL 2D AR TR B B R

b KB FEL e AR SEAT R AL 2 R dn b 2 BR
o KB SR FEATR AL AR R dn b 1ER
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4-7 2 ) T RUB Y (FEMMBIENETIENT
Tz VT YT =) U ERER) LIS OREE PAAs
DN EHERILE TS ETICRD D 2 LTk
V. WD ISO 14362-1'M8 L TN 1S014362-3'2)
W22t D e oiz,

—J7, BRSO T BFREROFEE PAAs O
OIMTIE T, MEHERLS O TR & BIR A, 3T
(2 IS0 17234-1DFB L VIS0 172342 13 L A E
B L., BIUIEEIT> CTEIEEZRD TV D,
2015 £ 1SO 17234-1 OUE TliX, AALRLHET
HH SN AHE PAAs D 24-PAF AT =1 8
FW26-UAF AT =V o DOENLRIERE 50%H
B IAEN D EHEBEEELNEATHAIRNICS
%o RFAEMZETIL, FEMHSHEHNEC X 555
mEDOT VAFHRORESTEERT I OO
KT DWW TG LT, EOFS, KRBT CTHoE
Sh a8 BBHC W T T Y Yekh ko
PAAS [ZDOWTCAYZ V==V TIREEIT-72DT
WET D,

£ OB OO
1. ek

R (BEEET) %8 HATTNERIER X
WIFBIFIZTEA L, ke L7z (Table 1),

2. A3

BREB BT 2 88 21 MIRAERER, 7=
V4T ==L UT R UARATERER (BREE T
H).2-F7FNT I 4TI )7 2= B L
OV UE, Wiy BEEEFROA 100
mg/L 7 b= MU EKRE NN, Bk Y
7 L, AF)-tert-7 F )L —F /)L (MTBE) (1B
HAL R ORI R A2 N2, A F ) =B LD
HKEKIIEERE Y o~ 7T 7 RAERWE (A
— =MD F), n-~FTH T FEHER O
ARG F 2 O 2, INEREEHE |2 IR BE B b o
7z R adi BEEES OBRE ST & iz,
KL MU O A 7= KRR KOV Y
F AT N Y U SRR O SRR &
AWz, 7 aa RV 3ok L TSR -
U EF AR O WS R KR A
W A YU+ T 5IT7T YLy MO Chem
Elut 20 mL % v 72,

3. GC/MS sy Hri&iE s L OVAIE S

518 GC #6 Agilent 2 HP6890 (2 MS i Agilent
5973 ZEE L L OEMERH, WESkM 719
GC/MS fl&F ¥ B 7 U —H F A%, £ 0.25 mm,
FEX30m. BUE 025 um D 35% 7 = =)L A F )L

Table 1  Concentrations of Related Compounds of Primary Aromatic Amines detected in Dyed Leather Products
Concentration (ug/g) "'
No Sample Color ljiegulated1 by COuI'{tIty of Material - ng/'g .
apanese faw orgmn Aniline 1,4-phenylenediamine
1 Gloves Dark Brown O China Pig leather 76 93
acryl
. Fox fur
2 Stoles Brown (@) China Polyester 100% lining) 22 ND
. Rabbit fur (as border decoration)
3 Stoles Blue (@) China Acryl 100% 210 ND
. Rabbit fur
4 Headwear Red O China Nylon 94%. Polyester 6% 2.8 ND
5 Belt Brown X Japan Caw leather 490 7.7
(smooth type)
6 Belt Dark Brown X China Caw leathe 53 ND
(mesh type)
Sheep leather (front) , paper (core)
7 Watch Belt Black X unknown Suede leather (back, brown ) 520 11
8 Wach et Red x unknown Horse leather (front) 11 ND

(back part, gray)

O :regulated, X :not regulated
*1: Analyzed without separating the leather and textile parts.

ND:not detected, less than quantitation limit (each 0f 0.25 pg/g)

By law for the "Act on the control of household products containing harmful substances" in Japan4‘7) and ISO 17234-1:2015".
*2: Mesurement targets as reduction prduct of p-phenylazozniline. If they are detected at 5 pg/g or more, analyze by liquid -liquid extraction method.
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Ryvaxthr2@EHeET 5260 (J&W RO

DB35-MS) &M L7z, 77 L : 55CT 54y FrL7z, EADEE :250C, Fv U7 —H R :
MR L, T 0% M 15CT230°CE THIE L EAEEANY O LA, s A S 1.0 mL E b
#%.290CE CTHEY SCTHIE L, &HI2310CE BL L, BEAFE: A7) v hLAE— %2
TS 200C CTHIE &, 310°CIZRBI=#ER 5 ok W 1pl ZEA LT, @A 4 =% — (SIM)

Table2  Retention Time, analytical ion (m/z), LOQ and Calibration Range of PAAs and
the Relation Compounds by GC/MS Analysis

No."! Target Compound CAS number Ref;;ion Qamifying Qualifyingion  LOQ" Caf:r:ga:(m

(min) ion (m/z) (m/z) (ng/e) (ug/ml)
1 4-aminodiphenyl 92-67-1 17.79 169 152 0.25 0.05-1.0
2 o-anisidine 90-04-0 12.1 123 108 0.25 0.05-1.0
3 o-toluidine 95-53-4 10.74 106 107 0.25 0.05-1.0
4 4-chloro-2-methylaniline 95-69-2 13.47 141 143 0.25 0.05-1.0
5 2,4-diaminoanisole 615-05-4 15.51 123 138 0.25 0.05-1.0
6  4,4'-diaminodiphenyl ether 101-80-4 22.35 200 171 0.25 0.05-1.0
7 4,4'-diaminodiphenyl sulfide 139-65-1 26.49 216 184 0.25 0.05-1.0
8  4,4'-diamino-3,3'-dimethyldiphenylmethane 838-88-0 24.6 226 211 0.25 0.05-1.0
9  2,4-diamonotoluene 95-80-7 14.65 121 122 0.25 0.05-1.0
10  3,3'-dichloro-4,4'-diaminodiphenylmethane 101-14-4 27.08 266 268 0.5 0.1-1.0
11 3,3'-dichlorobenzidine 91-94-1 27.09 252 254 0.5 0.1-1.0
12 2,4-dimethylaniline 95-68-1 11.8 121 120 0.25 0.05-1.0
13 2,6-dimethylaniline 87-62-7 11.85 121 120 0.25 0.05-1.0
14 3,3'-dimethylbenzidine 119-93-7 25.01 212 196 0.25 0.05-1.0
15 3,3'-dimethoxybenzidine 119-90-4 27.25 244 201 0.5 0.1-1.0
16 2,4,5-trimethylaniline 137-17-7 13.12 120 135 0.25 0.05-1.0
17 2-naphthylamine 91-59-8 16.16 143 115 0.25 0.05-1.0
18  p-chloroaniline 106-47-8 12.48 127 129 0.25 0.05-1.0
19 p-phenylazoaniline™ 60-09-3 21.54 197 120 025 0.05-1.0
20 benzidine 92-87-5 22.59 184 167 0.25 0.05-1.0
21 2-methyl-4- (2-tolylazo) aniline 97-56-3 23.6 225 106 0.25 0.05-1.0
22 2-methyl-5-nitroaniline 99-55-8 16.65 152 106 0.25 0.05-1.0
23 4,4'-methylenedianiline 101-77-9 22.48 198 197 0.25 0.05-1.0
24 2-methoxy-5-methylaniline 120-71-8 13.06 137 122 0.25 0.05-1.0
aniline” 62-53-3 9.42 93 66 0.25 0.05-1.0
1,4-pnenylenediamine 106-50-3 13.43 108 80 0.25 0.05-1.0

phenanthrene-d,; 1517-22-2 17.94 188 - - -

*1 : Order of compound names according to the “Act on the Control of Household Products Containing Harmful Substances”
in Japan4‘ 9,

*2: Limit of Qantification
*3 : p-Phenylazoaniline (no.19) is reduced in the official test to aniline and 1,4-phenylenediamine.
*4 : Internal standard
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[%. Table2 OV & L=,

4. FEYERIR

¥FE PAAs @ 21 FIRGIEHEWK, 2-F 7 F LT
R AT IV T 2N RV BROT
=V /AT ==L VT R IRAERER (8T
— T 2= VT YT = OB ISR X, Tk
= b UL TH %20 pg/mL DOFEAESHE 2 RHL L
7o W B, 20 pg/mL O 21 FEIRAHEHELR
W, 22F7FANT I 4TIV 7x2=0BL
ORIV ZBZENEIL MTBE TIREAR L,
24 LA D 3 ng/mL IBAEMERK Z R L, 2
AL EBINEN IR SRR ERIR & LT, BlC, RE
PAAs D 24 b EMICT =V v/ 14T ==L Y
T I VIREIERER A A D T HERT R 26 LEY
% Se L [FEEIC MTBE CAR L C 3 pg/mL {E&
FEUERIE 2 f 5 L . MTBE CTEEPEAIICAIR L TR
AR SRR 2R LT,

WEIEHEAIRIZIZ, 7 = F v b L -dio & V19,
7t 2T 1000 pg/mL IZFHEE L TH 6 MTBE T
FIRLT 6pgmL 2L LEZb0EH
VN2 B IR SR ERS TR (0.05. 0.1, 0.3, 0.5,
1.0ug/mL) ZZHFH ImLERY | PNEREAEATR
50 uL &A1 2 C GC/MS FIREHEZRIR & s L 7=,

5. RIED
(1) 10%/KEE(LT b U D LK

KERIET R Y 7 A 10 g ZK5HIK 90 mL (ZiAfi#
XEELOE AW,
(2) 2%/KEE(LT N U U LK

KERALT B YU & A2 g A RERK 98 mL [ Z IR E X
=L E W,
(3) 7 T UFEAEENR

7= U —KF K ORI T Y U A%
12.526 g S 11 6.320 g £ 0 FEHLKIZE D> L 1000 mL
& LT, (ZOfEERIT 7 =k & LT 0.06 mol/L.,
pH6.0 TH 5 .)
4) HTTFAUWT MY U LKER

FoF AT NY T A 20 g ZAERUKICE D
L. 100mL & L=t D& v, FARFHEE L,
(5) KEB{LTFT RV DL« XK —NIRIK
KEE(ET RY 7 L20g% A% /—/L100mL |2
WL 0Z VT,

6. B ORI O TR D
(1) BEEAIFEDORRE

R CEERENEH S TV 5EI1I21X
7D CTHEBAVIZERLY PR e, 20k, BB
1 mm FHLLFICHE] Lz, Z0FE1.0g % EfE
ICEVED . RISE#IZAIL, n-~F 2 20mL
Nz, 40CT 20 /M EHRAE L%, -~
X orRRELL, ZOBELZ IS 1R IK
L. &I, ROGEZO N &2, RIS E N
TBaiE U JEE n-~% 9 L 222 BE L.
(2) RBREROFHR ORRER)

(1) TEEEAZRELEREOAN - 72 KIGHE
ZHZ T T0°CITINE L= 7 = BRAEENR 17 mL
AN, BfeL, FCIRED L2k, 7022°CT
25 MR L7, i, EVF A MY U A
KR 1.5mL Z2 12, 70+2°C T 10 5 hiE L 7=,
Wio, HYFA T N T LAKER 1.5 mL &
Mz, 70£2°CT 10 IR L7z, D%, KIGE
Fn% 2 AYLINIZ 20~25CE THAI L7z, WIT,
ZDWRETA YT L H T ATH LiAG, 15 4
J&i& Uiz, £7-. MTBE 5mL K& OVKER{LF KU &7
Lo AH ) —VIRIE 1 mL Z BOSE el AN L
SIBVIBE=®%, 1Yo+ 7 LA LT,
H{Z, MTBE 15 mL % USRI AL, SR
R BTN R E A U T AT L
A, W E T AT A2\l o7, BT,
MTBE 20 mL % SSERIZ AFLRBRIZ TG - 7o
ZOWIRE A Y v+ H T MARN L EHIRE
WS AT T 2 228> 7, RIZ MTBE40mL
AV TR T A L IR A Y% AR
7 I AATERo T, ZORHIRIZOWT, B—X
U—x REKRL—F—% T 50°CLL T CRzE L
RVNE OIS I mL £ TEM L7c, Zix MTBE
TSmL WWERLELOERBRIFERE LT,
GC/MS T Hicid, 205> H0 1mL 280 . N
RS AEYAG 50 uL AN TR L7,

(3) WRIE

(2) TRLULIEFEDOBRITCICEIT, KISK%
2 7 LANIZ 20~25C £ TWHEIT 2 BRIZ, oM
10%KEE (LT R oA 05 mL 2 AN L<SIRD
FHDLLRABMN LT, 2N LD T 7 LR
HNDIX, Q) OFEEk Lz,

(4) ABREEOFRE GBS - % —ihhi)

ARBIZEID, 7=V 0 XF 14-T ==Ly
T IV OED Spg/g LB SN GA T, B
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ShalB CIEEBRG1E 6. (1) ITREVWEESE A4S %2 R
L%z, UUFoBMERERE i L=, 2%K
b b U O LAKEKR 9 mL RO T Al
F U T AKAER ImL 2Nz, MLIEE S L
7ot BRE L, 40+2°CT 30 REIE L7z, D
%, ABO AN ISR ZE 1 LLNIC 20~
26CE CHAI LT, WIT, KISEEHZ MTBE %
EMEIZ mLBXOHEAT NV DA T gZNA,
& DT 1 RRBINTHK 5 Bl OB E T 45 S [BAKE
REDEITHT, Tek, MEROGIEE 5 BthE
TORMIZ 5 mEBZRNE I Lz, T,
MTBE J&#% /3B L TR LN - BRAERZ 1 mL
O NEEUEARR 50 w L =z T GC/MS H
REBERZFAKML, XF7-Tz= ATV T =
DOEEZMELZ, GCMS Hrickv, k1 g
HONRTG-T 2=V T YT =1 O&ET 30 ng LA
BRSNS R E SRR
(5)  RINENLERER
WANEIGRER I, #FE PAAs O 24 {LEW4 3
ng/mL DIRGIEHEVARK 0.5 mL % SUOSEARITIMZ,
FEERFT1E 6. (2) DARFERITHEVVLEE L 72, P
HIZT7 =2 F 2 Ml di 2l LT, GCMS Z3#r
ATV, FUELZ KD, 7=V WL 14-7 =
=LV T I UDOEN 5 uglg LRSS
BIATHINRNTG-T 2= AT T = v OEINEIR
BRI, IREEMERTE 3 ng/mL % 0.5 mL KOS
FRTEIN LT, @) BB % FhE L7,

7. SR A L 72 O HE B S oD B N EER D

HRL DI v I AFEMELTEHEEND T 7
— DR 2 LW ikHERL 2oV
HITIRUEE 1g 2 BUSERRIC AN TR, ERGIE
6. (4) OB A i L7z,

8. FEFRHERD

AR L OB BRIC L0, RAEFoRE
PAAs @ 24 {LEMIDENENDENR—LTTH
30pg/g X TR S L725AE12IE. GOMS IZ
L 2WMEREEIT -7z, HERABRTIX, GCHIE
AFBR & A UooArdeft 2 vy, MS 33 S
(m/z) 60~300 D A% ¥ »F— Ko &2 1T o 7=,
Z TR SN E— 7 ORI (RT) B8 L O
v AANRY NVPNEEE PAAs & —ET D E D
e L7z,

fR B LB E

1. R SRR IEOYOEBrE wam Pic X 55
G|

FREMSHHIEO L EEA S REEEM YL |
FREH SHHNE O A 25 2 E L, T,
e, A, B, R L Shve, £ 2T,
RBADRE LTV D HAEAER 0 HE (AR 2
5 AdE (5 5 BIE)) ([TRSD 0TS
DRSNTEY AN VELEYT LI LG,
ASEIOFENGR E Lz, £z, -V b B L OEEET
UL MEEAE VTR R E LT T
WRWDS | SIS 2 [ REMER H D Z & D
TSR & L, 8Bt 9 B 5 i BHE E SR T,
HARSLT No.5 (5, ~L ) ORT, 2k (H
FHeULr ) EERRBR LN o T,

I B FERILED T YRR BRIEIZ OV T,
WO, RO BRI, fRHEE A ST
oy & e b O (WHER 0 K O 5y D 5 %5
Tob DEETe) (TDOUNTI, SHHETS /3 1 ke L 5
DORERET 3RS ORBEEZ VWD 2
EWIRENT, RIRDER ZRELE T 254, &
IR ORBR L, 7 7 — BB R R o
RBREE WD Z LR ENT,

L7277, #&E No.l FI1%., FOREIC
FEFEHL. ~FRFEO=y NBZIZT 7 VL
EHEAL TS Z L0 s, ERLGOREBRIE R OV
WOl 2 i L 72 iR O RBE O & 72
%, No2 DERDA h—/L Nod OFEKDIFT
I, 77— 8 L S T 7 — R
S HRGE A A L 7 ot B S O BBRE | 4y
IR ORERIEOEM & 72 b, No3 D7 7 —
fFEAF—E, 77 —EHHOT7y NOFEITS
BB A A T U 7 WO RRHE R S O 3BRIE % | 55y
IFEERL ORERIEE | A F— IV RIKD = RNES
DT 7V VT No..1 & [FEEED 3 HGL k2 L7z
e ORBRIEOBH & 72 5, 72, No.5, 7.
8 DML, 3 ST OV TIE, 6. (1) IZREV, %
Pr&  HEAICRY UL U OERNEDILDE
3 B REWAIIC TR9 0 | 2 THIV BRE L TH
HEBRICHE L 77,

2. GC/MS E &
HEPAAs D2UWMEB L UONRTF-T =7
T URETEINToER 2 E (7=
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Intensity
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Fig. 1 GC/MS Chromatogram of PAAs and the related compounds (SIM)

1 : 4-aminodiphenyl, 2 : o-anisidine. 3 : o-toluidine, 4 - 4-chloro-2-methylaniline, 5 : 2 4-diaminoanisole,

6 : 4.4'-diaminodiphenyl ether, 7 : 4 4'-diaminodiphenyl sulfide, 8 : 4 4'-diamino-3,3'-dimethyldiphenylmethane,

9 : 2 4-diamonotoluene, 10 : 3,3'-dichloro-4.4'-diaminodiphenylmethane, 11 : 3_3'-dichlorobenzidine, 12 : 2 4-
dimethylaniline, 13 : 2,6-dimethylaniline, 14 : 3,3'-dimethylbenzidine, 15 : 3,3'-dimethoxybenzidine, 16 : 2,4,5-
trimethylaniline, 17 : 2-naphthylamine, 18 : p-chloroaniline, 19 : p-phenylazoaniline 20 : benzidine, 21 : 2-methyl-
4-(2-tolylazo) aniline, 22 : 2-methyl-5-nitroaniline, 23 : 4 4'-methylenedianiline, 24 : 2-methoxy-5-methvlaniline,
25 : aniline, 26 : 1 4-pnenylenediamine, Ist : phenanthrene-d;,

V14T 2= PT R V) EETelERS 26
WE D GCMS o Tlx, ~U U LT Afie % fi
3 1.0 mL EfEETHIET, BETETE 124
5 DR ONT LS oS DL IFIE—% T 5 RT (&9
HER A7 B — 27 & LT &7z (Fig. 1, Table 2) .
HIESRE DIZE A ET0.05—1.0 pg/mL DO
FC.EBADT R LD WVITEREDOW R TERD
L7 K0 AR ERR & MR &
TEREFE 75 20 % LAN D BB D & 2 1 Bt 0315
LNTZDOT, TOHPHTER Lz, T FIRIZ
0.25 ng/g H DX 0.5 pg/g & 720 JEUEME 30 ug/g
DELZE 1/100 DFERENFRETH - 72,

3. WINENGEER

L O RBRVE IR O CIX, B IS O Ik
DFERLNTATOND Z L35 | IR F AT
I, 22T, WNEIGGRER LR b L]
EEBY OO L GEILIGHZIZHELHIZ 10%7K
b U U LAEERE 0.5 mL ZINxEE 5 LT
OGS EEIE S W BIEIC O T O RE 2z
Too TORER, IR T LI, ERFORER
EEBVRBRL-BAICIE. sE 2,4-073
) RNV 24T )T =V 44T

RV T 2=V =TIV LAY AT LT =
YNV Y) TEIEROIK TR LT,
DGR HERL L THRET 2 T o 722 H B D)
MM 2, 4TI M UEBIMLE DT
Holz, A, 30 pg WM X 5 BT % R
T LN, EHLITZED 1/6 D 5pg, Frexld 120 D
1.5ug DYIRRVEIME Ch 72720, 71 V7t
T T BASOWAEFIZ I ENEIK T A5 Z i 2
L7 MEBZ B DM BRI T 2 - 798
NZEL ME—FHAHLNTELLTWDZ &
5. 2D OB ITARRERE CIXEIGRIK T 2 it
LT VAN SH D B X bz, B L %
PES HAOBEIIGRERIC BT 2 UNEIL, KRS 1
RSP S 9PRT K 91T 10 pg YA ERIIT B0
D EFZREINEE R ORB s b0 L Ebihvs, —
7. 6. QDU BEIEIT AT L 91, HLhITiE K
SRR IR LT b RGO T T LNAVER A fk e L
THAETIH, 2,477 ML ThT 2%
FIUREILAER 7 ) T TEX o), ZDIFENT
VXIS DEICREIEELZ T 5 Z LN TE T2, &
BTFRABD TIRWNZ L2 ZET5 L MitE R
W Z LT L S D FERE AT 1Tk
BEEZHAWD Z LT,
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Table 3  Results of recovery test of PAAs and the Related Compounds to be measured for leather products

Recovery (%) Requireg/oR)ecovery
No. Taeget Compond Method Liquid-Liquid
— — T JIS L1940-1
Official Modified Extraction

1 4-aminodiphenyl 79 90 103 70

2 o-anisidine 87 95 96 70

3 o-toluidine 63 68 109 50

4 4-chloro-2-methylaniline 66 70 63 70

5  2,4-diaminoanisole 0 29 61 20

6  4.4'-diaminodiphenyl ether 35 73 106 70

7  4,4'-diaminodiphenyl sulfide 73 90 107 70

8  4,4'-diamino-3,3'-dimethyldiphenylmethane 80 94 99 70

9  2,4-diamonotoluene 5 48 63 50

10 3,3'-dichloro-4,4'-diaminodiphenylmethane 84 88 102 70

11 3,3"-dichlorobenzidine 84 89 102 70

12 2,4-dimethylaniline 81 90 99 — (50)™
13 2,6-dimethylaniline 80 84 96 — (0™
14 3,3'-dimethylbenzidine 80 89 96 70

15 3,3'-dimethoxybenzidine 78 92 111 70

16  2,4,5-trimethylaniline 84 93 100 70

17  2-naphthylamine 75 68 101 70

18  p-chloroaniline 82 92 95 70

19 p-phenylazoaniline 0 0 79 60"
20  benzidine 54 77 96 70

21 2-methyl-4- (2-tolylazo) aniline™ 0 0 72 -

22 2-methyl-5-nitroaniline™ 0 0 0 -

23 4,4'-methylenedianiline 47 76 100 70

24 2-methoxy-5-methylaniline 89 97 95 70

aniline™ 77 75 98 70
1,4-pnenylenediamine 0 0 0 —

Internal Standard : phenanthrene-d;o. Added amount: each of 1.5 pug, n=2, —: not setting

For substances that increase due to reductive decomposition, the thoretical amount was added to the addition amount and the recovery rate was culculated.

*1 : Official method follows the law for the control of household products containing harmful substances in Japan"‘ " and ISO 17234-1:2015",
*2 : In modified method, 0.5 mL of 10% NaOH was added to quickly stop the redaction reaction of official method.

#3 : Official method follows the law for the"Act on the control of household products containing harmful substances" in Japan* 7 and ISO 17234-2:2011'%.

*4 : Set in ISO 17234-1:2015"

*5 : p-phenylazoaniline (no.19) is reduced in the officisal test to aniline and 1,4-phenylenediamine.

*6 : By liquid - liquid extraction.

*7 : 2-methyl-4- (2-tolylazo) aniline (no.21) is reduced in the officisal test to o-toluidine (no.3).

*8: 2-methyl-5-nitroaniline (no.22) is reduced in the officisal test to 2,4-diamonotoluene (no.9) .

Fo W —REHIC X 2 EERBRIE, T=0 &
ER1,4-T2=L 2 PTIVDEN S5 pg/g UL E
B SN2 GA I R RBEITEITH 2 L TX
FG-T =TT =Y BT =Y UETIELS
FFICEOEFERET D HIETH D, ZDD,
RG-T 2= V77 =V OHOEIERMER &
725 TV DD IRAIEEEIRIZ OV T b BIUER g
RBEATV, fEHR % Table 3 IO TORLE, 1,
4-7 2= L UT I FE E LT, 2- 2 FL-5-
—bta7=Y 0% 2,47 2 ML GRS
SINfzled, o 2WEIFEIR SR o Tz, F
720 2,4-CT7 2 ) b U OEIERIL, 2-A F)L-

5-= b7 =0 b0 AREREZ R
BIZMMA TR L VEE L TRDI, RIEIZED
WRIT-T 2=V T VT2 BT TR, 2-A4AF
b Q-R U AT YY) T2V BB INTICE
DEFEENTE 72, EHIT, ZDIENOHEXFS
W2 oW T H T JIS L1940 (239 [N I
ez ERIDEIENG OIS Z & Z ORGSR
oL OLEBETHD Z L EER LT,

R LT REREARTHEBI STV D
FEE PAAs D 2, 4-UAF LT =1 B X2, 6-
DAFNT =V AZON T, IS0 17234-1 (2015 ik
TE) TN ERIEHE S0% G E S iz, Alal,
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D 2 WEIZ OV T 80-99%0D B AT AL
/BonnZ el

4, HEBLL B OREE PAAs O 53Tt
(1) F8 5% O AR

L DOARTRBR IS LT, ASREM BN BT
RETHLN, RESKZEET 720, MHEZ
CWFEMEI VI ALERAZ ) —= 0 TR
Ehii L7=, ZOFER, Table 1 IZ/RT X D12, HED
WS TH D0 E I MIThnb 6T, ARBRIC
BNWT, SHEFT R THLHRIENGHEDT =1
V73 1.1 (No.8 HEEF~UL b (IR, BHE) ) ~520 (No.7
Regh~oL b (B, ) ngg mlisns, 1, 4-
Tx= L PTIUN 5uglg A TRHRIEESR
72Dl No.l F4E (RZE. KHE) 93 ng/g. No.s
~L R~ (8. 4 7.7pg/g. No.7 6 11 pglg O
3B TH o7, Bl SN DFFE PAAs 1 E D
b bt S hol-, 7=U v Ei% 1,4-
Tz L UT UM 5 pglg UL ERH SN
BITITRBEIHEBRZ 1TV, FFE PAAs D/3T-7 =
ST YT =V OB EERTHAIMNERD D,
L727235 T, No.4 OEFI L No.8 BFit~L k
TN EORERE T HMERRVD, Nod 1T
Ty—#ntERXSOELLN—FIIT =Y v
MEENTNZEEZ DL, 5pglg Pl EICR 55
NNHHZ LB, Nod ICHOWTIEHEM T LI
ST CEIRBRAE FEET S Z Ll L,
(2) HEBLEEOBMFRER

SEMERBR T No.1~6 [T\ T, #EM T L2y
THEMi L7z, No.7 DKt~V MX, 7=V »
520 pg/g B S 7228, BEEF~UL RS oo
BROGRIT I > TN T & 8 FRAET H3BHEN
MR WEBRE, TLEUOBERNEDI DS
oA ARGy 20T 0 THI Y | R 12 B R
B 52 EMEELWE & IBINERER D4
& L7z, 2D 6 B HEH /I OV TEMEER %
1Tolz A, FORBNLHNRT-T 2= LT
VT =) AR ST (Table 4), 8 ICIXE
HENRWZ ERNboolz, Lizino T, Ak
THRMESNET =0 A%, ERGICEH S L8
HlxtGgsh o7 =V VYECEH S N DO TH
0. EDEIEOOYEBIANZ 1,4-7 = =1L PT
v (BRI G ME R S Av7e 2D EHERI S e,
BMRRBRICHENT, L,4-7 =L T I005
AL No.5 T16 pg/g £ 0, KRBRD 2 5D

flECdh - 7228, No.l1 1% 8.8 ug/g TARERD 1/6 D
& 7po7-, KRBRTIZ, XT-T =TT
= U P OHEIRG E ST enwT s
MNBILENT 1,4-72=L T I 024K
L7=Z &2k v, Nol TlX 93 ng/g & iV MEDR
HaEnke&Ez oz, 2 HREORBRIFIKIC
DT, GC/MS D SCAN Z3HTIZ L 0 Headillik %2
{Toleb ZA, REFH G~ A AT b 1,4-
T2 Ly VT I A B LD E D R,
FIZERSIND Z L&l LT,
(3) B‘BEBIWRI v 7 AEM O

No.l DF4& No3 DA h— LT\ hb T
U=y FERSICHWEZI v 7 AFEMTH -
oo TDO IO HLTEAEDZ No.3 & No2 DESL
A b=/, No4 DIEF (FEy h77—& TH
) O 3WEHZOWT, 7 7 — 8B & KB IT1E 7
ZHEV, Z3 el 24 L e O ke B oo aB nak
BrZ 32l L7z, & DGR, Tabled 12" K 51T,
7=V I3 RET R bR &, SA R
17 (No.4) ~570 (No.3) pg/g & FEHLG OB
BRIZHAT 4~20 155 < 72 o 72, — F  FFIE PAASs
DINT =T 2= T T =V DT osE)
LHBREIIERO b ho Tz, 77— DY
TV I L, B2 No2 DA F—LTlE, 7
F VI AEBMETDHEO B CHEELEZT 7
—1 g OEHUL 50 mL O FUSEEI W o X &7
ST, 77— OWRREEAKIZL D REBRIC K E
IR ETIX RBDB T 3R D RVIRIEES DT,
BN T E D ICRBRIEREN D 72N &2
ORI Z EDICRBRIEREZIRE S T52 &
T, 77 —ICRDRENIRD L 52 LTz, Dk
BT ARBRICEERTT = v OEHEEN
Lol tE 2N, ¥/ . Nod D7 7 —3F
MM 2-F7F 7 28 0.81 ng/g M Sz
0, EEHENTH ST,

F72. No.l BEXUINo3 o7 7 U LFEMIZH>N
Tk, EAZEE S 124 75 DITHEV, A RalhE T
7 VTR SN D S EROT LA O
RBREEE LI ZA 7=V U S R0n
ZEERMR LT, ZHUICOWTIL AR TH Y |
JIS L1940 DEERTD FIEIZ L 5728, Table 4 (2
IR L TWRWR, 4-7am2-AF V7 =0
AT I )T 2 )m—T ) 24T 3 )
ML D 3 WE THOTH 1-4% EILRFEREIC &
EMTeoTe, TLSMITRTEELZ 7 U T L
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Table 4 Concentrations of PAAs and the Related Compounds detected in Dyed Leather Products by Liquid -Liquid Extraction Method """

Concentration (pg/g)

No Sample Color Leather Parts”'

Fur Parts ™

Aniline” 1,4-phenylenediamine*3

p-phenylazoaniline

Aniline” 1,4-phenylenediamine*3 2-naphthylamine  p-phenylazoaniline

1 Gloves Dark Brown 89 8.8 ND — — — —

2 Stoles Brown 22 ND ND 240 ND ND ND

3 Stoles Blue 170 ND ND 570 ND ND ND

4 Headwear Red 2.9 ND ND 17 ND 0.81 ND

5 Belt Brown 500 16 ND — — — _

6 Belt Dark Brown 0.91 ND ND — — —

7 Watch Belt Black — — ND — — — —

8  Watch Belt Red - — ND — — — _
Regulatory Limit not setting not setting 30 pg/g not setting not setting 30 pg/g 30 pug/g

*1: Lether part including fur ground leather. By law for the control of household products containing harmful substances in Japan“’ 7 and ISO 17234-2:2011'.

*2: By law for the "Act on the control of household products containing harmful substances" in Japan“’ 7 J1S L1940-3:2019'” and ISO 14362-3:2017"2.

*3: Mesurement targets as reduction prduct of p-phenylazoaniline.
ND : not detected, less than quantitation limit (each of 0.25 pg/g)

— : not determined

Zo Al SR LT, Wi b5 E
EnBHNEICEA L CWD 2 & AR LT,

M D ELAR

L SRS D W TR O BBRIE IS RE W T
REtaiT oo & T A, 77— E e R O ARG
BRIZBWT, IFEAEDORENLT =Y 08 5
ng/g DL BRI &, HI2iE 500 pglg & x THR
Hahsdbobdbolz, ERL T, 7=U %
BIRZ< AL Z LItk . 7= VERE
N DT, AR %, i — i %
W2 R AR T RO IS K BB N ER & i L
776

£72. No3 DA F—/LTHAD T 7 —ff& D
Sy AFEM . B T UL T, BOIO
ARBREAT ) —=V TRELE LT EMEI Y
JALTI T LizZ & T, BntBaHE L 7
7 —IZOWTITW, 77 U U OWTARRER 217

ST, GFF 4 BIO R DRIV 2 Eii L7,
%@w#m BWTH GC/MS-SCAN #2179

W, 7 8 mIOWE L 72> 7= (Fig.2), Fig.2 &i
ﬁ%ﬁmmﬁMk;U&MN & B
NMAF =X —FRm L VTR T =Y /@*ﬁ
HRZWZ L ER LT, TO~AANT M UE
@é%ﬁ@&¢@7%)/®vzz«7hw
(Fig2 OATF) LRIL~AANT AR ELR
L LR L (Krned), AL 0620 4
10 5 9TIX, 3 FE TEFE—-FEHZZ DR L T
HLELXZR, 2L, ZO/ER, W

FREFSHERET 2 12O\ T 5~30 ng/lg OFIFAIZ
DAL, BADO IR RN 30 ng/g ZH X
HINE I DEMRT HID, ENENDORAIZ DN
THIBRBRAEEZ T A2 RN ETHDHI L L
INTWD, GCMS THER T2l hiE, &5
\Z HPLC 2 X iRy e+ 5, Lt#o
T, EEEM, B DRSNS REICx L
T RRERBRIZ220 5 BEIZIE ORI LH:f\“C
FEHNCDIZ 0 | ERICR DITEIRE I IR AR & 72
b, ZTDEHIT, v T AFEMITOWTRERX G
T AR, Fanc, B kEE L RE Lo
L EbENRLERZ ERbhoT,
FREMSMHEANEOER R EDT VAR B KD
FETE PAAs D HTE DX IS0 17234-1'98 L VSO
172342 & [Alkk, [BIERITE TG 21TV R
TW5b, 51T, IS0 17234-1 D 2015 FEDUET
L. BARTHE SILDFEE PAAs D 2, 4-F A F
NT =Yk 2, 6-VAF AT =Y ORI
b I S AL, [EBREEE LS EEA TV D RIS &
%o AEl, R ORILERKUEDR 5 W8 CHER
M7= Sl Enn  BURIZE T 2R D&
AL, HERNEZMA CLEZIIND 2L
S HITHRFDBRE LB 2 bz,

E >
LA Z W T T Y Y Sk O FF 8 PAAS %

DB EAT > T fEF RO Z E B LIS

277,
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Fig. 2 GC/MS Chromatogram of Stoles (No.3) and Mass Spectra of aniline

(Left column) Lether parts

(Center column) Fur parts
F1 @ Textile official test{SIM)
F2 © Textile official test (SCAN)
¢ Liquid-Liquid extract test (SIM)

(Right column) Acryl parts
Al ! Desparse dve official test (SIM)
AZ © Desparse dve official test (SCAN)
Mass Spectra - Aniline (SCAN)

81 ! Lether official test {SIM)

§2 ! Lether official test (SCAN)

83 ! Liguid-Liquid extract test (SIM)  F3

54 © Liquid-Liquid extract test (SCAN) F4 ° Liqud-Liquid extract test (SCAN)

1. R OARGER T, BRSO LD FER
WIATOND T2, 5 WHE T IS ORI KAEL
W7o 72 nole, ZHUL, IRNEZ FEHED 1/20 &
TEMLIZZ ENFERDO—DIZEZ b, hE
e LT, FEASBENEICHE S THenns, =
T B NTEIE X5 2 & T, JIS OFEIY
RKWEL VT TEDHZ N DroT,

2. I DR ) —= JRBRE LT, FEE
BRI E i L 7= ARBR IZ BV T 8 REHT R
TH7T =2 (1.1~520 pg/g) 7, 3L
1,4-7 ==LV 7 (7.7~93 ng/g) B &
o, BIEBRIZ LY | FFE PAAs O/XTF-T7 =
ZAT YT =Y TN TROREN S bR S
P, EREPFHARE NS OEK T LR T,
F7o 1B 2-F 7 F AT I N EEREDLT
D 0.81 pg/g i S iz,

3. #BLLICIE, T =0 VBIRZL WS RT
WD ZERBBLMNIRY AT E A EDORETIEN
RBREVLELT DI LRI,

4, FERONRE ST RUGT X B 1B INERER O FRNENIY
HKBERIL, RF-T =TT =) LSO
MBEIZHOWTE BAFRFERBEHITZ,

5. 77— XA R—=ADEHITI v T AEMM
L7 TIE, HEThoTH, 77—,
THIOHEE . A b — VAR DOMEHER /312 S
. IHED R D 3RBN LT L7 5, HEA
MORHEAIE. & SRR L, RS
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Annual Report of Osaka Institute of Public Health, 4, 2020

Analysis of Primary Aromatic Amines Originated from Azo Dyes in Leather Products

Tomoko OOSHIMA, Kyoko MIYAMOTO, Naoya KAKUTANI and Yukihiko YAMAGUCHI

Twenty-four types of primary aromatic amines derived from azo dyes used in textile products and leather products
were regulated by the law “Act on the Control of Household Products Containing Harmful Substances” by Japan
Ministry of Health, Labor and Welfare in April 2016, and the regulation limit are all set to 30 pg/g or less of the
final products. We examined the concentrations of primary aromatic amines in leather products. Regarding the
calibration curves, good linearity was obtained in the ranges of 0.05 or 0.1-1.0 pg/mL for all compounds, and the
lower limit of quantification were equivalent to 0.25 or 0.5 ng/g. Since the linearity at low concentrations is closely,
the specified addition amount in the recovery rate test was set to 1.5 pg which is 1/20 of the standard values (30
pg). Our results suggest that our analytical method meet the JIS L 1940 recovery standard for most compounds.
Although the recovery rate decreased for some compounds, good recovery rate was obtained by stopping the
reduction reaction promptly. As a result of conducting a screening survey by our method on 8 samples of leather
products including fur purchased in Osaka city, all of them conformed to the standard. However, because the
analytical method for azo dyes differs depending on the material containing the azo dye, care must be taken when

testing mixed materials.

Key words: azo dyes, leather, household products, GC/MS

Osaka Institute of Public Health
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E G BRI 20m) 225K 1 OEFTICER S,
£ B 5 ik
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NHG e B BhRELEE (HSZRUERTRE LBC450)

KB bR 2 A= AR FE T A AL 2D A TR B BT R

-123 -



1 B RERALIE 5 & OGRS

FAEEH BN A ®Om % P 2B i
B_—H A RE TE I e K Fe K KRBT AR X T A AR R R 2 R K £ 78
7~ G AR Sy B KT A KPR B X 24 AT A b AR B 3y HfE 4

L T PN LT L |12
ok Bk SEOTRBENT K BRRF BE 78 vk 35 FE1E] (S 6A) 1
I 1K KRBT AR X AR LF AE1[E] (S FICAE 6H) 1
W K 1K KB#EA O E1E (Bt 7H) 1
B = . T Kigan G 7)1
T s 0~ 5cm KRBT H e X R B 28 Bl Y 18 (B nIcAE 8H) 1
5~20cm KB g X R B A B Y E 18] (B FocAE 8H) 1
y o 3 A~ 3 (EPEM) KB 5% R AR AR BT FE1E] (B FIcAE 6H) 1
e | E S CEREAD) | KW RmRE R | ElEEREER) |1
HH L b oy ek TR (AH) BAGHE & — T FEE (SR e 7A) 1
(B 3R i (AM) ARSI E v % — T HEE] (SR TAE 97) 1
FER (AW) BAGH & Z— Tl AE 1R (B FIeAE 9H) 5
ZEH AR ESR [E=2 Y VSRR B KRBT ALK XY T A A AL A 5 45 fi: A /4 366
KA KAERT  ZRA R AT fE A/ - 366
BRNTINGAT 52 =) T fi: A /4 366
ORI TS KPR BR B A A o 4 — A4 365
B AT N & AR G T 5 H /A 366
SRR TR ARy T LA B AR fE A 366

TITo 72, HEEENT, b Z v (Us05: BHAR
TA Y h—=T7WHaE, 353dps) AW, HIEE
PEHEEN D 6 R I2IT - 72, TIERERIX, b
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REAEYEA TR (X)) (LT [#EX] &wvw9)
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IR, BE 3 FERERLLVTHo
776

2. BERESTHT
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R E OB D bR SR o T,
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#3 BB I OESREE P OCs, Yes, Pl K OMKE B
G B A B ==RvA 13cs ¥7Cs B K
RERVEEC A
rasi-smcs  4H ~6H |H31.4.2 ~R1.6.18 mBg/m’ ND ND ND ND
SFgedE 7TH~9H RL7.2 ~R1.9.18 ” ND ND ND 0.13+0.038
104 ~128 R1.103  ~RI1.12.17 n ND ND ND ND
A 242 1H~3H|R2.1.8 ~R2.3.17 " ND ND ND ND
W 314 mBg/m’ ND ND ND ND~0.13
it 2534 ] O fiE mBg/m’ ND ND ND ND~0.21
e T4
SRR 314F 44 H31.329 ~H31426 | MBg/km’ ND ND ND 1.40+0.22
AT 5H H31.426 ~RI1.5.31 " ND ND ND 0.93+0.20
6H R1.531  ~RI1.6.28 " ND ND ND ND
7H R1.628  ~R1.8.1 n ND ND ND ND
8A R1.8.1 ~R1.8.30 " ND ND ND ND
9H R1.830  ~RI1.10.2 " ND ND ND 1.2340.21
10H R1.102  ~R1.10.31 " ND ND ND 0.91+0.20
11H R1.10.31 ~RI.12.4 " ND ND ND 0.86+0.19
12/ R1.124  ~R2.1.6 ” ND ND ND ND
A 24 1A R2.1.6 ~R2.23 " ND ND ND 0.77+0.19
2H R2.2.3 ~R2.3.2 i ND ND ND ND
3H R2.3.2 ~R2.3.31 n ND ND ND ND
il 3 1AF B MBg/km? ND ND ND ND~1.4
18 25 34E ) O fE MBg/km’ ND ND ND ND~1.1
k- R R1.6.7 mBg/L ND ND 0.770.15 79+2.6
18 3 O i mBgq/L ND ND ND~3.4 62~83
bk -tk R1.6.18 mBq/L ND ND ND 94+2.8
I8 25 34 ] D il mBq/L ND ND ND~0.66 78~90
1K R1.7.9 Bq/L ND ND ND 5.240.38
18 25 34 ] D il Bq/L ND ND ND 2.9~3.9
g i+ R1.7.9 Bq/kg dry ND 1.8+0.27 ND 650+12
18 3 D il Bq/kg dry ND 1.8~2.4 ND 620~670
+-5E R1.7.26 Bq/kg dry ND ND ND 640£11
0~5cm/E (MBg/km?) (ND) (ND) (ND) (32000+528)
it 2534 A D i Bq/kg dry ND 1.3~2.0 ND 660~690
(MBg/kn) (ND) (73~110) (ND) (33000~38000)
+ 4 R1.7.26 Bg/kg dry ND 0.9+0.23 ND 703+11
5~20cm/E (MBg/km?) (ND) (150+37) (ND) (12000+1800)
08 25 34 ] D i Bg/kg dry ND 0.8~2.9 ND 680~710
(MBg/km?) (ND) (120~490) (ND) (91000~ 110000)
FEEY) LA s R1.6.12 Bq/kg’t ND ND ND 51+0.37
18 3 O Bq/kgE ND ND ND 44~5]
SEEWY) XYy RI1.12.11 Bq/kg: ND ND ND 630.44
38 25 34 ] O fiE Bq/kgZ: ND ND ND 58~70

ND:FHEUE S E OFHEGRED 3G E TS 6 O

EARFNCHFEST D B LD IFR~DEERY
BIZOWTIE, BERYTHmL=L o, =0
LUV BB EGHI TR O FE4E D (BB K o

T = 73 300 Bg/kg) D 30 D 1 FRE
DOEMETHY, MEITRNEEZBND,
(3) YK : RIAHGHHERFETH D YK 132 < OFE

- 126 -



THRHE SR, T L~VUTBEEOE & [FFRRE
WO L2 T2,

(4) PEAESUENEC X DM E BT - (A1) BA
IHTE v A —DWEE N K D & BT

ThHO., FricH

AR

SATIEVEE (FOE) & K< =& L TRV 2o,

En¥d 1) LR TH Y H <G OFF
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3. ZEMIB AR
T=H Y T HEA BT LD 22 W i R
EARER (1 B EIc RS AE#EHAEY 1 A&

WCEEDTELD) 2R 41 D0DBFK 4-6 17T,

F4-1

F=HL ) T RA MM & B ZER R R

(KRBT KPR 2 EARATJERT - ik 1 m)

F4-3 =2 Y L TRA MK D22 R R
(ERIT BER)IRERT 1 m)

E=4% 1 7R A NnGy/h)
WoE FE A | REEK (FifEs - ER)IH)
Il | R ARE | EME
R348 30 89 68 70
ASFocE SH 31 81 69 70
61 30 86 62 68
7H 31 86 63 65
81 31 89 63 65
95 30 78 63 65
104 31 80 64 65
114 30 82 65 66
12H 31 90 64 66
Afn 2 1A 31 85 64 66
2H 29 86 64 66
3H 31 81 64 66
PRI FIOD) S 366 90 62 67
i 3R O E
SR8 365 117 69 72
SERR29AEE 365 95 69 71
SERL0AEE 365 98 68 71

=% Z7RA MnGy/h s P
Mo R |wema] (o R =2 Y 7R DS LD
i | Il | SR (KRBT KB EREAAERAEE ¥ — M E 1m)
ERRIE 44 30 96 75 76 FT=# VU o 7RA FnGy/h)
SfxdE 5H 31 86 75 76 Wo® FE A |EEK (FrfEHh « BAPRH)
61 30 101 75 76 Eain | B | P
7H 31 92 70 74 ERRIE 44 30 98 75 77
8 H 31 104 72 74 AFITHE  SH 31 93 74 77
9 30 87 72 73 6H 30 102 74 77
104 31 80 62 71 7H 31 98 73 76
114 30 75 65 67 8 H 31 105 73 77
12H 31 83 66 68 9H 30 88 73 77
SFn 2 1H 31 86 64 67 104 31 88 74 77
2A 29 88 65 66 114 30 87 76 78
34 31 80 65 67 124 31 101 75 78
PEERS 1A FITDAER 366 104 62 71 A0 24 1A 31 99 74 77
BRI O 2A 29 98 74 77
Rk 284E B (1 _E20m)| 365 82 39 42 3H 31 92 74 77
WRR294F EE (M 120m)| 365 67 40 42 ﬂ?%g(’fﬁ?ﬁﬁ)ﬁgfﬁ 366 105 73 77
A - jE mE 3R OfE
Iﬁk3o¢f;(im:20mi 205 65 40 42 TS 365 124 24 78
G E1m*| 160 99 72 76 \
P T Ty R TR R RE294E FE 365 103 75 78
o R%304F 365 108 72 77

F42 FE=H VU TRA ML D BRI ER
(KA RKARGREERT - #1E 1m)

E=4& 1 7 HRA NnGy/h)
WoE FE A |REEK (FT{EH « KA
fE il | AR | M

R348 30 76 54 57

Ao SH 31 65 54 57

61 30 77 53 57

7H 31 77 53 55

81 31 71 52 56

95 30 65 53 56

104 31 67 54 57

114 30 66 56 58

12H 31 69 55 58

Afn 2 1A 31 69 54 56

2H 29 76 54 56

3H 31 70 54 56

PERRICEFIOD) T 366 77 52 57
i 3R O fE

SR8 365 92 52 56

SERR29AEE 365 85 52 56

SERL30AEE 365 86 52 57

£45 =X UL TER ML B2 bR

(EHEAT & AR : #HE 1m)
=& U ZRA F(nGy/h)
WoE FEH |AEEK (F{EM - & k)
I e | Al |
SRR 44 30 74 61 62
SfxdE 5H 31 70 61 62
64 30 82 60 62
7H 31 77 60 62
8 31 77 61 62
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2A 29 81 60 62
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W E3FR OE
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R 294EFE 365 90 49 52
SRR 304F 365 91 48 51
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Annual Report of Osaka Institute of Public Health, 4, 2020

Survey of Environmental and Food Radioactivity in Osaka Prefecture (Fiscal 2019 Report)

Masayuki OHYAMA, Toshie HIZUKA and Nobuyasu YAMAGUCHI

We investigated the radioactivity of environment and foods in Osaka Prefecture by commission from Nuclear
Regulatory Agency in 2019 program year. The gross beta radioactivity in precipitation and the gamma ray radiation
nuclide in various food and environmental samples such as fallout, airborne dust, tap water, sea water, soil and sea
sediment, were measured. In addition, the air radiation dose rates at several sites in Osaka prefecture were
monitored. An artificial radionuclide, '*'I, was detected at extremely low levels in raw water for tap water as in the
past. '¥’Cs, an artificial radionuclide frequently detected in soil and seabed soil, was detected in low levels in 5-20
cm layer of soil and seabed soil, but not in 0-5 cm layer of soil. These results suggested that the radioactivity and
the air radiation dose rates in the environmental samples and various foods in FY2019 were at similar level to last

year, and that no new artificial radioactive substances were released into the environment.

Key words: environmental radioactivity, gross beta activity, radionuclide analysis, environmental gamma activity

Osaka Institute of Public Health
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Sequential sensing by TLR2 and Mincle directs
immature myeloid cells to protect against invasive group
A streptococcal infection in mice

T. MATSUMURA?, T. IKEBE? , K. ARIKAWA® ,
M. HOSOKAWA® , M. AIKO® , A. IUCHI¢,

I. TOGASHI?, S. KAI¢, S. OHARAY, N. OHARAY,
M. OHNISHI*-H. WATANABE? , K. KOBAYASHI®,
H. TAKEYAMA?' , S. YAMASAKI', Y. TAKAHASHI?
and M. ATO.?

Cell Reports, 27(2), 561-571 (2019)
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Metabolic adaptation to glycolysis is basic defense
mechanism of macrophages for Mycobacterium

tuberculosis infection

M. OSADA-OKA? ,N. GODA", H. SAIGA®,
M. YAMAMOTO®, K. TAKEDA®, Y. OZEKI¢,
T. YAMAGUCHIY, T. SOGAY, Y. TATEISHI¢,
K. MIURA®, D. OKUZAKI®, K. KOBAYASHI

and S. MATSUMOTO¢

International Immunology, 31, 781-793 (2019)
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HIF-1a-dependent metabolic shift from aero hk respiration to
glycolysis s a basic bacteriostatic
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Immune-focusing properties of virus-like particles
improve protective IgA responses

T. ONODERA?, K. HASHI?, R. SHUKLA? M. MIKIP,
R. TODAKA®, A. FUIIMOTOY, M. KURAOKA?¢,
T. MIYOSHIY, K. KOBAYASHI®, H. HASEGAWA?,
M. ATO? G. KELSOES, K, KATAYAMA®
and Y. TAKAHASHI*

Journal of Immunology, 203, 3282-3292 (2019)
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FTA-Sodium hydroxide-based polymerase chain reaction
(PCR): An efficient and cheaper option for Theileria
parva detection in dairy cattle in Mbarara, Uganda

L. UCHIDA?, J. BYARUHANGA?P, I. OKAMURA?,
T. MIYAMA® ¢, Y. MURAMATSU?, P. VUDRIKO
and K. MAKITA?

Journal of Veterinary Medical Science, 18, 188-192
(2020)
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The rate of underascertainment of novel coronavirus
(2019-nCoV) infection: estimation using Japanese
passengers data on evacuation flights

H. NISHIURA>® T. KOBAYASHI?, Y. YANG?,
K. HAYASHI?, T. MIYAMAS®, R. KINOSHITA?,
NM. LINTON?, SM. JUNG?, B. YUAN* A. SUZUKT*
and AR. AKHMETZHANOV*

Journal of Clinical Medicine, 9, E419 (2020)
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Communicating the risk of death from novel coronavirus
disease (COVID-19)

T. KOBAYASHI?, SM. JUNG?, NM. LINTON?,
R. KINOSHITA?, K. HAYASHI?, T. MIYAMAS,
A.ANZAT, Y. YANG?, B. YUAN?,

AR. AKHMETZHANOV?#, A. SUZUKT*
and H. NISHIURA®®

Journal of Clinical Medicine, 9, ES80 (2020)

PP IRGE D FERE L 2 S5 D B, Eem U A
7 DHEEN L AT, B A7 1%, BEIC
BIFARHTEEG EERIND, LL, 2OV 7 X
ZIELFHIT 212X, AT D 3 T THEEET
VNG D, F I, B0 ECHERE SN EEE
FECER BRERGE RIS DV A7 iy N
il TWo, ZAUFFHRFRRCITE 2B ST
WIEEEEEZ GO TORWZDTH Y, &0 IEEIC
HET D720 ’i»%ﬁﬂ%%ti?@%ﬂ%%%
THMES D, F210, WEERIL, S geEo—
HT Lva< EBRIC i§<@ﬁﬁ%%vU7%ﬂ
JEGINZI S PICEA TV D, 6312, MR
%ﬁ<\i:$ME$®@E%ﬁ<ﬁm¢é:&f
B S T AL B ) A7 TR HEE SN D, BIE
OFA a7 A )V A EYE (COVID-19) DYER T
IZBWWTIE, R 3 AT E L, COVID-19 O3B
VA7 ORMEELEZZEZ LI ET, V27 OEWE
FERET 5 & ThDH, COVID-19 I, 4o
N TR VEYE TH DA, FHAERADIEL
U ZZIIFRH A 7V P L0 bl B
WREOHLEEHEILIL Y —~BOEENLETH
2o

a ALHEE R R RS

b BHFHAREEERE CREST

¢ KPRl Ze I 5eHT

Bl oA VRGN R0 R AR
FIERET 25 B AR~ERE L -2 oRE 2 V- HE

—

rE

a ALMEE R R AT

b BIFEARIREHERS CREST

o KPRfEREZ TR SEHT

Bl a0 A )V ARIEDFET Y 27 (22T

- 134 -



&

Assessing the impact of reduced travel on exportation
dynamics of novel coronavirus infection (COVID-19)

A.ANZAT?, T. KOBAYASHI?, NM. LINTON?,
R. KINOSHITA?, K. HAYASHI?, A. SUZUKT,
Y. YANG?, SM. JUNG?, T. MIYAMAS,

AR. AKHMETZHANOV® and H. NISHIURA®®

Journal of Clinical Medicine, 9, E601 (2020)
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WQ-3810: a new fluoroquinolone with a high potential
against fluoroquinolone-resistant Mycobacterium

tuberculosis

Y. OUCHF, T. MUKAL, K. KOIDE?,
T. YAMAGUCHT, JH. PARKA®, H. KIMP,
K. YOKOYAMAS, A. TAMARUY, SV. GORDONE,
C.NAKAJIMA® and Y. SUZUKI*

Tuberculosis (Edinb), 120, 101891 (2020)
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Mycobacterium triplex pulmonary disease in an
immunocompetent host: a case report and literature

review

M. SHIRATA? A. TAMARUY, S. MARUMO?
and M. FUKUI*

IDCases, 18, €00648 (2019)
https://doi.org/10.1016/j.idcr.2019.e00648
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Genetic relatedness of Mycobacterium avium subsp.
hominissuis isolates from bathrooms of healthy
volunteers, rivers, and soils in Japan with human clinical

isolates from different geographical areas

K. ARIKAWA?, T. ICHIJIROP, S. NAKAJIMA?,
Y. NISHIUCHIS, H. YANO4, A. TAMARUE,
S. YOSHIDA! F. MARUYAMAES, A. OTA: (ftl 5 4)

Infection, Genetics and Evoluton, 74, 103923 (2019)
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ENOOSHHREL. AARNEE, BEOW=E, BX
ORI HZK D> B D43 BfeRk & 13RI BIEE DS A3,
a7 OBRFI L OHARKE Rk & 1B B
PEFZWZ E AR LTz, 2B ORI, IWENH
KD MAH OEFERFYRO 1 D Th 5D 2 & &R
LTW5ah,

a JLEHRBERER G o 2 —

b KPR 2 e R ERT A R R
RAANTTIVTL ) Ty 7 R 8D GRS
DOIFREGYE ; JEFIHE & STk L & —

a PP TERERMEIFZEET b KIRKF ¢ KIRITSZRT
d HAERT: e KIREEEZERARIIEET U Juf
Witz 2 — g RUERRE

AAROEEREIRR T T ¢ 7 OWE, I THEH B4y
SIT= Mycobacterium avium subsp. hominissuis & $7¢ % H
Bl U 7 TORRAR ST & OB =1 B
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High prevalence of colistin-resistant Escherichia coli
with chromosomally carried mcr-1 in healthy residents in
Vietnam

T. YAMAGUCHF*, R. KAWAHARA?,
K. HAMAMOTO, I. HIRAT®, D. T. KHONG,
T.N. NGUYENE, H. T. TRAN¢, D. MOTOOKAY,

S.NAKAMURA®and Y. YAMAMOTO® f

mSphere, 5(2), €00117-20 (2020)
https://doi.org/10.1128/mSphere.00117-20

2 Y AF MRS O S AR A R4 5 7=
WIZ, XN FLANOHEENSHEES N2 ) AT
MHERIGE MR T 5 2 U AT UMESE ST (mer)
DBBIIE AT, 1~ A SNZ o 2T DR
F 98 A DHEMORUEEZZT, 2V AT UMPER
B 57 BRE B LT, Bk 5 BY R B,
TAI R EBIOYARE 7T 23 RliHIZ mer-1
AT HEIEIE. T 36.8%., 632%B L
1.8% Cholz, 14 HROBBEHKD LT ) hyv—7
YU T EToTeE T A B tidR BT mer-l R
T 5 THRO DB 6 BRTIE, Yl Eokkx 220iE 1T
SEARTR N T ARY L Tn6330 (ISApll-mer-1-PAP2-
ISApll) PFEASI T2, —J5, mer-1 ZRET 5
TTAI REFFO 8RO S H 7THETIE, il L
THEDOW ST D ISApll H3K¥E LT, s EED
HEWNS mer-l DT T A RN BYEE~DOBAT
N, T AT EROF TR Z - 72 ATREMEA VRIS X
iz, Yl EOMMEBE XLV EET 5 L5
ZHNBHTIZD, 5%Oa ) AT UNMERIGE OILE
WCEBEDBYLETHD,

JINY 2 WKL DR EEEOT
AREPA K
JEYHIE & P RARE, 3(2), 42-50 (2019)

VT a EIEHFERETERNR T D 7T MO
HThY ., BFhEOFKRED—2>ThH D, A TIE
VY 2 ElIZ KD BPEHOTIDOIZOIZ, v
VAW ELNUT L D BPEICOWVTEEDMER
FHEE LD, TNHIZONTELELE,

AV ER PRI RICERICE R T D08, I
DU T 2FWICEDBPHEITAFICORAELT
B, BFEOEENMLETHD, £, THETIT
FN B AL T WK % 58 Clostridium perfiingens
Enterotoxin (CPE)!{Z )l 2 C. Binary Enterotoxin of
Clostridium perfringens (BEC) b BHEDJRIKIZ 72 25
ZEPWEESNTND, IHIZ, BT~ A TR
MR Z I T, FFEM T oLy 2 I LB
HHILEIML TRV | BMAEOBIIZNALD I L AR
ST A E RS D,

—HT, VAL 2l LD RTHEOREEIC, &
DR RAFER G T2 Z LIk & ED 6
RN, Uy 2 WIS KD BRSO ARIT D
D 10 D L TR LT, &imDIR Y HFHuizon
TUHTHEENILETH D,

a KPRz 2 A U A N B R

b BRERRFRFBERE A 50

c ZA EUVIERSERRT

d RERRFAEAI TR SRS o 2 —

e RIRKRFRFBEHFIIR

I RICFAIFSEHERE - Ao gEiE B P e i o &
AT AR OYLERNE mer-1 (A 2 ) AT UTHPER
B O @V MR ROV T

R P B 22 2 AR ST A s T AR
Foodbome outbreaks caused by Clostridium perfiringens and its

prevention
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Evolutionary analysis of the VP1 and RNA-dependent
RNA polymerase regions of human norovirus GII.P17-
GIIL.17 in 2013-2017

Y. MATSUSHIMA?, F MIZUKOSHI?, N. SAKON®,
(fih 23 4)

Frontiers in Microbiology (2019)
https://doi.org/10.3389/fmicb.2019.02189

J a7 A )L AGILP17-GIL.17 (Kawasaki 2014 variant)
1% 2014 FIZHBLL, AP THBROKKE LT
s KT\ 5, GILP17-GIL17 @ VP1 fiEl & RNA
{KAFE RNA AR Y A 5 —F (RdRp) FEIKO T Dt
{bZ SN T 272012, 2013~2017 T S h
o7 —r30is LOWHELO B AR O )7 % 547 L
oo WALRAARAT OFER, D GIL17 VP sl
1949 4R 24315 L 7= D2k} L, GILP17 RdRp FEIHI T
2010 4EEHIZME LT, RILZ 7 A% —NT VPl O
FER IR AS S ERAL DR PHIC 7 3 BRE LA
OO, BTN DD T X FEEHEALI
RdRp DIEMERALE E / ~—DRICd 5 Z L 2z
STz, GILP17-GIL17 U A VA3, @2 10 4E# T
T A VADOHURME, HEMAAES. BX oG
BIALSHETCERKAEVH LI 2R LT,

b R RTAEE (NICU) I2B1T 5
T 2 A L ALERIFEAE

FENTIESE ®, AR 2, FEafwnh b, HERIER] Y,
TERARH ¢, RS

RS (TASR), 40, 109 (2019)

2018 £ 3 HIZ NICU (BT DX TA VA AD
EHEGE G 4) BEAEL. K2 BEoMEZ O
T GCU ([BfE=R) ~D 1 & A )V ADISFE DR S
iz, 2D ORERGEREFIN D NSP4 U 7 Y — &
>k GOP [8] A&z,

0 X A VAW S /N OSER TR T
H Y BIGBRIERDED SNT RO ThH -T2
— ARCHEME HER O b, FAENRICBIT ey
A I ABERG DS IR Clrd7e < HEERIVIRIE CTH D
S, BERIZIIT DafE 2B < T iz, JEROF I
PPOOLTAT Y == TRl a{TH Z & B2 b
R bMEEEX b, £7o, v ¥ UA VA5
IO RNA 27 ) L LTAHTDHZ LB T Y
— 2 FERLRT U, AR TIINSP4 DY T
V—=HZ L N ThDLHZENFHIZHBLIZZ & T, £
D% OB 4 HEIOBE TR, HERSDO—E
EHERTHZ LT, A—KRIC L2 ThHH L&
MeR3HZ EMNTET,

a G2 2R e

b WA 2 —

o KIbEREZe ARSI AEE 7 A L AR

2013 5 2017 SRR S iz 2 v o A )L A GILP17-
GIL.17 @ VP1 35 LU RNA {&A7% RNA R U A 7 —EiElk
DHE(LRAESENT

a KORBEREZE AT SERTI A E R & A L R FR

b AR YRR R R

¢ RECREAMEDINTEITRGSE A 2 77 ) 2538

An outbreak of rotavirus at a neonatal intensive care uint (NICU)

in Osaka
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KBRFFIZIT 51 2 oA )L AR R

TS Y, FHFERR Y, AR ¢, PR D,
FER o, B, UK Ee

JRIEIAE R TS (IASR), 40, 208-209 (2019)

KIFFIZ I T 405 /N ERHE A =R

CINERFEREL 197:2019 455 44 JHBILE) 2B
SN DG E IR B SR L . el (i
JRBEE S 17:2019 45 10 H 17 HEAE) mHou X
7 A VAR EBEREBIZOWT 2017 5 1
~2019 455 44 W F TaHhH L7251, bl
BWTHE SN ¥ U A L 2GR EE RS
1% 2017 4 237 A, 2018 4239 A, 2019 4F (55 44
HET)376 A TH Y 2019 EDEMND TR S iz,
T, BEYYER AR AEICBOTHIRE S FEMT
B B %< G 28 28 1 (80%) Kt Eh,
AEOFEIBIA L L 7> Tz,

Fex 13,2018 4F 3 H oA HRRE (NICU)
BT DERPEAEDIRKN G TH Y | 11 /rHfinR
Bl L NSP4 1= 173 E2 Td 5 G9-P[8]-11-R1-C1-M1-
AINI-TI-E2-Hl OF/ VT V=X " Thol=Z
& BHEE Uiz, 2019 4F 4 A DARRICRRH L72 G920 1%
(22T VP7-VP4-VP6-NSP4 Difn+HUBI % i
L7z, 38E (15%) 13 G9-P[8]-11-E1 Toh -7z, 17
B (85%) 1% G9-P[8]-11-E2 TH -7z,

2019 FITEEFRBE DHE S NDL B X T A LA
B A L OVERYNE B AR AE D & O S
L, g% 7 A NV ADOFATHEE 2 FITHATK
EWVWZ EMNHHLINE IR o T, TATOEE AT
GY THY, T/ VT V—H L METHDZ ENE

A DB, BETANAY—_A T AT T,

11 EiORIE % B d 2 LBERNH D EEZ B
77

A measles outbreak from an index case with

immunologically confirmed secondary vaccine failure

T. KURATA?, D. KANBAYASHI?, K. EGAWA”,
M. KINOSHITA®, H. YOSHIDAY, M. MTYAZONO?®
and K. MOTOMURA?*

Vaccine, 38(6), 1467-1475 (2020)
https://doi.org/10.1016/j.vaccine.2019.11.075

WRIZPERRER .. U 7 T RN 2 [V =B D
BEDND DB ERHILENCTIED 508, #E SN
TWD, 2L DEFEDD DRRIZE DRFRIZ OV TR,
primary vaccine failure (PVF) & secondary vaccine
failure (SVF) D EBLHIZED DN, U A LA
B L ORIZ AR AT ORI L E 7270 < +5072
HRINIR D72, 2018 4F 11 A 12 AZHNT TK
PN CHE SNTERZET 7 N7 LA 7 FBlIZD
VWNC, vaccine failure & OO BSE A fiEHT L 72,

KT U MT LA 7 T3 NOZWREGAE, 6 AD
SWEGE AT 10 NOBFDBRIA IR CHEE
Shiz, “IREGE RS, 2 TOBEIIY 7 F
PEREED B o 7=, Index case & —IRIEYLE I E HIC
W 1gG LAl & avidity 27~ L7, ¥ index case
VBRSO NG (425,590 mIU/mL) A 5 L,
FIEFHIT SVF ThHDH EE 2 bz, AR, 2
mDOU s F AREEE AT %D SVF BEDNDDRZ
DRGARTE 2 A TREH L7z, FBHERZ 2 LT
ExIZB T OMEDRIEET U F 7T LA ZBh1ED
720\, SVF DB BE I IR ZHA O MEN
HEEZ LN,

a KPRGEREL EHANIERT AR 7 A /L AR
b KBRS v 2 —

¢ RBRFIEREEERRR R R R

d KRBEAiREERT

e Bt ERTTERT

Description of rotavirus detection in Osaka

a KBRGERE L EHANIERT IR AR 7 A L AR

b KPR bR 2 AT BT A i E ik

¢ RBRIAFlE REEE RN SRR

d KRB ifReERT

e FR) [ Tfifrderr

G AN 2IRMED 7 F AR EDEFEEFEE T 2L
NTURNT VLA
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An epidemic of hand, foot, and mouth disease caused by
Coxsackievirus A6 in Osaka city, Japan, in 2017

D. KANBAYASHF, A. KAIDA?, Y. HIRAT,
SP. YAMAMOTO?, R. FUIIMORI?, M. OKADA®,
H. KUBO® and N. IRITANF®

Japanese Journal of Infectious Diseases,
72(5), 334-336 (2019)
https://doi.org/10.7883/yoken.JJID.2018.532

2017 FEDOKBHPICIT 5 T2 LRI TIc oW
T L, 227 v X —0 AL X A6 (CV-A6) HFE
ERARKNTANVATHDLZ EEZHALMNI LIz, T2~
ORIE, JBUZ & [RERICRZIERE CTH 5, 1982 0D
FAEBRIALIR, KIRFPIZBWT 2 FRICRKE W
FCF R ORAIAT Uiz, FEARRE D A LA
CV-A6 ThoT-, Sz CV-A6 ® VPl &k

(915nt) Z T RAUBIHEIT N & | B S 47z CV-
A6 1. genetic group A3 & A4 IZ/HI T,

Ongoing rubella epidemic in Osaka, Japan in 2018-2019

D. KANBAYASHE, T. KURATA®, H. KUBO?,
A. KAIDA?, SP. YAMAMOTO?, K. EGAWA?,
Y. HIRAF, K. OKADA®, R. IKEMORF,
T. YUMISASHI®, A. YAMAMOTO®, H. YOSHIDAC,
T. HIRAYAMAY, K. IKUTA? and K. MOTOMURA®

Western Pacific Surveillance and Response,
11(1), 1-3 (2020)
https://doi.org/10.5365/wpsar.2019.10.3.001

2018 4E 5 2019 T/ CHAREWNTE L AN
AT LTze KRB TR & 0 8L L AU2DSHEE
STz 241 SEFIH 119 SER] TR FRIARTE LTz,
B SR L AT A L ADE SR L, S
1E (118/119; 99.2%) . #f=7 2B (1/119 ; 0.8%)
Th ol BIETFHEIE DR LA YA LAIZONT,
SRHIRAT Lo & AR T 27 /7 27 iz
HUMZRR STV 5385 7Y 1E-Lineage2 12535
ATz, 2018 D 34 ELIFEITHRH S 7o s
IE DL AT A NV ADELEFEFNL 99.2%7 5
100%DAHFEIMEZ A LTz, BEOEFIEFRN D,
FUARA B DRV RN BN RITOHR L TH -7
ZEDHABLNNI T, Ko T WSS RLAY
ANVARFFLIAT I, EN ORGSR O] TR
DMER Uiz EHER S vz,

a KBz & R SUATR A0

b RIR TR RGIE SRR

2017 FOKRHIZB T H a7 F—U A LR A6IT K
BHFEDFEOWATIZONT

a KRR Z: &R ST A=

b YRR

NG SR

d KRB PR R e B i 2 R SRR

2018 25 2019 FFEDOKIRAFIZIIT D JE L A DFATIC
DUNT
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Clonal expansion and spread of the ceftriaxone-resistant
Neisseria gonorrhoeae strain FC428 identified in Japan
in 2015 and closely related isolates

K. LEE%, S. NAKAYAMA?, K. OSAWA®,
H. YOSHIDAS, S. ARAKAWAY, K. FURUBAYASHI,
H. KAMEOKA', K. SHIMUTA®, T. KAWAHATA,
M. UNEMO" and M. OHNISHI*

Journal of Antimicrobial Chemotherapy,
74(7), 1812-1819 (2019)
https://doi.org/10.1093/jac/dkz129

WREE OIEAFIMPE L 23T, FTESEE 7 R U 7%
VTR O HER IR ST ME— ORI T
SO, MEICHBITAE 7 MY 7Y UMt E
KIPNRIEE LOBR L 72> TN D,

2015 FIZRIRCoBisn/ct7 MU TRV v
MR I FC428 13, EINSMIIA R - T 5 ATREME
N D, 2 TH~xIL, FC428 BLO2 >DOF#5y
Bk D572 ) DERIZOWTRER L, 2015 225
2017 ORI HTER, KB, S ToBt sz 6 >0
T 7 MU TR M B & | 2017 A —
ANTZUT, BFHE, Tro~—0 THEishi=4 -
D7 N T XV MR E S BER D ) LE
2OV TR LTz,

Bejel, a nonvenereal treponematosis, among men who

have sex with men, Japan

T. KAWAHATA?, Y. KOJIMA? K. FURUBAYASHI,
K. SHINOHARAS, T. SHIMIZUF, J. KOMANO9,
H. MORI* and K. MOTOMURA?

Emerging Infectious Diseases, 25(8), 1581-1583 (2019)
https://doi.org/10.3201/eid2508.181690

5 BIOHFERERIA S B AIEHE b LR —~<RED
—OThHD XU =)V OIFFIKTH S Treponema.
pallidum subsp. Endemicum (TEN) %, HAZEZHT-
WY VT RIS TR TR L7z, JEBIIET
NTHEESE LTSN TR Y | Mim L <Y =V,
M2 W R S 40 2 FUAR A TR R e
720, EWNITIIMIZ biffEE L LTS Tingd
T VGRS D EBER BID, Flo, BENRET
HAAND MSM TH 1 | MSHEHUED 70 H D35 %
TS Z LH 5 TEN OENFATHR S e S 41
Do

a [ENLEYYEI ST 25—

b AR FR PG R A B ERIRYE 57 B

SR ORPNEZ (e C eI

d = HE Rk

e TR & HHBEAT

f &Y=y

g KPRz &SRR TR R o A L AR

h WEF L UM STI @ WHO k[A#fsee > #—, =L
TN RIS AR IR AR, AT =—F v

2015 4RI AR THER SN 7 U 73V TP

FC428 07 11— OOHYEE & hiik

a RERIEREL EIARIFETIRAIES » A L AR

b ZREE HHRSHEAT

¢ IFABHISLIRIGE

d [ENRBesED R ER v 2 —

HAD MSM (2381 D IEMRIE b L AR R —~ETHH N
2 VOFAT
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Estimating HIV-1 incidence in Japan from the proportion
of recent infections

S. MATSUOKA? M. NAGASHIMA®,
K. SADAMASU®, H. MORI®, T. KAWAHATA®,
S. ZAITSUY, A. NAKAMURA?®, M. S. de SOUZA®
and T. MATANO?*

Preventive Medicine Reports, 21(16), 100994 (2019)
https://doi.org/10.1016/j.pmedr.2019.100994

2006 125 2015 FFEOHRL, K, kD 3 2D
FRIZIB W THTZ W S 472 HIV-1 SEFID 9 5|
BORG UTZIERINE D DB % Bt DRRYGE)>
EI D ERIET DREOFRER 2 AW TRE LT, &
YL D2 E TONLMIRNE, B, KBk, f&ElkE T
INEN10F, 1.84F, 29 FTH 7=, HIV/AIDS
PR T AT =S OWEIEIT X DR
HIV-1 FAEZROHETE TIiX, 2006 55 2015 4FE T
DOFE HIV-1 B OARZMT O X, HATT 18%,
KBRT 22%, & T 38%, AARRIKTIL28% Th-o
77

a [ENTEYSENITEAT = A Ae v 2 —

b BUHMERE R R v & — AT

¢ KUAEREZe 2 ISERF ST EER 7 A VAR

d @ R R R e

e TRl R R ZT T

Flf o> HIV G 0EIGH BHEE Uiz BARIZKIT 5 HIV
AR

SEIEARR I~ = 2 7L (1% RIS R A ERE )
YT DORHE

ATHER?, REBEEL SERAL, IR b,
VERF 7o, ITERERLT o, ARRAVER 9,
B e, NIl &l

SRR E MR B (TASR), 40(10), 166-167 (2019)

2011 IR S TR IR I~ = 2 7 L T= A
ZMIV EYYE | Tl HIV 27 U — = T
PRRRAE Ot A& 7o Jei i 3 2 < HEER S AL HIV
HEMIEDONRAL TN b FE 2 b~ =aT Mtk
Mo TN, FES . HIV BEBIOSEEE D D 72
BWFCIX HIV B O FRRSCHAIE SO 0D 70
WZ b NHBRESETZOFMENEH LWL & 2
STFEER BV | R R CINE ST BT
b, S0 L - s R R HIEICIE D S E N AL
NTFERHEIN TG, MR OINREGT
DHEA, BRI 2 S0 L C U2 Hifisfii 30
70% & DA 8D,

29 Uiz, M) IREAERFFTET, KIRGEREZ: 4
FAEFIEFT, BOREMERE L st o 2 — YL
ZHuiaNz, 2018 4E 10 AIC it~ =2 7 VG -
AR ST, BETHROBRE & LT, FURTh 5 THIV
WA \CHHE LN L 7e>TRY, HIVIRE Y o
—F ¥ — MIESE HIV A2 U —=2 7t HIV
EBIRAT RS LY HIV EERREEIRMRAS IOV CRERHIS
ol SN,

AR~ == T WF 2019 4E 10 AEICEHOWETOTE
Th DN, FUAHGRRADOER I, MEtmiadsk L
L TCH L KR ENT~ Geenius HIV12 3 ~ LHEsk
O WB {ERWHITREHEH IND Z EDRTESNTY
2o

HERF O EH OFA & L CARMEFTO HIV it %
it - 1EfE - B SEHME L, EERIERI~DZ 72~k
RIZORTF D & ZEMN, oA REEDOEBRIZITD
WTW o EEbhs,

a HULHMERR it v 7 —

b KRBRIEEEZ 4 SRR eI AE R 7 A )L AR

¢ PRAS I B LR ZERT

d ENZEGYERIFERT = A ZRfgEt & —

Revision of the laboratory manual for pathogen detection,
“AIDS/HIV infection”
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PRI AR & 207 L7 B AR N D By 1H& 5
FRNTIZ & o TARITHID THRHT S 4172 bejel DRI

1K Treponema pallidum ssp. endemicum

JIMBSL 2, BREFSCER o, /INETET o, AR
AFSFOfE o, BOEF 7P, AR

it
e, b

RMAERR S (TASR), 41(1), 4-5 (2020)

TIEPE B LR R —<EIZIE, yaws (W5 ZHE, 4
W7 F L _UT), bejel (=)L) Pinta (B> 4|
BEHBEEER) Db TR, EhEh
Treponema pallidum ssp. pertenue (TPE) . ssp.
endemicum (TEN). T. carateum INFRE CTH D, FHx
IXENEGL D TR < B DY = VD S B Z T ¥
T RIEEHIS T TRIRTFRICHERS LT2Ds, £
D% STz 2 BlZBIIL, GhETHET D,

Fex 13 tp0548 TR T- & tp0856 i An T~ DI IS
ORI 2470 2D 7 123 TEN O
RYLEHTH Y | XY = )L OENYEFIRE & o
T, FEREIAY 2014~2019 L IXH2Z 03B 5
HLOD, ZENARAOMSM THDH Z &, HINE
WIBEONEENETEND Z & EMEDOH 2 BE
BRI RIS L7 2 &b 2EDE
TG LTz EHEE S LD,

AV VIR & R CHUEIEIRR D23 5 8,
Alali L7z TEN 1, 23S rRNA s 7 HEk O fpT
DARFEETH o7z | FHIZFRE, T X TORIZY Y
27 A RRITEIEDMMAER L Z 2 HIL TV D 23S
rRNA 51D A2058G R ERA L Tz,

Alal, $ex 23 TEN 20 THERATE 720, i
B N LR —<(TPA) Doy 12 FWHIE 2 K 1R 5=
i LTz & &2 %,

Prevalence and genetic characterization of
cephalosporin-resistant Enterobacteriaceae among dogs

and cats in an animal shelter

K. UMEDA? A. HASE?, M. MATSUQY,
T. HORIMOTO® and J. OGASAWARA?

Journal of Medical Microbiology, 68(3), 339-345 (2019)

HFNMPERE, FrlZE 7 7 o AR Y UERE O Sk
1T, B FPEOEREIZE > TRERETH B,
HFoxld, BReBEREATONER - BT 5t
7 7 a AR Y CHEE OREIRDLZ A L, ZrBEk
DIEFNEZ RO T AR E 21T, B 7 7
0 AR Y MR, K151 58 22 58 (14.6%) 3
FOYH 182 851 20 B (11.0%) B ENZ, b
21 9HI% ESBL PEAERE, 20 SHIX AmpC PEAETE, 1 58
I ESBL FE/E & AmpC FEAH 2174 LT\ =,
HEN/-B 77 ¥ ~—LBBEHI.ENOE A,
FEFEEN), BREENO KBRS 28EB1E25 A
TV, CTX-M-14 & {51 (n=9) , CIT i&{z 1 (n=9)
P b2 < i &3, CTX-M-1, CTX-M-2, CTX-M-
8, CTX-M-15, CTX-M-24, CTX-M-27, CTX-M-55,
DHA #Efn 7 b 417z, PFGE £, MLST {£% %
AW EBEFRBNZ LY i S EHTm O ER
RIS E AT D Z L BNHL NN oT, BT 7
7 AR Y Ui ORA & B OfEEE R & o
HTIE, RITBW TR K USRERIREE & oM
DR S0, HiRE & A E DR Y DJgkED
L ORNCHBINT /2o 7o, ABFZETIE, KB
PIZBW T, SRR 2 A 7Ot 7 7 10 AR D itk
DS, ARz TefE R HR A R OR - ORINTIA < 43
LTWAZ EZHALMNI L, HMEEMWIE. & &
Z DO H RO RN I3 1T 2 FEANMEE OFEBR 128
WCHEIE LD X 9 782 o> T B ATREMED R
i,

a KRR Z: 4 SRR ERT

b REREERIRFIE ARG 72

¢ FUERREER AN ER ST T E R B A

d TS & HHZHAT

Bejel's pathogen Treponema pallidum ssp. endemicum first
detected in Japan by molecular epidemiology analysis from a

Japanese patient clinically diagnosed with syphilis

a KIRBERE 2 T ST A i E ik

b K@ E s 2 —

WESINIZA XBLOR BT 287 7 7 AR Y it
PERSNHIE R RED 7310 & Bl 1T
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Prevalence and mechanisms of fluoroquinolone-resistant

Escherichia coli among sheltered companion animals

K. UMEDA®* A. HASE?, A. FUKUDA?,
M. MATSUQP, T. HORIMOTOP
and J. OGASAWARA?

Access Microbiology, 2(1), 15-21 (2020)
https://doi.org/10.1099/acmi.0.000077

NCERERW), BRBZIC T DL OIEER 2 FifR
T 5 LT, xRS R A R OUWE B O —~
AT ATERe~—T1— L7200 5 B, RS
K FHTBT D 7 A X ) v UK E O A
RIMEBFASMNTT D720, K 3SEAL I 78 BHD A 7
V== TR ATV 0B O 250~ 7,
TAak s a CMERGEIER 18 81 (47.4%) .
1488 (17.9%) oSz, ok, e
RKOXx /v VR EEERD grA, parC. B L
parE AT 1~4 FETOEREZ RS, 2 b 0%
B LT Taxd o0 MIC EE ORI RS
PO LNz, —F., 7T A R X v
MBI, 9 BEDS aac-(6)-Ib-cr iBAGT-. 5 RN
gnrS BInT-. 1 BRDS guB BB 12 0RA L T e,
INLOEEBETORAEEY v 77X 0
MIC i & ORNIZESEMENGRD BT, B
OEEERE 7 VA 1% 7 v Uit RIGE AR
& DOEFEMAZ DV THGHFRNCGE LToRER, 7v
Fwa s o CMERIGEIL, Bk 2 RiE s e R
K EORNILL 5T L TND Z e yinotz, =
i, ERNICBWTZ LA r s/ a UitEER A
LG EIHCREN SN S sh b Z & LB
BT D AEEEN S D,

Molecular characterization of blakmum.1 encoding plasmid
in an Enterobacter hormaechei subsp. hoffmannii isolate
from blood culture

K. UMEDA?® H. NAKAMURA? A. FUKUDA?,
T. YAMAGUCHI?, Y. MATSUMOTO,
D. MOTOOKA?Y, S. NAKAMURAP
and R. KAWAHARA?

PLOS ONE, 15(1), €0227605 (2020)

KHM-1 2 % 1-B-F 7 2~ —EZENT 1997 4
\Z5BfE S ATz Citrobacter freundii KHM243 ££ 0 4]
D TEE SN2, TOROEERE T2, K
BTN D EEFRFEBE 3\ T2 5 > KHM-1 78
£ E. hormaechei subsp. hoffinannii OIPH-N069 #£73 %
HEh, 77 A I RHBEHTEIC L 0 85708
Z W 571 L=, OIPH-NO69 ¥kt 4 DD FF A I K
Z{RA L. blagaw 1% 136,816 bp D IncA/C; 7T A
R pN069-1 EIZfFfEL 72, ANL LV E. cloacae
complex O E. hormaechei subsp. hoffinannii |~ FE[R]
TE S AU, ST78 1T/ S 4172, OIPH-N069 #£I3: blakimw-
| DA OIEANEEIR 2 2R A L, B 7 = 2%
LIS OIS S A =3 AR T o 7o, $2
ARERER LV pN069-1 1% 2.9x107 DSEFE T E. coli
DHS5a #RIZ/BZE L2, 7T A RERESENT X 0 |
pN069-1 [ TEEH D KHM243 4k blakivwa 77 A K
pKHM-1 &, 7T A NEEESE, A7 27m T
Y b blaguv EFEECS SN —E L T2, — 5.
pNO069-1 DA blactxm2 & A L Tz, KHM-1
PEERR D RN B2 I b b T
blakun 77 A ROMEEIZ L SRAFSH TV,
blaxivy 7°7 A X RIS 2 o 7= 22t G O
FEAZ R0 IR L7203 ORI AKEERE L T
VNS RTREMEDS R ST,

a KORIEREZe IR Se T E s i e vt

b RimiEE e 2 —

INEBWNZ T D 70k ) a TG E 0556 &
MRS e DT

a KB Ze 4 SRR e AL AR

b KECRAER T ZERT

MREEFED B BES AL V3w —+E KHM-1 A

Enterobacter hormaechei subsp. hoffimannii OIE~"Z A I
NAEST
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Development of real-time fluorescent reverse
transcription loop-mediated isothermal amplification
assay with quenching primer for influenza virus and

respiratory syncytial virus

I. TAKAYAMA®, M. NAKAUCHI*, H. TAKAHASHT,
K. OBA®, S. SENBA®, A. KAIDA¢, H. KUBOY,
S. SAITO?, S. NAGATA? T. ODAGIRT*
and T. KAGEYAMA?

Journal of Virological Methods, 267, 53-58 (2019)

A TITNTZ P T ANZB LIRS A L ZDK
YNz s DR ERS Y —L e LT, Z = F
VITTTAw—% W) TV A L RT-LAMP 5
IR DMAEREEE LT, S5IT, FEEROBEARBIE
2B B OBHEEICOWT, U T2 A A R
PCR V£ & DHHRZAT o T2, AEER TR O D B
BIIRRERILAE 15 LN ATRETH D = L
5, FREL-VUILBAADZ & ERHEBIR X
URBEFTICBWTCHAHTH D Z ENB LN,

Development of real-time fluorescent reverse
transcription loop-mediated isothermal amplification
assays for rhinovirus detection

M. NAKAUCHT, I. TAKAYAMA®, H. TAKAHASHT?,
S. SENBAY, S. SAITO?, H. KUBO®, A. KAIDA®,
K. OBAY, S. NAGATA®?, T. ODAGIR*
and T. KAGEYAMA®

Journal of Medical Virology, 91, 1232-1238 (2019)

T4 A NVAABRBIOCAELEEN
ThtHaae L 42 2 R0V T %A A RT-

LAMP (EDBIR 1T -72, IBHIZ, EBEDOTA ¥
A VAR L ONERIRIR 2 VT, & ORpRME
BLOBEICRET AMEEE T 124 R, Wb &

WRRRMEZ © 0 Z L 3B KO- OB AMTATIR O
HAATRETH D Z LAHLMN LR o7,

a ESTRYYEFICHTA v 7 A o WgetE L 2 —

b ASEREFHERE R

¥ e 7 SaNEE S A R L e = 13 T A

d KBt N ST A s s A

I F T TIA~—" Y TS A LR
LAMP JEIZ L DA VI N F I A N AL RS 74
IV ARGHIRDOBFE

a [ENTRYMERIIEHTA v 7 Ve RgEe  H —
b LR S A bS8 I 8 50
¢ KIfrLREZ 2 A ST A I A R

d STHRFIFER NER

YT NH A LRELAMP E%E W 2T 4 ) A VAR

FHROBAFE
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F—HBE R EN LD A BLIOBALL 7L
VA VA D FEAS B

UNIS =S
H A N RE g2, 30 (1), 10-17 (2019)

KIR T EGER A A FEO—BRE LT, A
VINT UYL =R NIRBITBA TN Yy
ANVA (FluV) D53 « [FlEmR 2 S0 LT
bEES AT =D H B, 2013/14,
2015/16 XN 2017/18 > — A NZBNWTIE, A B
LB FluV DIRETATHRD AL, ZD 9 HD
2013/14 33 X 1TX2015/16 2 — R NZBWTIL EH 4 4
DA I NP REDR—EERENS, AB X
OB B Fluv 2N HME L CTorlifE - [FE Sz, FluV @
IRATATHRD b DGEITIE A B LU B A Fluv
OEBBGBIREO RN ZBET D LERH D
EEZBND,

SEIINTER T 50 EO&EmE
FH{ETes, P —RER S, /A @
HARBLHBh e 5E, 47(7), 265-271 (2019)

BB AR T, Purpureocillium <° Fusarium 732 <
Ronba0, BRERE CXL < BBID Penicillium 73
3, @EAsERT O B A T D BREEE
KNZDWTHFZE LTz, s REIMEAT 5 &,
Purpureocillium 72 EDNFEE TINS5 Z & 23550 o
Too BMEENHWEERBIALND Z LD, &R
AT I EDRRACEET D TR RIZ S
F2DT, BERBEBTEZO6HROI B L FREND
IIBES VT SERD I BTV T, AR A b L
72 FDFER P lilacinus, F oxysporum H3EEPNERSEE
O EFE LV FCHEN DA A K LTl EDN &
olc, Flo, BERGNHOOBELIE A ElE, BA A
KL THMER S o7, —J7, —BERBEICZ W
BBk TV =T MDA F UL, BEREEED DY
BEL 727028 5 MZBURZR <. W E DR EAZFRE L7,
GEREGRIZ VA B, L i, ROSEEA A
YOZVEREICHIG L TV D LB BD,

KPR 22 AR T E AT I A I A=k
Co-isolation of influenza type A and B viruses from the same

influenza patient specimen

a KBRSz B AR s
b KRR 2 B IARRTTEFT I S A ik

Metal tolerance of fungi growing in brass instruments
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Ochroconis species isolated from limestone areas as the

origin of indoor Ochroconis

N. HAMADA®? and N. ABE®

Biocontrol Science, 24(4), 193-200 (2019)

WETEFT LI EIE, AREAIDO TS TH D
A AR IEEEZ SRR TE 25N H D, ZD
WG Ochroconis humicola 1%, 0.25%DIREDIEA A
UREEEAITE T 2N L R CAE T 5,
WEOH BIIIt 2 BFAMAEE LT 2 &)
TED AT EAUZRBRBE TR L CW a2 8144 C

E LT = Ochroconis D1 EDHF T, FD L H
TRRFE A R o ToRESORRDY, T2 50 AER D ORI
FEOKEIYD LD BREE T TR SR L e o 7zDinE
DRI 23R T=. Ochroconis @D N T VA U
B C R <AFTHZ LITER L, IR, FkE A,
WD B R & AR O 13876 Ochroconis &
DA EDIBEER Ade, — RO ITHEL 1 TR72 5T,
TR D 1IN 5 2 < OFEFED  Ochroconis JED
HEPBRH S, WL ook, FEA A S
TR T 2N U= R C O AR L, Loy
L. O. humicola \Z o050~ T2, 2T, BA
DAY TIFEAZ LIE LIS S Z &b, M3
RS L L CREDORELE X T, IBHITH 51t
HOA AR £ CTHEM A IRk Lz, ZOREE,
O. humicola DA TORFAIZE ST,

SRR & B s I L D B ARTER R LTS
77, =a—T—F L RCORERSDhI - EL
HIED 17

AR Y, IR, ARERY, BISE
(i ey NI SPANE N (1 =T R
HIARANES 2, /NPUREw] o, RIS o Hhin 7578 2,
SRR =9, R Y, BJITERE e, R TIERR <,
-

Clinical Parasitology, 30(1), 40-42 (2019)

Taenia (7=7) JBERBEORIZH-->TiX, H
FIEGL D fElR M 8 2 A7 805 RAE AR D RS
NEHETH D, iHl7eM? & BB TATIc L 0 2ea
BRI L2, =2 —U—T » R CORGN DI
T HESNSCHIED | AR B LT~

ANBRFZ, IWHEHPICHL A TR S 2mm FROB
etk E iR, FH72<ES ImBOI Ao
SRR HHEH S, YTPE CHRARIE & 22T,
TEHRAER DN CTENIME DT+ B L7 &
fin LB A2, B CIERRCIER 230> TV D28,
=a2—V—7 2 FTIEIRANCHRL B HNERD
MRS 7p 0 —A N e —7 2B L, BED
BEHRGE NS | MgSc i, 7 U7 SR EEbITZ 3,
BEDFFHIA AT MREEAR LRz U R AT
PREECH -T2, Bl T2 £ LT, 7=
TR AR 5~ F 7Ly 7 A PCR Tl
HESS BANGME L 72 0 | HEEEEY) OFRRIMERRER D
D b MRS R L RIE S, ANSCWOERD
PTRWES RESRRG & SIVTRGENNRRAE, B9t 5
AREMEITE E > T D, AH%D=2—Y—F L R T
DS SR RIEDRARMZ TR T 5 & & b, ik
MTHDEINDETHMEAR D72 RNOER
IO D X O RS LETH D,

a KRBRST A SRS AR

b KRR 2 2 T A R e R
SENIZHATT D Ochroconis 1 3A KA D Ochroconis (2
HXkd2

a KBRS G IR o X —YENE

b R TSER AR S A A4

o KB Z: 4 SRR e AL R AL R

d SUEO SEREEIH @RISR SR,

e KIS AR & —iRie e v & —

A case of Taenia saginata infection from New Zealand and safe

treatment with careful medical interviewing and gene analysis
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Molecular differentiation of five Sarcocystis species in
sika deer (Cervus nippon centralis) in Japan based on
mitochondrial cytochrome ¢ oxidase subunit I gene

(coxI) sequences

N. ABE?, K. MATSUQY, J. MORIBES,
Y. TAKASHIMAS, T. BABA® and B. GJERDE!

Parasitology Research, 118(6), 1975-1979 (2019)

BAD T HICHET HERART BRI, AP EHERK
WBEDO—o LR SN T WD, S A EERENSEET
BV, TOBEFFELZ L2 EnD, ENT
DY AFEROPEILZNE TR TH -7, AHF
ZECIE. 18S rDNA (T L ARATIC AL L 7 s B IR pE
BT INZHAET HERBFRIZONT, T har R’
U7 coxl FEIDBE TN & F DR ERA T,
ZORER, BB D 5 XA TOTHENRH 5
LR Y BAODEA TIEFHEEZ LI, B
VDEATIEN T =T D=k Ph k0 ER
fi & U CHiis STz Sarcocystis pilosa TH -T2, £
W7 RO BRFH AT 2 E T, 18S rDNA
SRR 4 TN ANV d IRV b N o g N N e |
VIR & 0 | FERE RO FR R OFERIN X cox]
RO N TH DL Z EEZHLMNI LT,

Morphological and molecular characteristics of seven
Sarcocystis species from sika deer (Cervus nippon
centralis) in Japan, including three new species

N. ABE?, K. MATSUQ, J. MORIBE®,
Y. TAKASHIMA®, T. IRIEY, T. BABA® and B. GJERDE®

International Journal for Parasitology: Parasites and
Wildlife, 10, 252-262 (2019)

HAPER A= o 1 I FH AT DIERRF RO fE 5
W SN DT I RIRPER > v =27 271 538
(ZHRT S 220 EOERATFICOWT, JEREZRY,
BARTFHITIRAT 24T o T (LRI TFEEDHGI 72 TERE
ERER LT-14IC <~V F 7 Ly 7 APCR £7213 PCR
— V=T U ABIC L O ERRTO XA T3 T BT
oz, ZOREE, 220 ORI TIL T 2D XA T
S, XA T 4L T3 RN T HH
ED&H 5 Sarcocystis pilosa. S. ovalis ThHh-T=, XA
71, 30 5 IEERIRE & BRI R E S B |
K& P S, japonica, S. matsuoae, S. gjerdei &
72o A2 L 6134 4 BEAIFE S. tarandi, S. taeniata
ETEREFHY, BEFHINS B LI L7223, cox] FEKD
RICFRHTIC L0 W ISR & R D 7 T2 %
—ZBRR LT Z e n, WifEi% S of tarandi, S. cf.
taeniata & U7z, ZIVHHTHER EORYLRIL, A
L7y 53 BAPRD L B0 T o7z @ S. japonica
(94.3%. 50/53) . 8. pilosa (54.7%. 29/53) . . cf. tarandi
(41.5%.,22/53) . S. gjerdei (18.9%. 10/53) . S. matsuoae
(15.1%. 8/53) . S. cf. taeniata (11.3%., 6/53) . S. ovalis
(1.9%. 1/53),

a KORIEREZe IR ST E s i e

bl B RREH G e AT

¢ I8z B FAE RN

d J vy = — AR

=R VH LV RSN 5 BERIETF RO cox] AT
ENTIC & DR

a KORGEREZE IR ST E s s L

b il B IR ZE S AR AT

¢ I BRI AR

d AT AT IR T

e /U = —AEmPlERE

=RV H LV ENT 3 SOFEE T 7 DA
- DIBIRTF R, FEREFHIRHY
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Blowing in the wind: a unique aerial descent on a leaf in
a caterpillar

K. YAMAZAKI

Ecology, 100, 02779 (2019)

F 3 v B R EI BN BRI R > TREN T
HHNTIN ST D, REEMN LA BT
IFENHAIVTWR 0Tz, AEL B A 73004 H
13, TS L ETHM TH D LY ) FOEITEA
T, BUZIE S THIR~E BBV BT 5 2 & 2 1740
BENDH BN Uiz, BRGhRIIME T E TS
RAEDNT TR EED, RICEWZH L0 LT
LHTRIE T U D, 0%, EITOE A TRER D,
JANZEEFES LTI SN D &, JRIZE-T
BZE LR~ E S D, 20, ARITIELZ S
TA L =D X AT D, MK TLhRITEEEZ /B
M2, LN TY X —DB T 72 > 12U T 5,
PHEOEB NS, RRIFEEDY KU SR
ROHFEENDIN, WETOMEEFEIIHE Z1T
TWNRNZ ERginoTe, BUZ K D0 8iE, T
DR A BRRE L, AR THIAWEPHIC B S D =
IR T VR R AL EOKEOBEE AW,
DEEDIERNDHD EBZ LN,

Estimation of irradiation doses of raw beef liver samples
using 5,6-dihydrothymidine

as an irradiation marker

T. FUIIWARA®?, N. FUKUL, Y. KITAGAWA?®,
K. KAJIMURAS, H. OBANAY, E. ISHIKAWAS,
M. FURUTA® and S. TAKATORI!

ACS Omega, 4(7), 12325-12332 (2019)

B ORSHHRRS (CUT. BEH) X, F¥Eof
BRFFCEAOKE R L, HRIE HWHRT
W5, —HEINTIE, BEEORIEFNILZHIsLE L
THRFHIZE SN TV D, P4 L A=~
BHIFF STV D, FHE OISR OIRSHEREZ K
T5hEE LT, BEIC XY DNA Ficdkd 548
BX 7 LEFY RTHD 56V FuFIvw

(DHAThd) #4815 & 3% 7k Bgs Uiz, BRI y %
PG U 7oA Lo —3BHa st 2 A AtE 2 s L
THEY, ARG T, SREERE L2560
FAEE G Lo, ZofER, #R% 7 DHdThd
VRS RFRAIZ AR L, BENFEEE & 3% DHAThd @
F Y (dThd) (Zxt9 %k (DHAThd/dThd) 1356
BRI 5 U 7=, DHAThd/dThd 13002 L 0%k
HH OWHRAAIH L CRETH -T2, 51T, fE
% U 7= AR A7 HRR > B L O B FRSHIR B 2
ELTZE A, EEOREICHT HHEER RO R
1%, 0.74~1.30 & BAF7eiRIINE - 72,

KRBt e 2R ST A MR i A
JBUZRT - Fa VHSIRIC K D =— 7 7p3E I FE 5
7oZErhpE T

a KIRBEREZ 2SR seiTi B L i b 1
b KPRAEREZE 2R SU T S BRI S e g

¢ NPt 4 A e T e b e S g
d 2B - 7 - TA KA

e RBRIFNL R Mg HERFFehits

£ KRBz 4 AR e AR b i b 2 3
56- b RRF I DU BRATRIE L L THA L N—DR
FREEHET D

T
it
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Development of a direct competitive enzyme-linked
immunosorbent assay for determination of the fungicide
mepanipyrim and its metabolite

S. MIYAKE®" ¢, Y. HIRAKAWA®¢,
T. YAMASAKI*¢¢, E. WATANABE!, A. HARADA?®,
K. ADACHI™!, S. TWASA®? and H. NARITA¢

Journal of Pesticide Science, 44(3), 156-161 (2019)

HEhDT7T =1 )Y I VURBEEFA =Y
U LD HT A BRI, [EHE5 G ELISA ZBi%E L7z,
A=Y A, F2iE, FoREMO R1 ALV
RUBRAEN LT 2 FEOFER A L, A
HAEV 7 =0 LA & Balble ~ 7 ATHE, B
ANR=E Y AE /7 v—FILHHL MPP107 &
MPP204 ZFHH L7, MPP107 % A7z EHE5iA
ELISA {3 A/ N=t"U A& 0.12-1.8 ng/mL, MPP204 %
FAWZHEESES ELISA 1T A/X=EY AL 0.12-24
ngmL, A/X=EU AT a/N)—L{kL 0257
ng/mL OWEFFH TG LTz, ZHbid, Wihd
AR OEEC T OFEFVEE 1~15 mg/kg Z R
T2 DIy 72T > 72, USINEINSESR<> HPLC
& OFEFIMEABROFERIL, EHGHG ELISA 73873
HWZERRE T A=Y A EFD T a /R ) — )UK
ORICEATE S Z 2R LT,

Immunoassay for highly water-soluble nitenpyram:
evaluating the analytical performance of an easy-to-use
screening method for agricultural samples

E. WATANABE?, Y. HIRAKAWA"¢,
T. YAMASAKI" ¢4, S. IWASA® and S. MIYAKE" £

Analytical Letters, 53(2), 174-187 (2020)

XA =aF /A RREBRANO=FT BT KTH
KYEDE, BEWTO=T ¥ T LESTT 51
b, BEEGEERIERE (ELISA) 12X 5. A4
B Ll g CRERSINEA R LT, =7
VT AR L CRBRIRE /7 v —F PR &R
F L7z, ELSA OB BUSKE, AHEEEA -7 ns
STFAED In fElX 48 ngmL THY | 5% AKX ) —
NEER LT8O Infl 2 12 ng/mL £V 2.5 {55
BEThoTz, 4FHEOHE (B¥—vr, TA, F
27U, b=b) oKLY =T8T %M
L. EBITATHERT S Z & THithigp~ b U 7 2
R A ST, RS, BEEZOK, BT
EI3T@TE F= MU T L H—3 55,
IZE S A ELISA CHIE L L7z
fEs, —AXAN7Z2OIC X 2T L Al
TH, FHICHWEEE b =7 BT Lafhit
T&E 7, BMENGERORERIT 88~108%. RSD 1%
39%& BUF Chodz, BIEZEA L2832 o8
L7265, HPLC (Z X 20Tl & v R R L
77

a HUbE BRI STET

b SESHEUERT

c BT (BFTE)

d FER R

e KFrfeZe 2 eI R it 1 58 (BpTE)
TR SR A BT S v & —

g BB R

h B PR

iiBody HE\tt (BPTIR)
BHAIAR=EY A EZOTERFO W DT D DE
B A ELISA OB%

a [EAFH E SEREAE st e v & —

b FUAR e AR R

¢ FUARZ K%

d KPR 2 FPEFeIT RS 13 (BUTE)

e EHEHANEI AR

f IS ERT

g BRAIKT GRATE)

BUKMER =T L BT LD L) T v A BB %
G LIzl Ay ) —=r 735 L L CORMt
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Simultaneous detection of six different types of
pesticides by an immunosensor based on surface

plasmon resonance

S. MIYAKE®" ¢, Y. HIRAKAWA®¢,
T. YAMASAKI*¢¢, E. WATANABE!, A. HARADA?®,
S. IWASA® and H. NARITA¢

Analytical Sciences, 36(3), 335-340 (2020)

RET T AT IGERH LA L) 2o b %
RESE L, BRI (7Y ¥ A hrby, RAY
UK, Zurz=Fen, A~FUn A YFHF
T BLO=F T L) OREERICHEY LT,
BB OREE RIS 5 ) 2 a—F L
Pk 6 fita % & o F » FICEML LRIEE &I
Wi, KEEOWERMMEIZ, 7Y ¥ AR Y
:3.5~19ng/mL, RAJ Y R:4.5~50ng/mL, 7 ©/L
7 = EV:2.525ng/mL, A ~ ¥V /1:5.5~50 ng/mL,
A Y XY F 423550 ngmL, =T BT
2:85~110 ng/mL TH YV | FHuRIIHRNST 2 23RS
DOIRE LTz, b= b &AW IRIMNEGER O
B ECRL, 7Y FRUA FE EL104~116%, A
Y R:94~101%, 27 2L 7 =F EL:90~112%, A <
P U IL:96~106%, 1 Y F¥HF42:107~119%, =7
VBT L:104~109%72 o 12, R AW L7 B
7203, HHERHCEER AR U= &8 LT
ftidk. HPLC (T X 2004l & s R E AR L7z,
AA LT, BRI &
PR LT,

Development of an LC-MS/MS-based analytical
method for quantification of soybean allergen
Gly m 4 in soybean grains and processed foods

M. YOSHIMITSU?, K. KIYOTA®,
K. KAJIMURA® and T. YAMANO®

Food and Agricultural Immunology, 30(1), 25-33 (2019)

KET VIVZY Gly m 4 [ 3ER-BHT L L —
SEEREDIRR L 70 AT LVS L Thb, LavL, F
FAREZR I HTIED 2 <L B TOFEREN A TH
%, £ Z T, FAxIXLC-MSMS %\ 7= Glym4 5y
MriEaEBZ Lz, Var e b Glym4 2T
SINTIEOPERE A 3T L 7255, KGRI CORINE]
IR 128% T, PHMTRSEEIT 12.8%. FEWKEIX
13.2%, EEFHMEIZ 0.1 nglg ThHo71m, AExH
WTEMTD Glym4 20t Lo & 2 A, KRE#kL
T 309-421 ng/g. KEITALT 2.7-67 pg/g Th-o7z,
AEFESTO Gly m 4 5015 E LT 7eEE
ALTEBY, BhMCEEND Glym4 BELZHL)
IZT5Z LT, Glym4 7 LLX—HBED, &L
5O Gly m 4 BREZHIET 2 72O O HMAREET
xHEBELNT,

a FUARm EERARI IR

b SESSEUFRT

c BRARY: (BTE)

d bR

e KPIEREZZ IR i by 1 3 (BiTE)
AR R AT st v & —

=l N

K77 A IBEFA LA L B X 58K
6 FFHD AR E &

a KO Ze S AT Ui A L B b 1 3R

b KPRz 2 A e A bR RS AR

PN e & S T A [

LC-MS/MS % AW e KEZBHRIB L OKEIN LRICE Eh
HRET VIV Glym4 SSHHEDBI%
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RNUIVOME 3 FIZRIT D
INET LIV U TRREYED L

AT, HHEANL, JHEHAVE
H RSB RAEE, 70(11), 756-761 (2019)

THEZR EIZBIT 28T VL OFREMEIC S
WTIHEKIR L L TR SR3 2, AHFETIE, %
BHAAEOFEEZE & LT AR v, BL OV
T VT AER Lic, RUMZIE, MENEZ
DBHTA, ATV LA, R Tabe Lol fEEs
IR L, MBI O/NET LIV L ORI & HelsH
E LTz, INEMEKRTHELLIZ Ny X =ik R oL
AT &8, KVE. AR DUEHIESE, 3 FEME
ATV, TOEREM K E -7, Fl—0RE I
RaA L/ 7a~ MEE ELISA IRICHEL, 7Rt
Rl L7z, /NET LIV R, AR DRI
% BRI 50%DIGERTHERE L, AU AMERIZEW
THRBMEICERII 2 o7z, 2O Eid, FHEE
BT D/INET LV v ORAEEE EOBEER R
ThdrEEZBND,

BURRHRIEX 7 LAY RTHD
e RaeFIVAEES LT
HRAEL T 5

ri e, FRSRIEA S, R Y,
NS F-<, BektEt& s, AT« drmE—«

TSR & PEZE, 146, 30-31 (2019)

BAOHBESFRRS CUT, ) 2 EcE S
L7, MINBEOBRINENLE TCh D, £D
FRENEOHERI, RERMICEEN DML ST
I ZZ T 5, ZOROEIZEIY ., WO 0K
HENMEWN T B TWDEN, FEL =D KL ST,
BLIR CIIARIE LOBRENEDN 2B S 5 D,

FHOIX, BN > TREFO DNA AL D
Yt FnF Y (DHAThd) ZHEFEIE L 458
7o 7o BB S ORREME & B%E L 7=, DNA 1X, &bl
BN EENDMATHY , TR I 2
& Lo THA LU % DHAThd (%, kA 72 & dnici ¢ &
LRI L 70D R S LD,

B - A EEOEMIERSB IO N YT %
OHEYERSIZIBN T, AREOREHAIZLEZ DNA
A TE 2 5 1EE2 2 EsT Lz, IRVCHl
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i,

AT, BPE RS L OMEMME A L DO BF 2
EHTE D7 A EMOBEEICR D Z &
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a ZEAHIRT

b KPR R U A LA R b 1 3R

o RBRIEREZ 4 SRR e A b R i
Comparison of residual wheat allergen in three types of bowl

material

a KPRbEREZ AT e A L /i s 2 B
b KPR SR A L /i s 1 3R
o KB Z 4 SRR e (B ERERAIT 7 E A R

d KBl s R pT i A L A R A AR

e KRB HUBOHEHERT FoiE

Detection of food irradiation history by measuring of 5,6-
dihydro-2’-deoxythymidine
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IRERBEF25E, 43A(2), 40-44 (2020)
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o IV IR DT A BEA A DA

JRIRTIRRT-2, S BRELe RIBET-2, MAAEAR
BAI¥R 50, NEETTRE®, (LEFTIGe

AL THERS, 60(4), 73-81 (2019)
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T, ~y RAN—=Z.GCMS Z AT, Zh bR
fe L TR AREEDH D vy Fo L
V. TR, AFALTFAL N, BT L,
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\CNEEHEMYE 2 & de N, N- AFILARLLT 2RI
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HEf = T Lo X 7 B STz,

KPR 22 R FE T i A LA R a7 2 BR
History and roles of the local institutes of public health and

environmental studies

a ROBEREZ: SR ST R EA o0
b [ESLEHR R AR ERT
Headspace GC/MS analysis of residual solvents in laminated

films used for food packaging

- 153 -



B ARE - Ba O D < D EHT OB

JRMRHRT-

Bl L T3, 93, 172-179 (2019)

Fx DEFIZBWNT, Iy . vy 7740
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D, ZHIT, 2020 FAZAR DT 4 7V A MEFEAEA
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5. TORHENANZ OV TN T 5,

Microplastics contamination in tidelands of the Osaka
Bay area in western Japan

S. NAKAO? A. OZAKI® K. YAMAZAKIC,
K. MASUMOTOQ?, T. NAKATANI® and T.SAKIYAMA?

Water and Environment Journal (2019)
https://doi.org/10.1111/wej.12541
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7 DIGY L~V a5 7212, KIGEDOTEIC
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%I Uiz, KEBED 4 SOTRORBICE ENDH~
AT ITAF v IOV EFERELL, S 6ITE
JITFHEER O A0 3HE DA, K H (Corbicula
Jjaponica) . 71 = (Chiromantes dehaani) ¥ X O
(ythyafuligula) "o~ A 7077 AF 7 2R
Lic, ~A4 707 T7AF v 7 O A XL 300 nm H>
5Smm &Exgil Lz, TORE, lBFo~A 71
T AT v 7 ORI, NDBENEWIEIERED
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~A I T TATF I OIFRE LSV REN T LR
R X T,

KPR 22 BRI T E A i A L P R a7 2 BR
Latest trends in the regulation of food equipment, containers

and packagin

a KERAZERERI A TE v & —

b KBfRe RN EAT A L R A 2 BR

¢ KBrbehfeze AR FEAT T A L A ik
KEGEBERO TN T D~ A 7 0 T AF > 715G
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Concentrations of total mercury and methylmercury in
red snow crabs (Chionoecetes japonicus) caught off the
coast of Japan

S. KAKIMOTO?, M. YOSHIMITSUY, K. AKUTSUY,
K. KIYOTA®, T. FUIIWARAY, T. WATANABEY,
K. KAJIMURA® and T. YAMANO®

Marine Pollution Bulletin, 145, 1-4 (2019)
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EZz oz,
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[ZZNFi
EEIHTEE, 67, 65-70 (2019)
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A AR A EA & L7 T A E VO
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Lo IERHC BT 2 N T U a VA
R BN e < | ITE S O BHFE DN C
TR Do ZDT2D, FEEMEA~OBEAMEZ W 5%
a2 Cldze < | BEEOBKRREANR EIT
X DR ERIC L RIS TE D 2 LM
FEE, 5%, TOXEHTE Lo T bk
Bz Hb,

Kpetee e e AT E TR A L0 R A 2 2 B
Determination of pesticide residue in agricultural products using

mass spectrometer
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Mechanisms of aggregation and fibril formation of
the amyloidogenic N-terminal fragment of
apolipoprotein A-I

C. MIZUGUCHI**, M. NAKAGAWA? N. NAMBA?,
M. SAKAI*, N. KURIMITSU? A. SUZUKI,
K. FUJITAY S. HORIUCHI, T. BABA®, T. OHGITA?,
K. NISHITSUJI and H. SAITO?

The Journal of Biological Chemistry,
294(36), 13515-13524 (2019)
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Two-step FRET as a tool for probing the amyloid state of
proteins

G. GORBENKO?, V. TRUSOVA?,
T. DELIGEORGIEV®, N. GADJEV?,
C. MIZUGUCHI*? and H. SAITO*

Journal of Molecular Liquids, 294(15), 111675 (2019)
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o PEFEHAHE AR AISE AT EE
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fiARA

a V. N. Karazin Kharkiv National University

b Sofia University

¢ RUARERRIR IR Y Loy B

d RERGERE 2RI A L A R i by 2 R
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Phosphatidylethanolamine accelerates aggregation of the
amyloidogenic N-terminal fragment of apoA-I

N. KURIMITSU?, C. MIZUGUCHI*", K. FUJITA?,
S. TAGUCHI®, T. OHGITA?, K. NISHITSUIJI¢,
T. SHIMANOUCHIF and H. SAITO?

FEBS Letters, 594(9), 1443-1452 (2020)
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Reduction of orange allergen Cit s 2 levels in fresh
orange juice with pineapple bromelain enzymatic
treatment

K. KIYOTA? M. YOSHIMITSUP, K. KAJIMURA?,
and T. YAMANO®

Food Hygiene and Safety Science (Shokuhin
Eiseigaku Zasshi), 61(1), 17-21 (2020)
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o FLFRFRF BB A EI R
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Rapid quantification of Escherichia coli in potable water
by fluorescence in situ hybridization performed in liquid
(lig-FISH) and a microfluidic system

N. YAMAGUCHI? and S. GOTOb
Water, Air, & Soil Pollution, 230, 285 (2019)
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Studies on LIGUSTRI FRUCTU
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¥Rite FISH (lig-FISH) {EDBRFEE LU~ 1 7 aifilgs
AT BT L BEFAKH O KNG OFGHE &

- 158 -



&

Investigations on contamination of environmental water
samples by Legionella using real-time quantitative PCR
combined with amoebic co-culturing

A. EDAGAWA? A. KIMURA? and H. MIYAMOTQ®
Biocontrol Science, 24(4), 213-220 (2019)
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Association between indoor nitrous acid,
outdoor nitrogen dioxide, and asthma attacks:
results of a pilot study

M. OHYAMA?, T. NAKAJIMA®?, C. MINEJIMA®,
K. AZUMA®, K. OKAY, Y. ITANO¢, S. KUDOf
and N. TAKENAKA'

International Journal of Environmental Health Research,
29(6), 632-642 (2019)
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Occurrence and treatment efficiency of pesticide metabolites in

water treatment plants in Osaka
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Ensuring microbiological safety of living environment by on-

site monitoring
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