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KIRFFICBIF 5= Tur A4 A8 LN FS L a7 A )L A RYE D
TATIRDL & 73 - B HfEdT (2016 4RJ2)

HHES 2 SfEFE JOREMBTP

2016 FFFEICHRA S - B MERER IS . T2 IR £ 7213~ F—F BE L0 RS Bk
SR & duiz T A L AL ZF Z 0 Human parechovirus 3 (HPeV3) ; 28%. Enterovirus A71(EV-A71);22%
& Coxsackievirus A6 (CV-A6) ; 22% (EV-A71 & CV-A6 1Z[RIZ) ., CV-A4 ; 50%03 b % h - 7=, Viral
Protein (VP) 1 fEIKANEIE CT& 72 HPeV3 3 L OV EV-AT71 (264~ 2 SAHMHIRMT OFE 5. HPeV3 1% 2014
FEOPWATR E TR/ D 7 T AKX —%BR L, EV-ATL (X B & C O _oo@a Al In, %
PR O FFZRFR T A )V ZABEF I LOREBHENT 02 515 AL D U A /L ARO BISFIHHR O
MRERRD Z L0, A% bl ST BMEZFHETD2HLENDH 5.

F—U— N EEMERER, TR, Lo F—T

BRI NROBERN NS 22078
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ENDTANATIREBT L ITHERH DY,
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I kXL ay A/ LRAgE LT Tury AL
ABMNOIENL LTz HPeV /XL a2 U A /LA A FE
ZE L, BUE 19 B ARERIN TS Y,
ZDOHT 3R L DRYYEIL, A TILEV Y
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AEARIER S FIEIR TH D I & b BV IRYYE & JH
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DIK L., CPE NHIL Lo o 256wk & H
E LT,
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13% 3%

Echo3
5%

| HEFEMEREIR A BE DR SN A LR
B8 (N=37)

Othervirus CV-A4
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FFRMT A FE N AT HE T dH o 7= HPeV3 D 5 BRIZDW
T 585nt D RAFMHRNT 2 Fhti LT, T ORER, £
TOMNFE L7 ZAZ =% L, 27 7 A%
—IEFFEICHB R TR SR kb & £
2, 2014 FEOFATRE X R D7 T AX —%T
Lz (X 7), FROWEZNOSBELTZ EV-
A7l D 5 BRIZOWTI 620nt O Rk %2 52
L7z, ZOREE, BETR CIZ4H, BSITI
KRB S T=, C D 4RRIT 2015 D KA Y T
BHENTREFL Y 72X =% L, B5D
1 BRIZ 2012 ZE DX R LKk, 2012 FED =z B
TRE. 2013 FEDIERERIC Y T A% —%TERk
L7z, 53 —X2® B5 D 1 KRIE 2013 D477
Oy BERE & FRIFEIMEDY 96% L iltix ThH o 7= (X 8),
AR =T BENLBE LT CV-A4 D 15



1 PRI BE HORRIRIC R T D U A L AR iR

yAl L2} sz
Bk n=67 il n=6 Nk tetoia ol Wi n=5 [— R UhrEh)
n=23 n=26
AT AN BGATRE  AAEE RECRE WIS BE PR MRHE BE TR WRSEE B R W

CV-Al10 0 0 0 0 0 0 0 0 0 0 2 1
CV-B1 0 1 0 0 1 0 0 0 0 0 3 1
CV-B5 3 1 0 0 1 1 0 0 0 0 2 1
Echo3 0 1 0 1 0 1 0 0 0 0 0 1
Echo6 2 2 0 0 2 2 0 0 0 0 2 2
Echo9 1 0 0 0 0 0 0 0 0 0 0 0
HPeV1 0 0 0 0 1 1 0 0 0 0 1 0
HPeV3 4 2 0 0 2 2 0 0 0 0 2 2
Rhinovirus 0 0 0 0 4 0 0 0 0 0 2 0

53 (%) 10(16) 7(11) 0 12) 11(48) 73) 0 0 0 0 14(54) 8(31)
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Bio A MieoRE  EE TR RSy B

CV-A4 1 1 0 0
CV-A5 1 1 0 0
CV-A6 5 2 0 0
CV-A10 1 0 0 0
CV-Al6 4 1 0 0
EV-A71 4 5 0 0
HPeV3 4 4 0 0
Rhinovirus 2 0 0 0
“it (%) 22(71) 14(45) 0 0

— ANDBEH LV BEOBEOREH Y
—TEEORAEL W EBEO T A L ZADKREH Y

7% 3 SN X —F EBEHRRIRICIS T D U A VAR SR

-0 85 H Shed A
(5 D3N - B3H)
n=2388
BT R
CV-A2 7 7
CV-A4 34 24
CV-A5 1 0
CV-A6 0 1
CV-A10 5 2
EV-A71 1 1
CV-B1 3 3
CV-B5 3 3
Echo6 1 1
HPeV3 0 1
Rhinovirus 10 0
aat (%) 65(74) 43(49)
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Annual Report of Osaka Institute of Public Health, 1, 2017

Epidemic and molecular epidemiological analysis of enterovirus and human parechovirus infection in
Osaka Prefecture (Fiscal 2016 Report)

K. NAKATA ?, T. YUMISASHI ¢ and Y. KUMEDA ®

During April 2016 to March 2017, the most frequent viral types detected from patient specimens for aseptic
meningitis, Hand, foot and mouth disease and herpangina were Human parechovirus (HPeV3) (28%),
Enterovirus A71 (EV-A71) (22%) and Coxsackievirus A6 (22%), and Coxsackievirus A4 (50%), respectively.
The phylogenetic trees constructed on the partial VP1 region indicated that the HPeV3 strains of 2016 epidemic
formed different cluster from that of 2014 epidemic in Osaka. In addition, the 2016 epidemic strains of EV-A71
were classified into two genotypes, B and C. 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

a Osaka Institute of Public Health
b Former Osaka Prefectural Institute of Public Health Department of Infectious Disease
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KEIFIZEB T D EFFEEFNOBRE SN, 2 U A4 NV AOFATIRI &
T T IESFRIREAT (2016 4FEE)

R o ZEiTE e o AT o AR o SR e

2016 FEEEICR TR ERID /) 0 v A VAR 97 EHITHEM L., 52 FHINDL ) B v A VAR E
iz, /7 auANAGEREFNCOWT, BIR AR & Fh Loy T IE PN 24778 o 7o, BRI
1L GIL2 23 25 6] (48.1%) b %<, RWTGILLT 28 11 FH4] (21.2%) . GIL4_Sydney2012 HiFEAS
7 FHH (13.5%) E#iv 7z, GIL2 (25T RdRp fEIKZ#AA DB A%, GILP16-GIL2 &
GILP2-GIL.2 @ 2 D DEAG RISy indvTz, RECHBHEHT OF5 %, GILP16-GIL2 I% RdRp 35 L T VP1 Dl
FIRIZB W TR BRI SR L1382 2 7 A X — %R L T, 6127 2 BRSO
THE L& Z A, RdRp fEIK (262 7 2 /&) T4 A, VPIGEK (542 7 2 ) T20D7 2
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720

F—U—F: /JauAf LA, B, BaE,

Ja AR (NoV) 1FRATEZ FulZiE: - b SH gD & ki 5 PrlrGE ke 28 24 il =
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a KRR 2 IR TE AT A A L 23R
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NoV GII @ 9 6 —HF DAL, & 5IZ ORF1 O
RdRp fEIKIZ 2\ T YURI22F/G2-SKR, ORF2

(VP1) SEIRIZ DT G2-SKF/TX30SXN D77
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GIL.P2 GIL.2 23 2 %45, GILP17_GIL17 %% 10 4,
GIL.Pe_GIL.4 Sydney2012 Hfifkn3 7 FfTH -7z,

ZIvE CEWNTIE GIL2 @ RdRp 13 GILP2,
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BJ 412777, RdRp BHIZfE->T ORF2 (VP1)
EI I S N7z, GILP16 GIL2 (n=11) 1%, 1
RS 2012~2014 T Sz 7 7 2% — (0)
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Annual Report of Osaka Institute of Public Health, 1, 2017

Epidemic and Molecular Epidemiological Analysis of Norovirus Outbreaks in Case of Food Poisoning in
Osaka Prefecture (Fiscal 2016 Report)

Rika TAKADA ?, Naomi SAKON?, Keiko NAKATA 2, Kazushi MOTOMURA @ and Takahiro YUMISASHI 2.

Norovirus is a leading cause of acute gastroenteritis in the world. In 52 out of 97 suspected cases, norovirus
were detected in our institute during 2016 epidemic season. We conducted comprehensive genome analysis to
perform a molecular epidemiological study. As the results, GII.2 was found to be the most prevalent genotype
(25/52: 48.1%), followed by GII.17 (11/52: 21.2%) and GII.4_Sydney2012 (7/52: 13.5%). GIL.2 strains were
further analyzed for sequence of RdRp region (14 strains) and whole capsid region (11 strain). Regarding to
above analysis, 12 strains of GII.2 were determined to be GII.P16_GII.2 and 2 strains were GII.P2_GII.2.
According to phylogenetic analysis, 11 strains belonged to a single cluster (P16-A) that is distantly related to
GII.P16_GIL.2 identified in the past study. Comparison of amino acid sequences of our samples with the past
epidemic strains showed that 4 amino acids substituted in the RdRp region (262 amino acids) and 2 amino acids
in the VP1 region (542 amino acids), respectively. In the winter season in 2016, GIL.P16_GII.2 strain was
prevalent among food-poisoning cases, especially for the children less than 11 years old in Osaka area, while
GII.Pe_GII.4_Sydney 2012 subtype, which was a pandemic strain during 2012-2013 season, has not been
identified. The study revealed that the minor changes of ability in replication and antigen might have caused
outbreaks in Osaka area in 2016.

Key words : Norovirus, food poisoning, genotype
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Annual Report of Osaka Institute of Public Health, 1, 2017

Influenza activity during the 2016/2017 season in Osaka prefecture.

Saeko Morikawa, Satoshi Hiroi, Takahiro Yumisashi.

During the 2016/17 influenza season in Osaka prefecture, influenza activity increased in the 47" week in 2016,
peaked in the 4" week in 2017 (number of cases per sentinel 39.80), and gradually decreased toward the 19"
week. We tested a total of 291 specimens during September 5, 2016 to July 2, 2017, and 254 were found positive
for influenza virus. The specimen types were as follows: 86.2%, AH3; 4.3%, AHlpdm 09; 4.3%, B/Victoria
lineage; and 5.1%, B/Yamagata lineage. The HA genes of some influenza A positive specimens and isolates were
analyzed, and it was elucidated that they belong to the several different groups with some characteristic amino
acid substitutions. The diversity of the amino acid sequences in each group showed the same trend compared to
those of virus strains collected from all over Japan. We also tested 37 influenza negative specimens for other
respiratory viruses. As a result, five of the 16 positive samples contained two viruses, and the most frequently
detected virus was human metapneumovirus.

Key words : influenzavirus, infectious agents surveillance, HA protein, phylogenetic tree analysis , respiratory

viruses

Division of Virology, Department of Microbiology, Osaka Institute of Public Health
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Annual Report of Osaka Institute of Public Health, 1, 2017

Mosquito-Borne Virus Surveillance in Osaka Prefecture. (Fiscal 2016 Report)

Ikuko AOYAMA?, Seiji YAMAMOTO?, Keiji YAMAGUCHI?,
Atsuko ISHIKAWA ?, 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
together with domestic Japanese encephalitis virus. Examination of Chikungunya virus and Zika virus have also
been added as mosquito-based surveillance since 2008 and 2015, respectively.

In 2016, we conducted RT-PCR examinations for arboviruses on a total of 5,027 female mosquitoes (9 species)
collected at 24 points in Osaka Prefecture from June to September. Additionally, two dead crows were examined
in our institute, because crows are the birds highly susceptible to WNV. In conclusion, all mosquitoes’
examinations gave negative results for any arboviruses, and WNV was not detected in the brains of dead crows.

Key words : mosquito-borne infection, West Nile Virus, vector mosquitoes, surveillance, RT-PCR

a Osaka Institute of Public Health
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TUAT 7 —TA4 RE  280C, ¥ VT —
AR+ 1.0 mL/min (He) Z3#1r&— F:SIM.
AR lul, FE=X—A 42 im/z277, 292,
204% (kERA A ) A FPRIRE ¢ 230C,
A A AGIEEL REHEAIE A7 v FL X

5. oM IiiE

SYMFITNEE D D J71E PICHEIL L TULFD X 5
(24T o 72, #EH10.0 g & 250 mL .0 12 IERE
WZHEL, 78 hr 100 mL, kLTl 100 mL
ZIERMN Z AR & 5 L. 1,880xg T 5 syl L,
FiEERRELE, REHT 1 mol/L BAL D U v A
WK 40 mL 2 M2 1A L= b Kk (11) fia
4 mol/L FREEVANZ 40 mL B L OV /L= 80
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mL /% 30 5[ & 9 L, 1,880xg T 20 57 fH
EOSEEL, ML UEESER L, EEEIC b
by 50 mL Z0Z, 10 iR E S Hfi L.
1,880xg T 20 il L vBEL . BiEZED M
TUfEEbbETHMKE L, HRIC
1%L~ AT A KR 50 mL 200 Z, 5 43 TR
Lo L, KEESE L, KEIZ 6.3 mol/L Hifk
30mL BEIO M= 30mL 0% 5 R &
S L., b= EEE L%, KEIZ
JL 30 mL & AN CIRERIC 2 Bl & 9 i L,
"oz hrxzvfgs it T 100 mL IZER
LBk & L7z, sUBREHE 4 mL 12, 0.2 mol/L
U U EEREER (pH 7.0) SmL B LV 1%7 7
7=V ARUBET RY U AR T mL 21X,
FIRT10 IR E 5 L, A T KB EZFHERL
L7z, £0%, mOSBEL, MLz g a7
LIEARmRR T MY v aZmEaElz ik Lz, B
KMV AR 1.0 mL 2% L, 1.5 mg/mL ®
PEG200 ¥&i% 0.5 mL Z /i 2 CRITEEIK & Lz,

6. VERERTAM

PRBIOZA ZHME L, ATFAKEOHE
EHREME TH 5 0.3 mg/kg (SHY 3 5 D
WINEEH 2 RS U odr L7, PERERFR TIE. &
B 140 20T A2, 5 HRIERT 51k
YINVEBRGIE A B L, B o4 eIz
T ORBIEO YR A KT 4 > Y ITHhE-
THNTEOEE | JHMTRE S X OENIEE 4
L, B & i UC Yk 2 fea® L 7= (s
wkhin=10, 77 > 7 #ktn=5),

Fo BEEHO T A K742 Y (U
LU CHNEAR a & & TRRIE b O H R EFR B D
FE((a+b)/2) T 5 0.15 mg/kg DIEE T HUSHIFA
BHE R UOMT oM L. B L OMTBE 2k
7= (IR X n=5 BL X A n=6, 7T
TREH S RN n=5 BLOH A n=6), 7 VIZON
Tl 2B EL L TOED LRI AT A R
T A 2 OITHERL L C 0.3 mg/kg (AR 9 DR
DOENIFELZ TR L O T8 217 - 72 (IR
Blin=5, 77 7R REn=2),

RERD FIRTH 5 1 ng/mL GUENOIREE &

L T 0.01 mg/kg FHY4) Z & & FRMEO HEEIZER
EL, ZOWRETOD SN %, Agilent £10 & & 1if
¥r> 7 b = 7 H58E ChemStation 2 VY, BE—
7 OEHI 1 3% 7 A ZAfHE L, BH L,
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1. PEREREAMRIC AV 7 i o B

Rk 20~26 FIY AT TRAEZIT o724 326
Bk 32 fafE VN T 19 3Bk, Z A 13 10 306
T30 ETH Y TR L AR OFEN
RO AL 5D TV, 72, MKBORKIE
%, #3048 mgkg, # A1 :034mgkg, 7V :
037 mgkg THYH ., HEMNHBEETH D 0.4
mg/kg Fits DI TH - 72, AKEORHRITY
T 100% (19 780EH 19 30E . Z A 28 100% (10
FEHF 10 30k L 77U 28 97% (30 7k 29 U
THY ., FATBWTIE ENHRHNE 2 BiE9
LIED THDHZ EDHEE LEEHLIRO LN
2o LIEN-oT, ZNH0MAEIISHL—TD
RAE A E v, B ERHLHIME 2 8iE 9 5 wf
RN DL EEZXDND, £ C, HEEFHEIC
IR ZABIOT Y E2H B E LGRIRL 2,

2. MREAR

AR, 1~100ng/mL %P CTHEBIFR %L 0.999
UEThy, HERIEIIRFTHoT2, REMRD
TRTHSD 1 ngmLGUELORE L LT 0.01
mg/kg FHX4) DIEE T S/N=31.5 TH VY, BRED
HENZ B W I+ RIRE TOE R TR MR
SNTWDZ EnfERINT,

3. MERERTAM

Z U PEMERR O 72 OVERERTIIC I, IES S
Bham s e nE Bz s Z ENREE LV,
L, 2L OfRMEITMED KB EANICE
MLTHY., AR 2 AT 2 2 &3
THEL W, RBRIEOZ LRl A KA 2 Y
Wik, BEEEO 12 U T ThD Z LR L
et E T 7o 7B E LTHREWE T2 LRt
N5, %< OETORIKEED 9 ELLEA A
FNAKETHD ZEBRMESNTNDE D &n
5. FUKERIIEMEIZZ DA TH A F A KEITH
KB LARE L., HIKEROMED 0.15 mg/kg LAT
CHER SN 2T T 7R E LTHER L
Too NTITHESI D ARK72 b AR HFENCIT
REENAFRETH D720, REOHREHW
TEIET T I B0 Lz, TORER, AT
KO EL D E— T NBESNRNI L %

MR LT,

ARBIE D LTI T A KT A B80T,
EEMENHRE SN TV DEIWE T, EEMICH
MF DIRE OB 2 5y AV FEERFHEN eV
Britof Rz rEni- BAEME ik 5 Z LT
I UM EERT D ENKRDLN TN D,
2T, WIREL. WERHEIE 0.3 mgkg
E LT, 0. BREF~ORIMEEZ 0.3 mgkg
O%A. BEOBIEMEIE 80~110%., DT
O BREEIE 10%A0, EWNREE O BAEEIT 15%
il VEBRESIN TN D, BFHNT T EOfE
B LT, Rl e LR EE T
96.4%. PHTREEEIL 2.1%., EWNFEEIX 2.1%,. ¥
A DA DEJET 95.3%, JHTHEIL 2.4%, =
PAEEE X 2.5% & HEE S (2 1), BEAZAE &3
Lz b, REOZYERHERS N,
T BEEHOETA RT A2 VYL,
0.15 mg/kg DL TR U 72 dshnart 2 1757
WLiZEZA, MBS NOEEOEE T
97.3%. DHMTIEEEIX 2.3%., ¥ A O%EOHEEIX
90.1%. PHTHSEE 1T 3.6% L HERE SHu., BIEHIHL
filfED 12 ORETH ot as A3 55k
ThdZERmmaniz (£2),

RBRIE D Z YT A R4 v OBk 19
Wik, UM SN TEOTED D WO ITHREESE
BREAT > CEAN LT aiEE . FHixRE 725
ol L OB CE AT 25T, ERE
BIXOHEZML, 04BN
B TRE ZFE 5 Z L A s v Tn
%, ZVIZHOWTIE, RUFEHATHL YL
FERICHE i & A BN A< Y, PRI
EH 2z Ya VERNRRETHDL EE
Z bz, D, WEREOZ Y PR A A
KT A ORI IVICTHERLL T, 7 U T3 L3
Lo dh &HIlr L, B0 AU BRI ST,
EERIHLHIMED 0.3 mg/kg IS T2 X 91T
U7 EL OO T TR RN O EEE . T
WEZHETE Lz, 77 v 7o iTEIET
n=2 THOSEMERDN, BEET 96.8%,
ITHEIT 18% L HEE S, BEMAEZ L
(#2),

PLENG RiEE, Y ComEIZBNT,
BRHAMANEE G LT D A TFKEGHTIEE L
THHAAR ThHD EEZ LN,
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4. S OFE

LD FFEIZ DOV T S ARIEN W FTEED E D
PEREZ G L, MEICB W AT 2 HORY
PZHERTHTETH D,

SCHk

1) BEFN 48 FIEABBEAA R EmE. ANE
DREOE ERIRBMEIZ SV T, BEFD 48 47
7 H 23 HERILHE 99 &

2) WEF—E. WEANFEEICEENDKEL
T OV RGN, LG4 2007; 51(2):
57-65.

3) Watanabe T., Kikuchi H., Matsuda R., Hayashi
T., Akaki, K., Teshima R. Performance
evaluation of an improved GC-MS method to
quantify methylmercury in fish. Food Hyg. Saf.
Sci. 2015; 56: 69-76.

4) JEATGTEVE E IR R RS AR B .
BT ORI 5B IE D 2 R
A RTA TN T, k2049 A 26 H
22385 0926003 5

5) EAAREEREEREMRMERRES. £
BARAERMRE IR T 2 MEEDOEFDOE
HOERMIZHOWT. R 9FE4 A 1 H Hi
£ 117 5 GIE) KBEEHEO—KITA K
A4

6) JEAETT B I A R R AL A A R s
B TR T 5 R IR S RIBRIE O
ZMMEF AT A KT A4 O—HHLEIZDOWN
T. PR 22 4F 12 A 24 AfFRZLHR 1224 5
1

7) MiAsES, ECEA, BA TR, SEETE, (L
H 5 gy, 16 AR, WA Z, &Btk, 172
FEHE, RAGHRZE. [EHFE - AP OB
TREREREFR A (TR 20 FE~ Rk 26 4F). AWk
JF LT WF P #2147 20155 53:
31-35.

8) Bloom NS. On the chemical form of mercury in
edible fish and marine invertebrate tissue. Can J
Fish Aquat Sci 1992; 49: 1010-1017.

9) [P RHRE. LETHAR KSR, El
KRR 2 4E; 2001, 156-157, 170-171.

F1. Y RBIOX AIBT D A FIVIKEEHTIED 2 4 iR

TINRCERESE 77 o 7 OB fE

o ek o BOE 6 DHTHE () SRPHE (%)
A 0.324 0.035 96.4 2.1 2.1
vt 0.433 0.147 95.3 2.4 2.5
[mEel] o8 n=10, Z A ;=10 (n=2C5HRY)
[75 o273k 8 in=5, #A :n=5
IR © 0.3 mg/kg
B2, 5. A A BEOT Y B TR
faE %mﬂggﬁﬁ 77“&$3$ﬁ@ Y 2 (merke) B (%) DEFTRREE (%)
“H’/@:él 0.181 0.035 0.003 97.3 2.3
XA 1 0.280 0.145 0.005 90.1 3.6
7 2 0.437 0.146 0.005 96.8 1.8

[Fhnatel] 38 in=5, #A :n=6, 7'V :n=5
(752788 % :n=5, #A =6, 7V : =2
SUUINEEEE : 0.15 mg/kg
UM : 0.3 mgkg
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Annual Report of Osaka Institute of Public Health, 1,2017

Evaluation of a method for the determination of methylmercury in three kinds of fish samples by
GC/MS following phenylation

Sachiko KAKIMOTO?, Masato YOSHIMITSU?, Kazuhiko AKUTSU?, Kyohei KIYOTA?,
Takuya FUITWARA?, Atsushi MASAYAMA?, Satoshi TAKATORI?, Takahiro WATANABE®, Keiji
KAJIMURA? and Tetsuo YAMANO?

Methylmercury causes adverse effects on the central nervous system of the developing fetus even at the
extremely small level. The Ministry of Health, Labour and Welfare of Japan set the provisional regulation value
for mercury in fish and shellfish. The value is 0.4 mg/kg for total mercury and 0.3 mg/kg for methylmercury(as
mercury), respectively. When total mercury is detected at more than 0.4 mg/kg, subsequent analysis of
methylmercury is needed. However, it is known that the official method for methylmercury analysis has defects
such as insufficient recovery rate in some fish species. Recently, Watanabe et al. reported the improved method
using GC/MS with phenylation. In this study, we validated this improved method using representative fish
samples such as mackerel, sea-bream and Japanese amberjack. As a result, the applicability of the improved
method for edible fish and shellfish samples, which are tested in our laboratory, was confirmed.

Key words : methylmercury, GC/MS, edible fish and shellfish

a Osaka Institute of Public Health
b National Institute of Health Sciences
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2007~2016 H=-FE 252k L 7=t ARAGIE R OB ORI O Fr A ik B

fESFEAs e ARG T- 2
ARy &HXEEA

IS @ A SR P
BIAHERDE @ HAESET-* ARG

/ANBREIERR ® FfACHE @

2007 AEFEMN B 2016 IS, BAFHEET O OB OME 21T > 72, 140 BRIKICHOWTF TR
2 —v (TBZ), A ~HF V1 IMZ) BIOF LV N7 z=L7 = /—/L (OPP) ZHIELT-L A,
TBZ 1% 65 K, IMZ 1% 134 AN SR &du, OPP IR S e o7=, 28 BRI H>WVW TV 7 =
=/ (DP) ZHEL-E A, SN oT-, LEY 1 BRIEIZHOWT, IMZ A EAEOM
FRHEE R LT,

F—U— N POl MG, iy,

MPETCIE, B AMEES OB O (F7
2 —) (TBZ), A ~HF V)L IMZ), A/ 7
=) 7=x/—)L (OPP) BLIOY 7=/
(DP)) DOREEZIT>TU5, 2005 4EEEE Tli,
EHER s < N 7T 7 THRHEICEEE T
UV &AW IR L0 B 2 580 L C & 7223,
HHEE D B % 5% 1112 < U LC-MS/MS % F
S OMTEEBFE L D, 2006 LV EH A
BALA L7=, 1993~2006 “FEDFER% F & O 7-R(
WMOTH| X HEE . 2007~2016 4EFE D 10 £/ FE
fiti U 7= fa AFHAR S T OB 0y O O s it 2o
WTHET %,

AUk
1. #k
REFARNO/NGEG K0 INE ST 140 ffk %
AWz, ZNZEh2REXGa T Ok,
500~1000g % 7 — R’ mt& v ¥ & 0 s —
L7z,

2. A, HEE. WESRMI K ORLELE
AR EE . E S K ORTLEIE SR, 4
BT DR FERARUENEETTHE - 7o FEMIE, Bh
IR LT,

fif R L OB

1. BRIEONRE L OUFEE
BIEONRIZ, ZL—F7 10— 67 ik
(48%) ., AL v 64tk (46%), LEV 9
& (6%) Tholz, MIEDFEREIZ, /L—7
TN—FE 7T 7V A FEE 97%)., AL
A=A RNZUTRE 88%)., LEUITTFV I
FIEE (89%) M bEhoiz (F 1),

2. BEUYIME F o BLR

BN ORI ZEH L2554, BNy
ELTHHALEEORINEEMIT LN, 140
RO R ERE O RIL, TBZ 28 126, IMZ 3
136, OPP 78 4, DP 8 0 Th-o7=, FEHDOLZ W
TBZHBEXOIMZIZHER L, I & IR D
HEIZOWT 4 FEEOAT IV ITHE L (&
2), OPP D IFETRAH -7 4 ki, +T
TVL—TTIN—=DhT IV AITHEINT,
3 R OMMEEIC LS LT TBZ B8 X OV IMZ % f
A L7-#ik3% < . TBZ % BT L7-#ik
Feotz, B OHIARER ORKIZZ L—7
TN—2 4 RIKOHRTH T,

a RIRBERER & AR FE T A L7 B B L7 1 A

b R B e 2 A BRI FE T £ RS AR B
¢ REUFHEHASFORMERT AT A E R A S
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3. B U EOBLR

B OB O AR R 22 0v o 1= 4 BB F5
NORIOMRHIIHER S e o T2, 12, ForE
KOS 2o iz,

OPP 3 LU DP Ikt s> 7-, OPP ¥
SDP (3, AR 2IZHBWT, ZF s
24% B LN05% TH Y  AEIOFERIZBNTSH,
FHLEEORRL DR o E 2o
Tl EMD, BRI E LT OB
PLTWBEBZLNT,

B2 O Ol IR D & - T ik 2 5t 812,
B & 7= TBZ B8 L OV IMZ O BT 645
RELRZEHL, 20%&%2~L2 (K1, 2),
TBZ DD F RN S - 1= 126 A D 5 5 65 K
R 5 E R FIRME (0.0002 g/kg) LA EOFRAFAT
B Sz (BREE 52%), JL—TT71—UR
LE LV OEEEMEN—T, 4L P OEREE
DEVEB AR Sz, RRBEFEE LA
FEHE (0.010 g/kg) (Z5%F LT 40% AT DAE T, 50%
B HRIRIIHER ST,

IMZ DIEFHDFERRH - 72 136 kD H 5 134
RN E B FIRME (0.0002 g/kg) LA EOFRIFET
B a7 (=R 99%), IMZ (X TBZ {2k
TERE FRMELL BTl S nzEanEm <, Al
HOFREOBER 2R~ Uiz, F 72, XY (0.0050
g/kg) D 50% A Ik (/' L—T"7 )1 —r T
9, ALY T10, LEUTIL) bHERSHh, 2
NHIIBREEOK 15% TH o7, T2, LEU 1
A S IMZ 23 0.0066 g/kg R S Hu, i vt
Zim L=, BiREKICET 52 0% oA
BWT, BHALZ D HUED E O E A o o H
R, BHARBITOREED T A Tlto TRALT
W Z LAV LT,

WMBEE W Y07 =42 %21 1T, 2002~
2016 FED T L—T 7 —T il NEOHER &R
L7z (®3), 7' L—7 70— Ol A&IT 2002
FEREEOKIZ0 7 b b, 2016 4FFEICITK 8 I b
CETHIB L, T AU DARE, M7 ) it
FE S OEANRE L 2 ETEEDK 90% % 5
D7z, A BIORR D JFEEE O NFRI T A &S 2 &
HIZZ\WET 7 U AEFER 97%% 58, A
BANMLUZBRENRERTE CWeroslz, =
FUTRE ORI IR T2 52 6T,
MBE—E G d2OT =2 2L LT AU A
AREBLOET 7V A IFEO 2016 F0 A B
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MAELZ R LTE (K4, SE0OEDELEDOXF
Grb L7z 2007~2016 D 10 FE O IL,
FTART 9 IR ENBIETHY 9 HIET £

U H A RENS Ol ANEN DWW TH D,
BARIZIEEED BINE SR =H 0T, 9 AIZJEEEIC
ST v—77 01—y Ol ANH % 8~9 AtE & #
E L. 2 7 HREOmEAZESFHI DWW THEROHER
o L7e (M5), 2016 4721 T <, 8~9 HiX
T AU BEREDNS OBAEN DRV, T
AV NEREEEZATFTHZ ENE L, ATH?
WZBWT, 7 AU AEREEOEIE (81%) &
WOIE, 1 BEXO4 AZIZLD, 1EIF9 AU
BRENTEZRAETH-T-Z LICERT D EE X
b, Rkl LY, LBV 8~9 AITT
AU BERENS OAEN DI EN,
BEE DM I OMEGR X el A—A T
UTEAL YR, FUMRMEELE NS
EhEOEEEZLNT,

Ltk WO R Z B L7 B %2 520
THDITIE, RBETREOEIREAZZE 2 %
R, FEEOMARDOHFT—4 %21 LI
ATFARER R 2 e U, 5 T+ % =
EREFELWVWEEZI LN,

ERR2)

- 2007 FEEDND 2016 L OFHAERER L0 | EH
FEVEZ T2 S 70 o ToRRRIE, 140 BiRH 1 Rk
ThHoT,

- RERIMY) & U CORTEL IR IR0
ST,

- PRI S B OFNE, IMZ B XD
TBZ 734 < . B2 IMZ 235%4F L Cu 7=, OPP X°
DP |3 & e o7z,
RRIROJFERIL, ARSI L TRB LT, [
Dol Z Lt BRIEORIREH 4 ZE7
LBEMEND D,

N

BOTE

BRI TH 573 O%I% IMZ, TBZ, OPP
BIXODPLSMCL, ZAVPFF Y=L, TV %
VA RBEUBIOE Y A X = URHITIZEM
Shi-, £/, EHTE2EED S, HEELSL
W2, B URIOREEIZIS T, N, * U



4. bbb, VAZ, BERLREIIERENT,
JEERICE SRS . B A X =07 VA
XY= NMEHORRBHE R TND, 5%, BINS
TR ORI B L OREED = x5 & LAk
BT LS L T PETH D,

S BT, BEDOAINE, A B E ST Ml TR HY
SNDEBESE R, i LR D NI
PEERNC X A BHRILIC OV T b T — % & %
L7EWnEEZX TS,

A

AR DI AHIR )N T2 72 & £ LT KRB
HERETT O R FERER B OWEBRICRB S L X
j"o

Sk

1) Kakimoto Yo, Takatori Satoshi, Okihashi
Masahiro, Kajimura Keiji, Toriba Akira,
Hayakawa Kazuichi. Simple Method for
Determination of Fungicides in Citrus Fruits by
Liquid Chromatography-Tandem Mass
Spectrometry. Food analytical methods 2016;
9(12): 3345-3351

2) MARZE, @R, RS, fiAsETr,
BT EZ, LG+, BAERZ, FFH5LA,
(EARRESR, HAPZHE 1993~2006 4% (2 F i
L 72 G R 2 3 1T 2 B OV oD 7% i FE R
AL KT A7 28 2R i A FTE P I R A
2007, 45: 23-28

3) MBEHESWE
(http://www.customs.go.jp/toukei/info/)

TWEB A FONZIE 2017 7 A 19 HIZHER
L)
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14%
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Annual Report of Osaka Institute of Public Health, 1, 2017

Monitoring result of fungicides in imported citrus fruits examined in 2007-2016

Naoki FUKUI?, Yoko KITAGAWA?, Satoshi TAKATORI?, Sachiko KAKIMOTO?, Masakazu OSAKADA?,
Yo KAKIMOTO?, Satoko YAMAGUCHI®, Masato YOSHIMITSU?, Kazuhiko AKUTSU?, Emiko AZUMA?
and Keiji KAJIMURA®

From 2007 to 2016, residual fungicides in imported citrus fruits were surveyed. Thiabendazole (TBZ), imazalil
(IMZ) and orthophenylphenol (OPP) were examined in total of 140 samples. As a result, TBZ and IMZ were
detected from 65 and 134 samples, respectively, and OPP was not detected. Diphenyl (DP) was examined for
28 samples and not detected. For one sample of lemon, IMZ exceeded maximum residue limit under the

Japanese Food Sanitation Act.

Key words: fungicide, citrus, food additives, standards for use of food additives

a Osaka Institute of Public Health
b Osaka Fujiidera Public Health Center
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KPR GEREZE 2 FAR R JE TR 2454, Ann. Rep. Osaka. Inst. Pub. Health, 1, 47-56 (2017)

JRE PEW) DR e K DAL R R

(Tl 28 4R
BT REET NREER SOEEA WAFER T IAEREZ . BRREG

Rk 28 ARFEIC FE S L 72 R PEM) T DR R AR R & £ & O 7o AR EL 272 BRSOV Tt L
TR BRBFIONTTE, BREA O T0F 2R Lic, FEOHREEFNLTr Y I M GE
A AR S A, EAATORIM TR S T-A . BRSOG4 8 2 7613720

277,

F—U— RN EEY, RERE TBME, t=2Y 7

bk

KBF CILEPEY T O F A B3R 0 e A 1o
HEGHNC N L, FROBOLEEMHEFEIIEED
TW\W5,

JBAEFBEN RSN [BEFIEET S
IR T B A RBRIE O R YT A KT A
V%0 (DI, A RFA2) 1Tk 0 ., o0k
JE DR Z By & U 7e 24 M50 0 526 2355
MBI SRO BND Z L ElpoT=, YSATIZEW
TY, REMNREFENTHDIETO>NAET Y, &
w0, TV Lx, ZK VAZTEBLIORY—

AREE 15 FEEIC OV T Y MR R BR 1Y

AR

ATV, AA KT A v ~OxGEIT> T D 19,

AR TlE Rk 28 4ERE (320 L 7= 2 EM) Th o

PR B AR BIZ oW TG T 5,
BRI

1. &

SRR 28 A 5 A5 KRR 29 4 2 H ORIZHRA

ST 272 BRI (EPEEPEY) 124 FRIK, T AR

FEM) 148 R) xR & LT BMIKOWNER &% 1
= L7,

RO T, FOLMBETE BF) . BER
{2 ($F) . Riedel-de Haén 33 X 0" Dr. Ehrenstorfer
GmbH $ D74 353 B FAEYE 5t S [R5 L &
AWz, KiEELEZTE N, F0EA% ) —
JVTCEEMR L. 1000 ppm FEMEVSIR AR L 72, &
FEWERIR 2R G L, EER SR E TR LT,
ZDOMORIR L ORER A 7 L TRER Y 1T
776

4. #mAEB IO

SR L OSBRI BEM ® ([ U7,
Bas OENS 2 LU R IZF T,

« GC-MS/MS % &

GC : 7890A (Agilent H)  MS/MS: 7000B (Agilent
Hly  5Hr A7 A DB-5MS (30 mX 0. 25 mm, 0. 25
um ; Agilent #4) A A b7 EI

- LC-MS/MS % &

LC : NEXERA ((#F) BB/ERTid) | MS/MS :
4000QTRAP (ABSciex #) | 2344 7 L : ACQUITY
UPLC HSS T3 (1. 8 pm; 2. 1 X 100 mm; Waters ) |
7L HF 2 0 ACQUITY UPLC HSS T3 (1.8 pm; 2. 1
X5 mm ; Waters #) | A4 A b= EST (&K
T4 7)

2. JE xS K
F2IORLE 2RI EHORE AR E L,
5. HIALEE )i
3. BEEUE R B L ORK R OREUEVESE Rt 1. RERVE O HIE A
a KPR 2 2 FA I e AR b R i b 1 3
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MR T, 28, EEBRBRMIVThoREKD
0.0l ppm Th o7z, 7272 L, KOBGHIHIK %
AEtE LTHW SE GRBRE V) Oh E&
R % 0.05ppm & L7z (8THH ; 77X I 7Y
R, o7z /ary—n, IR RAn L,
VANT—F T hTaAFV— TT T
SR, IRk A, INTx )T ABY),

fiti I LB LR

IR LA NESS

F ISR A LR 2R Uz, EFEEEDIL.
Wz A (D), w5 (1), %k (10), =
FhRE (9) %, BWAREWIIANTT (33), A
Ly (22), ZJr—77—r (15). 27 %
B (12) FEOWAEN L FRINT I3
o 1 ELL EE DT,

2. BEEERBHRILE X ORMHEREEIZ OV T

42272 BR . AT S 0 R R S o
BEUT 96 (B 35%) Th o 70, MLt
W5 L EPEN 21% (124 #ufkrh 26 i) .
AN 47% (148 Bk 70 Bfk) L7220 | A2
FER) D =D E ME T T o 72,

HERBI R R 2 3 32k & T, A 5 (7
FRE) BLOFEM 6 CF - IR¥EH) ZhrE,
B TOFMCRIEDNBMN STz, BHENFFC
B (60%LLE) BEMIZ, Eue U (100%) .
LEY(100%) .5 EH (100%) . D A Z(100%) |
TL—TT7N—> (87%). w510 (82%).
729 (67%) BLONTF (64%) Thoiz,
SRR B REETICOTICH T 5 2 b N
LEZHNT-,

MRAEXIREE 21 HAD OB, MR
N7-DIX 34 HE ThoT-. BHBEE D& H
FZz e VAR (34), 78 Z I 7Y K(©9)
BLOAIFZ 77y R (8) %, ZEATT
FoRbhrE16) BT 7R RrEL(14),
7ryI Ry (1) BEORAAY K (8) T
bolz, TNHOREIIT, RRFESED EEY
DO SIS DO TIEAeL, REMIFFE EE
MO S Ve, mBEITRM S o H A
FAIRLTE, RADY K (BEIBIOY A
N EvIr7aRArab (L —TT—),
TrYI R (ZwHY), MU 7R A e

B (WA BLEORZ e YRR (LEY)

ST EEM BT D BHEDR 60% & Bt
L7223, M RO /10 LT TH Y |
WEORHMEN & FEEY Thotz, —H T, il
RN L CWHERE LT, BTz

U Y ONFF) BT BN, k28 HEED
R 18% (BufA% 33, % e) THY .,
R 26~27 FEEED 9% (ks 58, Metti%k 5) .
Rk 24~25 FEED 2% (ks 46, Btk 1)
(AR THIME R TdH o 72, ik 27 ERE IR
s AEVEER ] (B AE 0.2 ppm; JE¥E(E 0.1
ppm) DFER I N2 Enn . Ak bilkken e
WA OB R STz,

FERR 28 AFFE DRSS AT BV T B4R
TED D HEEEZHIE T 5 FHIEE O Hiv/en
>, LorL, HEFEEF2LLHEANO T 7 v
TRy (BEAD SRSz, REORERE,
A PE R R OFRGERRRA IR S HB L, Y7 R
EHOEEZITo 72, ZOMOBHERFIZB
TiE, TRTHEEELLTCTHY . BRI ERHD
T OEYIRBREOMEHN KM EN TS EE X
LTz,

3. PR ER

PR R ICRB W T, PR E O
Bz, 24 Mmoo EE23 KD 5T
%o B TOWARKIZONT, Y MM 21T
DT EIFEE LW, EEIXEEDOREEN S
<, WEEZR2RIMTH D, YT TlL, ZNETIC
EOoNAZES, T o0, vl k., XK,
DATHEIO Y —a K5 15 FEOREDIC
DUNTFEAMN & FEHE U 7=, SRk 28 B8 I XA FEA
BEMD I L, AKDLENT L —T T )—
BIOzLEEDERBIc S E2TM LT, =
AT X0 RAED BN R 5D D EEDIC O
TIIMERFHNE A2 L e o7z (R 1), #RARIE
B L, DI b kG R I R RER 21T
FTETH D,

4. BHBOTE

HEFH OEREBEE~OFELTE., BxOR
ETRICEET DR EROREIL, BELRD
L7120 TR BEIEOME A FERICH] L7 s s
WEELI S, BUE, BIEHBSTH LN, tho
BB CRHESENZV DL LTE LA A R
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R (VLAY VTR, T
UL L= FRBIXOYNm MY V) BIUR
F=aF /A4 RRER (VuFTr=vr, F7
ARXVLABIOY ) T7T70%) BhiFohn
248 SRR D )T 7T A EREEREW S
ORRHPEMLTEBY . XK, ITHBLTNED
NAT D GE~DOFREEFNHE Y ShTnd,
INHDOEIICONTIE, EAEA L LTESHE
MR 21TV, BEEEROEBIIED DL TETH
Do

e

SINTRIR DRI )N 272 & £ LT RO
P e R A D 2 A HEERR S K OB IR ET O &
an i A B B O BARICTRAIE L £

SCHR

1) WNERE, HHEHEE SRR BB X
DR O EIIGYLERE - 0 61 4=
FE~R 2 AR RE - KBRS ARA AR SEAT
W A4 1987; 18: 63-68.

2) v, A EEL, A EHER, iR AR,
B L OVRE PR RIRIH YRR - Pk
3HEFE~ERL T AERE - KBRIFFNL A RS AT
ZepTE R 1996; 27: 49-52

3) wEEE, bt SER, SHEA, &£
i, YA RS, BB X OREF OK
IR OIEYLFERE - R 8 FE~ Tk 12
R - KRB SLARE AR R
AN 2002; 40: 117-125

4y ARG 1, RCAERES, BRI, BTAERZ,
FARSE T, WAL, il A REYH O%RE
SR OFARE R — R 11 F 5~ R 18 4R
FE - KRB SL AR AT 2007; 45:
29-36.

5) MiAET, @R, dulEt, HREA, b
JIBG -, WATE, . [EFER R L ORFES
DI FEILOTEYLTERE — TRk 13 AFJE~F
B 18 AEFE - KR 3T A FRe A A= AF 78 AT
2007; 45: 37-42.

6) ACJIBG T, mlUE, &R, fiARZE, FhiA
e, AR, fh. EASEEEY) T OF% R
HORAERER - Pk 19 F~Fk 21 . K

BRORF ST A HRAT A FEATH 2010; 48: 8-13.

7) fEHER, SR, AT, AiAREE, A
S, UARSRA, fh. EREREYD T O R
WOMARER - PRk 19 £~ Tk 21 4 -
KRBT SEA A ERFSETHR 2010, 48: 14-21.

8) ALJIEG T, t@FFEA, (LB 7-, /B IEFD,
THE N, BIAEFRE, . BEY T OKRE
BHRORARER — Rk 26 -~ VAL 27 .
KIIFSLNRAF A FERT R 2016; 54: 17-28.

9) BAGEE ERE M BEMLEMERN. £
pn I FR R T 2 BRI IC BT o Bl oo 2%
MPERHI T A R T A 2O, Rk 19 48
11 A 15 BATEZRE 1115001 5

10) BB R R L A R,
B IR T 5 R IR 2 BRiE D
MR AT A KT A > O— WL IEIZ D
T, 22 4F 12 A 24 BHAFEZ23 1224 55 1

=

=

1) @B, (UARESR, @A e, Loy, b
JIBSF-, FiAZE, fth. LC-MS/MS % Fu 7= 1H
7R BF S RES KO EF ORI — Ky
Brik o 2 Y MEEEA. B A& 5 A SR ek
2013; 54: 237-249.

12) &, @B, (LnkT, BIgT, &
FEN, ANBREBER, . <~ ~Y > 7 ZAEN
FEYEYRTR 205 L - B3 B L VR g2
DI RIE—F oNTIEO G HEFEL. B AR
LA SRR 2015; 56, 178-184.

13) (h OB, mEUR, @R, b7, &
FEN, NBREIER, fl. 4T A K71
VRS E X TR R AR T D RIRF
DY fA. 5B 51 [ 2EF AL F AN
LA 2014; 60-61.

14) P, FLE T, R, KRAGREER,
KHEETE, \REM. BED T OREEK
O AR . T T BR BE OR A 28 T
2016; 44: 42-50.

15) EERE, KERG, BREZ, \BdHZ,
HEIER T, EBR T, fth, ENERE - R
WO R IR E IR T AL 26 ERE-. R
L o & — ) 2015; 66: 189-195.

16) ZHEIE R, KRZMIG, BB, HAEZ,
IEQHZ T, WERHERT, M. WAREYH O
PR ESIETR A (93K - 2 0fih) -k 26
R R R 2t v ¥ — 4 2015;
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66: 197-204.

17) /NBIR LT R, KIFMES, SR, HAHEZ,
JCBDI T, HPHER T, M. EARED O
FREE IR EREIA (BB Ak 26 AR -
WL 22t o % — 4 2015; 66:
205-216.

18) BMKEE. ENEREMICHIT 5 EHED

nitor.html

19) P AR, BB ) MEAE T, TI&RS
m, FEE T, ifEeEE, il ZmRENICH
BT DEREMTORA=aF ) A4 KRR
KO FREFHE. 55 39 (B 2R AT
AL S 2016; 231-236.

WEB H A s OHNZIX 2017 48 A 1 HIZHER

RIS K O AIR AR & O fE R Iz> L7
< ( F pk 20 )
http://www.maff.go.jp/j/syouan/nouyaku/26_mo

w1 ™ stesn” e m sesv ™ e v

[ #ni00e | [ #Af100e | [ Hgsoe | [ B#ooml | | HE50e |

FAb=kJJL 20 mL FAh=FJIL 20 mL FERAK 5 mL - BB Frh=rJIL 20
THEF=FJIL 20 mL

ml K5 mL - BHE
TEb=FJIL 20 mL

[ RESFAR |

RECFAZ - BD - BB

[7+=FUL 20 mL

RESFAX - i |

#RimH & 100 mL |

5

IBHRLK - RES - WD |

BT - RES - BE |

[#% cos/PsA] | F&8L C18+GOB/PSA | [#% cos/PsA] |

FH c18 |

AR |

8 GCB/PSA+GCB |

= |

FE SiL |

[ e - B E

[ R
\

I BB

*&R1
1 BAEBREDEEE

CEAREDBRRENZRY
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=1 EEYOHEVSESSUCIRARAY
BE| 434 2w WMARKEW) | EEREYUE) | MAREYUD) |z ? | s s
#& MvbhfZCA
& gLv>
2 L
/ —Eoh 3 2 1
S Lo AZ<
= Fo oA
; Joyal— 11 5 6 GC/LC
T EB>hAZS 6 i 5 GG/LC
I HF1(ELSH)
FRINGHR
% Hh)I57— 1 1
= ERY (FXvAVEED) 3 3 GC/LC
/ SPOVAITFA 3 3
k-4 SPRAES
AES YIFE
2 |F- zay 2 1 i
ES Fix
174 FLEZR
= IF<EY 1 1
= ]
£3:] HDIE
. LB 7 7 GC/LC
+ x93 1 1 .
z MNEER (RBYTaEED) 12 6 6
7 EpSYH—FEED) 11 11 GC/LC
N LLES
3 ~ LA5Y
1) E58%A 1 1
= k= k 4 4 GC/LC
. ny 3 3
#® 12h%5Y
ES E—<> (FYAh) 2 2
#h 125
4 |x|E & 13 7 6
I i hitE
5 & *_tl’;’ =ERE 13 9 4 GC/LC
s HoEL
A
2 hALE 3 3
F =
5 : ._Ii')\ _
; SEVLEF(POMLLEED) 1 1
6| 4 WA 11 11 GC/LC
e I2ALA 12 8 4
& IFhL& 7 7 GC/LC
PEN (RVEEED) 1 1
NACA 4 4
5 ig ZI2ED 12 12 GC/LC 1
7 g = 54520
#H XK 10 10 GC/LC il
2 HELEDHDA
B AL 22 22 GC
/ ZDMDIAZDE" LC
8 H JL—=2)L—Y 15 15 GC/LC 1
% BOHMA
5 AL
| LEY 5 5
HAT
wsZ GC/LC
5%
4 HB3E5 (FU—EED)
% Fo4— 4 4 GC/LC
&/ T4
9 || U (FEELELESD)
% kP
LA ISMFyTN 5 5
4+ SES 2 2 I
HHA 5 5
k) 5 5
| YAZ 3 3 GC/LC
nE
z EAAYN 2 2
10 o NFF 33 33 GC/LC
t Uh
F<b3Y
A0 %8 4 2 2
1| % H—Ou% 4 4 Lc 7“’\/(2‘%“%&)
12 |7HHE] FRAR 1 1 GC/LC 1
99 [mmn Zot" 4 2 2 n
*1: HREEF JUVE—X, L&A, F65E
*2: RIEE2RE (0.01 ppmEB KU0.05 ppm) TEIHE -51 -
*3: BB ERT
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4

HERABRENRIEE ($E)

0 347 BE
No. B 1 2 3 4 5 6 7 8 9 10 11 12 oo | AHHE
98 |FhSHOILELRR X X [e) X X X [e) x x [e) - O X GC
99 |Fh3aFV—ibx o o o 0] 0] o o o o o [ ) @] 0] LC/GC
100 |[FhI¥HR> o o o 0] 0] o o o o o - @] @] GC
101 _|F=9oa—)L (@) (@] o (@] (0] o o (6] (0] o o (0] (0] LC
102 |FIa4J—)L (0] (@] o X ] (@) (6] (0] (@) o (@] (@] X LC
103 |FI21/OF x o o [e) [e) o x o x o x x x LC
104 |FIIT ESK* o o o (@) O (0] (0] o x o [ ] x x LC
105 |F2ILkYY o o o (@) (@) o (0] o o o - [e) [¢) GC
106 |[FILR XAV o [e) [e) [e) [e) o o x o [¢) X X X LC
107 _|[FIIHNT o o o 0] 0] o o o o o X X 0] LC
108 |FILIRYY x o o o (0] (0] o (6] (6] o - (0] X GC
109 [FYTTA/—IL (6] o o (0] (0] (@) (0] o o o o X (0] LC
110 |[FIT ARy o o o [e) [e) o o o o o o o [¢) LC
111 |[RYFYIRR x x o O o o o o o o - x x GC
112 [FJTL—h o o o (@) (@) o o o o o x x O | Ge/Le
113 [FYSHFI—IL X o o 0] 0] X o (@) (@) o X 0] X LC
114 [FYFaFI—=IL o o o 0] 0] (0] o (@) (6] o X 0] @] LC
115 |RYITRR x o o x [e) o o o o x - x x GC
116 |k L0y o o o (0] (0] o o o o o X (0] (0] LC
117 |[RYIISYY o o o x x o o o o o - [e) x GC
118 |[rJ7OXSRbOEY o o o x x x [0) o o o o x x LC
119 |RURYY X X X X (@] o X X X X X X X LC
120 |FLOAKRRAFIL (@) o o o 0] o o (0] (@) o - 0] 0] GC
121 [FLITVESK x x [e) x [e) o x [¢) x X - X x GC
122 |[FIOFATHEESE x o o x o o o x (@) o - x x GC
123 |F7a7=UF (@) o o (0] (0] (@) x (@) (@) o @) x x LC
124 |[F70/85K o o o [e) [e) o o o o o o o [¢) LC
125 |=hBB—)L{YTOEIL o [¢) [e) x x o o o o o - x x GC
126 [/898TR5Y—)L o o o (@) (@) o o o o o x (@) (@) LC
127 _|[I\SFAY x [e) [e) X X X X [e) [e) x - X X GC
128 |INSFAVAFIL x X [e) [@) [@) x o o o [e) - x x GC
129 |EFIE/—IL (6] (] (] (0] (0] o (6] (6] (6] o (0] o LC
130 [ETx b)Y (6] (] o (0] (0] (0] (6] (0] O (] (0] (0] GC
131 [ERAZILITRFIR o o o [e) [e) o o o o x [e) x GC
132 |[ERAKRR x o o x o o o o o o - x x GC
133 |[ESYRRbAEY [e) [e) o (@) (@) o o o o o x (@) o LC
134 |[ESHOHRR* o o o o o o o o x o [] o x LC
135 |[ESYHRR x x [e) x [e) o o x o [e) - x x GC
136 [ESTILITVIFIL (@) x x o] o x (@) (@) (@) o - x x GC
137 |EVE I FAY x x o [e) [e) x o (@) (@) o - x x GC
138 |EYFRY x o o x [e) o o x (@) o x x GC
139 [EUFYIL o o x o (@) (0] o (@) (@) o x x LC
140 [EYIx/vHIR (0] o o 0] 0] o X (0] X o - o X GC
141 _[EYITFHILT o o (0] (0] [e) o o [e) o [e) - x [e) GC
142 |[E)TOFxS Iz (6] o o (0] 0] o o (0] (0] o X X o LC/GC
143 |EYIHh—T o [e) [e) [e) [¢) o o o o [e) x [e) [e) LC
144 [EYITTI [6) x x x x o x x o [e) - x x GC
145 |EUS/INvDOAFIL o o o [e) [e) o o x o o - x x GC
146 |EUSHRAFIL o x o (@) O o o o o o - (@) x GC
147 [EvpnJyy (0] o o 0] 0] o o (0] (6] o - 0] ] GC
148 |71437KR o o o o o o o o o o o o LC
149 |7zFYEIL (6] o o 0] (0] o o (6] (6] o - (0] 0] GC
150 |[Zz=bAFA> X X o X o X o (6] (0] o - X X GC
151 [Jx/¥4=)L o [e) [e) [e) [e) x o o o [e) - x x GC
152 |Ix/%hNT o o o [e) [e) o o o o [e) x [e) [e) LC
153 |9/ FAHhLT o o o (@) (@) (0] (0] o o o O [@) [¢) LC/GC
154 [I9x/THILT x o o o o o o @) x o x o x LC
155 |12 FSRY o o o o o o o o o o o o o LC
156 |Zx>oAJLRR X X o 0] 0] o o (@) (6] o - 0] X GC
157 |V RIVIRFAY (6] o (] 0] 0] o o (6] (6] (] X (0] (0] LC
158 |JxvbhI—h x x [e) [e) [@) x x x o [e) - [@) x GC
159 |[7x2I3FJ—)L o [e) o [e) [e) o o o o [e) x [e) [e) LC
160 |[Zx>FO/SkyY x (0] [e) x (@) (0] o o (@) o - (@) x GC
161 [ TOEELT (0] o o 0] o o o (0] (0] o X 0] 0] LC/GC
162 |IHS4F (@) o o X X X o (@) (6] o - 0] X GC
163 |J2yA—)L (6] o (] 0] 0] X o (6] (@) (] - 0] X GC
164 |FAIHKR X (] (] X 0] (0] o (6] (6] o - X X GC
165 |JEYA—h o [e) [e) [e) [e) o o o o [e) x [@) [@) LC
166 |[J7A7Ioy [¢) [e) o [e) [e) o o [e] 0] o x [e) [e) LC
167 |95LTOYTAFIL o o (0] [e) (@) o (@) (@) (@) o x o) [@) LC/GC
168 |ITAREIL (0] o o 0] 0] o o (0] (@) o X 0] 0] LC
169 [ZYSV—)L o o X o o o o o o o - o X GC
170 [INTHIEY L o x x x x x o o x [e) - [e) x GC
171 [IASHFYZL x o o X o o o x x o - o] X GC
172 [INL5J— o [e) [e) [e) [e) o o o (@) o x (6] o LC
173 [2ILRS=)L x x o x [e) o o o o x - [e) x GC
174 |JIRYTHR—IL (0] o o (@) [e) o o x o o x (@) x LC
175 |20 Ix/HRB* (0] o X 0] 0] o o (0] (6] X [ ) 0] X LC
176 [JNSAFHTY (@) x x o o X o (@) x o - X X GC
177 _|ILURY o [e) [e) [@) [@) o o o o [e) x [e) [e) LC/GC
178 |FLFZ9A—)L (@) o o o o] (@) o (@) (@) o o o] o] LC
179 |7 IRy o [e) [e) [e) [@) o o o o [e) - o [¢) GC
180 |FAFARR o o o [e) [e) o o (@) (@) o - [e) [e) GC
181 |[F@/890—)L x o) o) o) o) x o) o @) [e) - [@) x GC
182 |70/ (6] o o o o o o (6] o o - o o GC
183 |[FA/S=)L (6] o o 0] 0] o o (0] (0] X - (0] x GC
184 |F0/RR o [e) [e) [@) [@) o o o o [e) - [¢) [@) GC
185 |[FAEaFY—IL o [e) [e) [e) [e) o o o o [e) - x [¢) GC
186 |FOEHIR o [e) [e) [@) [e) o o o x [e) x [e) x LC
187 |FA7x/KR x [e) [e) x [e) o o o (@) o - (@) x GC
188 |FARFRIL o o o 0] 0] o o o (@) o o o 0] LC
189 |[FA=IL x x o x o o o x o @) - x x GC
190 [FOARYY X o o 0] 0] o o (0] (6] (] - 0] X GC
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+&2

HRRBRERRIFE ($E)

No. |3 B S
1 2 3 4 5 6 7 8 9 10 11 12 99
191 [JOEhkA X x @) @) [e) x [®) @) @) @) - @) x GC
192 [~FHaFI—)L @) @) @) @) @) ) [0) @) @) @) @) x @) LC
193 [~EHT/Y @) @) @) @) @) ) [0) @) @) @) x @) @) LC
194 |[~AFSFFIHR @) @) @) @) @) ) [¢) @) x [e) x x x LC
195 [R5 @) @) @) @) @) @) @) @) @) [e) [e) @) O | tc/ac
196 |[N/¥Ha—)L [@) @) @) @) @) ) ) @) @) [e) @) @) [¢) )
197 _|~TFBo0)L [@) o o o [e) @) [¢) x x [e) - x x GC
198 |[NILARYY x X X X 0] X X o (6] o - X X GC
199 [RoaFy—iL @) @) @) [®) [®) o) @) @) @) @) @) @) [e) Lc
200 [Roipoy @) @) @) @) @) ) o) @) [0) @) x @) @) LC
201 N> YIS @) [e) [e) x x o o (@) (@) o x X X LC
202 [NLFFNUALTAITAEL | O @) @) @) @) @) @) @) @) @) x [e) [¢) LC
203 [RUIILF) (6] o o X X X o (6] (0] o - ] X GC
204 |[NoILt—F @) @) @) @) @) ) [®) @) @) @) - @) @) GC
205 |RRAYK @) @) @) @) @) @) @) x @) [¢) [¢) [¢) x LC
206 | KRRFF7E—F @) @) @) @) @) o) @) @) @) [¢) @) @) [e) LC
207 |RRT7EF [0) @) @) @) @) ) ) [0) [®) @) x @) @) LC
208 |RL—Fk @) @) @) [®) @) x @) @) X [e) - [e) x GC
209 [RSFAY x x o) X ] X o (@) (@) o - X X GC
210 [34A74=)L [@) @) @) @) @) ) ) [@) 0 [e) x [e) O | Lc/ae
211 |2~ XFFRAY @) @) @) @) @) @) ) @) @) @) @) @) @) LC
212 [AFEFAY x x o x x x o o o o - (@) x GC
213 [ARFSHO—)L x x [®) x @) x ) @) @) @) - @) x GC
214 [ARS/RBAEY o o x o o x x o x x - o X GC
215 [ARLAILT [@) @) @) @) @) @) @) @) @) [e) [e) @) [e) Lc
216 [AEUHR @) @) @) @) @) @) ) @) @) @) x @) O | Lo/ac
217 [A7zF vk @) @) x @) @) [0) ) @) @) [e) [e) [e) x LC
218 [Tz ELSTIFIL @) @) @) @) @) x @) @) @) [¢) - [¢) x GC
219 [ATO=)L X [e) [e) x [e) [e) X X [¢) o - X X GC
220 |E/ZARER @) @) @) @) @) @) @) @) @) [¢) x [¢) [¢) LC
221 [£/Y)=a2RAY (6] (] o (0] (0] o (6] (6] (6] o X (0] (0] LC
BRENRIBEEH 173 191 196 183 206 171 204 199 179 210 53 153 107
O:REMZREE (EE TR 001 ppm), @ REXMRIEE (EE TR 0.05 ppm), x : REMFIEE, — RFHEEE
* R TRBSHHYERMET R
R BEYIORBEFREHE—T O PRI 3
— e B [ 2 2
Ei=gid] BEY R BE] (%) R BEH
ZFEDH 3 1 33 |7EEITUR()
1 20 2x/9ARA (1)
Fayay— ]l 1l o RRAYE (1)
E5ShAZS 6 3 50 [4349BFYE(3)
HYI57— 1 0 0
FXRY (FXAVEED) 3 1 33 Javsrr (1)
SPVAITFA 3 1 33 (435490 TYR()
Z0NIx/HARAL (1)
9 o 2 2 100 |Z)L2z/9ZxAv (1) o7z/arv—L(1)
ESynxbaEr (1)
JaEarvy—iL()
RRAYE (1)
IF<ELY 1 0 0
L3R 7 11 14 RZRAYR (1)
) 1 0 0
NEEL 12 | 1 8 |44 yaT)r) HO0J4=)L\)
27088 (1)
=p5Y 1] 9 82 [7EAITIK(1) TavIRU(8)
RRFF7HE—R(1) RUFFIYALTAYTAE L (3)
RRAYR (1)
ESHA 1 0 0
rk 4 2 50 [MLTIVESK(1) ILTAFYZIL()
3 Favsrr ()
nY 3 2 67 |[ThIz>TOYHR(1) TaYERY (1)
E—<2 (1XT)h) 2 1 50 (7EA2ITUK() TIEARREY (1)
ThZaFy—L ()
4 & 13 | 4 31 [FIRUXOV(1) FIFIAROEY(2)
SAELT)
5 fFRE 130 0
MALE 3 0 0
SEVEFE(OOALLESD) | 1 0 0
WA 11 ] 0 0
6 I2ALA 120 0
IEhiLs 7 0 0
PEVL(EVLEED) 1 0 0
hACA 4 0 0
RIZED 12| 6 50 |[7EHAITK(4) TIELARAEL (3)
IhozFavsR (1)
7 JBJILEYERR (1)
EZzvk)r (1)
K 10 | 2 20 ([ZFTO—IL(1) AV7TRFF32 (1)
r)SHSI—IL (1)
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xR EBEYDORBEEREHE—T (GE) O IR 5
" ¢ BiA [l X
ppid) BEY @ am] (%) F®ARF FHEH
Aty 22 | 9 41 |7BLEYERR(T)
Jxo7a/8k8) 0 (2)
JL—=72)L—y 15 | 13 87 |A43&#40FYK(1) TIFVAROEY(2)
—8JLE YRR (6) ES/nRbaEY (1)
FLZIVESR(1) Ix27aFI—IL(2)
8 o708k (1)
J70710(2)
AFEFAL ()
LEY 5 5 100 |ZEJILEYRZ(3) TFIXVARAE Y (2)
TIFA () EsyRRbOEY (1)
LTI —=)L(1)
Fo4— 4 0 0
A FvTIL 5 0 0
ARES 2 2 100 |7E2ITUR) FI3FJ—)L(1)
ESY0RbREY (1)
9 RRAYK(2)
HHA 5 0 0
33 5 1 20 |[FFHET)RA)
YAZ 3 3 100 |F7HEF)E) k)7aFIRMAEY (2)
RRAAYE(2)
ERRY 2 0 0
NFF 33 | 21 64 |[HOILEYRZ(17) TIFUZARAE Y (4)
10 EJI k)2 (6)
A0 48 4 1 25 (A2FH9OFYR()
RILARYT (1)
11 —avE 4 2 50 |7EH2ITURA) r)FOA/—IL (1)
12 FHRAE 1 1 100 [A3498FIYE) 7J¥LZbAEY (1)
ZTOM(EREFEF) 1 1 100 FUEZARAEL (1)
JOLIRY (D*
99 ZDfh(J)UE—R) 1 0 0
ZDHth (LESHY) 1 0 0
TR (Z5F) 1 0 0
=4 BEEEYHILSHE BEHIE5%LUE) ISHRHEN -2
EEY [ E2 BAY [ [RHE(%)
AES RRAVE 2 2 100
FL—F7L—y|ESYRARLAEY 15 11 73
E3Y ol sky 11 8 73
YAZ rJ7OEL RPOEY 3 2 67
YAZ RRAYF 3 2 67
LEV Ba)LEYHRR 5 3 60
NFTF JBa)LEYHRR 33 17 52
[F3NhAZS [(35890TYR 6 3 50
JL—FoL—y|2RLEYERR 15 6 40
LEV FIERAMOEY 5 2 40
ZIZED TtH3T)R 12 4 33
ALY ~0)LEYRR 22 7 32
Zp5Y RUFFIUANTAUTRE 11 3 27
AEEED LN = 12 3 25

-55-




Annual Report of Osaka Institute of Public Health, 1,2017

Pesticide Residues in Agricultural Products
(May 2016 — February 2017)

Yoko KITAGAWA?, Emiko AZUMA?, Masakazu OSAKADA? Masato YOSHIMITSU?,
Naoki FUKUI* , Kazuhiko AKUTSU? and Keiji KAJIMURA®

We have investigated the pesticide residues in 272 agricultural products as administrative examination in
fiscal 2016. Seventy-seven kinds of insecticides and 70 kinds of fungicides were detected in 96 samples.
Although procymidone, which is not permitted for use to pepper in the Agricultural Chemicals Control Act, was
detected in one sample of pepper, no pesticide residue exceeded the maximum residues limits (MRLs) or the

uniform limit stipulated in the Food Sanitation Act.

Key words : agricultural products, pesticide residues, administrative examination, monitoring

a Osaka Institute of Public Health
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FTHIEE R EHNC K D BE A HE 2 D2 A v Ao riED
i R A ]

FiAfESE s (L AEGE © NEBEKRS . HHET* RAFHE?

KAWL

R KOS E T 5 RV E RO L E et Uiz, AL 0.5% XmE R 7 h=RY
WEHEA L, ~FHoDEE U B A NMTERE DV a =0 A E (bR S SR 2RI U858l
BREAICE D oBEMME CREZRELEZLORZBRK I a~ VT 7 =X 0T NEESHTEE
(LC-MS/MS) (23 23 BRIE & U7z, FRBE M 2 BB L TRkt (AL ORI 729 0.5 ng/g.
2 ng/g. 10 ng/g CHMEINGRERZ FEhm L, BE, OMTHE, ERRBELZFHMLZE A, 7rAT R
I, BEBA VAT a— )V BT )=, TEXF AKX a-RlLrdAry, B-hlLrhml,
AFNLT L R=yry, ERaald sy, L R=yaro 9 fEIEORATE L FINT DU TS HEEE

A K54 >0 B AT/ R e,

F—U— R HRVECAL EBEMRE, KR~ 87T T -2 0T NEESHE. YR

YT CIL, Wik n~ 7974205 08
BoNrEt (LC-MS/MS) ZH Wiz &ER ML D
PRV RO E FE N LT D, FEHEH
BIdZFERTIE, B ) =, TR XX
AFNVT VLV R=ynrr, B—hlbriRar, fE
AL ATa—LTHY ., FHTIEET
— I TFRP AL AFAT L=V 1,
EReardF o CThd, RECHIRMMOE
MR BEIS & i3 25 LR REE O\ W E
MWL L, BIRERSIENE RSN D, TERIE
DCIE, M TIREZE 2 ng/g & LTEY., AR
R OREHH R D 2R I mL H720 5 gF1Y
FCRMET DM ERD D720, WERBIG L5
WMET2HEZELTCWE, £/, BHEICL-T
FEICREFE SN DRBHHSRES (= R Y v 7 R)
DORELEL bz, LT IR EIC 2
EHZ2DIFED~ RN v AHEPBEINT
Wiz,

ARl AL OFEOERERBNE LT, b
MIBEEDIREREIZANTH D Z LIRS
o, U AT MIBIE YV 3 =0 NELTER
B SRR ERRER (Z-sep) & HVTzilaE

i fE CRRE R AT E 2 EE LT, S OICHE
ST ATALEE 2 D TRER D DA 2 F0E L
TWbh6emEE, a— bl rdhuy, Z7urAT
A, T R=yaAlonT Ik
T 5 BEFICET 2RBRIEO Y MEFHME T A K
T4 D (L%, A RTA 0 T5) 12K
SEE, HMTRE, ENKEZFML. B
AT RRE GO THRET 2,

KERITE

1. &k

KA THRE L OFHLAEEA L, Bt 5
WHE O NN & 2R L THWE, 4H
X7 —R7at vy —% A CTHURALZD
D& AFHITHA LI bOEZTOFEEMEA L,

2. REROIREE
(1) FFEYE

Y HEEGEAIEER (7 e XT7HRLv, £
)=, L R=vuryr, a-hlrrml,
B-FLrvArmyr, AFALTL R=Vrr, £%

a NP bR AR FE T AL A R A e 1
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20 pg/ml) KOt RaavFyy FxH A4
Vo, BB A L AT 0 — R RER T
(BR) oW b ot AR ES &2 F vz,
2) AEXOEE

XWE GRERE#R, HPLC ) . 7k h=1 U
IWROIA K ) —)L (LC/MS A) . n-~FH 2 (%
BEAESHTH) . DAFILANLKRFS R (XA
AR UOHTR) ITREMEE T (kR ®AH
U Te, [EFE R A BREIE Sigma-Aldrich 1
Z-Sep (20 um, 120 A, 350 m?¥/g, ZrO,% = 3.5) %
HAWic, AT T30 74 VE— 3T KRV T v
7 U (BR) B DISMIC CBi /K% PTFE, 13 mm, fL
££0.2 um) % iz,

3. EEEB I OWESE
(1) &

BRE VT A P —1% KINEMATICA L8R U b
7 PT-MR3100, 3&.O04%13 H 37 T4 (BF) &
Centrifuge CF7D2, #R%ZFEIZ A AUELRL B IR (BK)
#il CUTE MIXER CM-1000, % /D> T /37K L — & —
I R R L g AR (FR) B CYE-3100 %! LC-MS/MS
1% LC #B : Waters #:8 ACQUITY UPLC I-Class
System, MS ¥ : Waters f1# Xevo TQ-S Mass
Spectrometer, 77474 7 2 : Waters -5 CORTECS
UPLC C18 (1.6 um, 2.1X100 mm) % fv 7=,
(2) LC-MS/MS |7 5f:

B 0.1%ZMAKEK (A) BLW 0.1%E
pEfm AR ) — (B)
BEFZEA: : B10%  (0-5min) , 10-74%
min) , 74-90%  (17-20 min)

(5-17

Wi : 0.2 mL/min

717 KRE 40 C

PEAR: 5L

A A 4b®— K : ESI (+/—)

HEE— R @BREIGE=4% U 7 (Selected
reaction monitoring, SRM)

A A PRIRE - 150 C

Fy 7 U —HE: 3kV

BIAIE A 2 (N,) IR KO & : 400 °C. 1000
L/hr

a— A (Np) ¥fis @ 150 L/hr

{EEM T & D SRM 133K 1 IR LT,

4. REREOFIEE

AE2g &2 SO0mL BORY Fr'Lr (PP)
R VRE ISR L 0.5% SWE A ~%9 ffn
TER=F VM I8mL ZMMAAKRETF AP —T
¥J—A{b 4. 4553 3000 [B1#H:C 5 oy [isE D 0 BfE L 72,
FIEZFH L PP BLEILEICE L, 0.5% 25
BAA~XH T2 b= kUL T20mL IZER
L7z, 22 n-~FY 2 10 mL &0 2 IR T
5 5y MR . 1349 3000 [E1#5 T 5 435 D4y B
L7z, FTEOTEZ h=hU VE%E SmLEHL,
Z-sep 0.5 mg % T OFFE L7 15 mL % PP #i= ik
BB LIz IR & O RET S 4 EmER % | 1545 3000
[E]#5C 5 syffie Doy L, B3% 2.5 mL 287 L
PP BB IZERIL L 72, 2 2I2 25 L DY A F
JVANVEF Y REMA, @I NRL—F—%
FAWTERBREEN D A F LA )LRF S RO L
725 FCRRME L7, IRMEFREIC 20%7 & h= |k

1 MS/MS HIE Sl K O E(E
~ARFUVvary 1 wRARTrVvar 2
AF ik TV Ah—Y% Fuxrs b+ FVH—% Taxsh A L8
£— K A A A A A A A A FLUEAE (ppm)  ERYEAE (ppm)
7 a AT RV ESI (+) 323 143 323 131 0. 0005 0. 0005
e A Lo AT B — )L EST (+) 397 337 397 279 0.001%! T
€7/ —n ESI(-) 321 303 321 2717 0. 002 0. 002
TXYH ALY ESI (+) 393 337 393 355 0. 04 0.02
a-FlLrRnmy EST (+) 271 199 271 253 g 2
B-hLrdRum EST (+) 271 199 271 253 0.002%2 T H 2
AFLTVLR=Ynm EST (+) 375 161 375 357 0.01 0.01
EReaLFy v EST (+) 363 121 363 327 0.01

X1 ERK30FELIAL9R KA, 4FIcI T MR E 0. 0005 ppm
%2 FAEB-FLrARr Y E LT, EEFAF el pofiE LT, B4ILICE T 2 BHRAMIZ0. 002 ppm
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VIVIKER % 4TS UL X AT T2 7 4 VX
—TCTAHELIEbOERBRIEKRE Lic, ok, R
BRI 1 mL H OFEHR SR 1X 0.5 g MY Th
ST, RELORMEER F— A% X 1T LT,

A 2g

Q5% ERAL AFH M FER=FJIL 18 mL
REIFAX
B

LA RiE

20 mLISER
A%H10 mL
EEITME, B

TE 5mL

Z-sep5rEE[EHH0.5 g&B A L. B
DS

LiF 25mL

ZEAFILRIAFELE 25 pLED
B

2057 b= LK 500 uLER
5ig

BT

X1 FILEE RS — 4

5. EE

4) & [FIER D RTALERYE T3 72 IR AR I | R H iR
JEAY0.2 . 05, 1, 2, 5, 10ng/mL &725 X9
WCIRAEMERRETRM U~ Y v 7 AFEHERR
% 6 mAER L. MEREHET,
6. 2 MPERHM O S

MR G & U= ARV L HI 00 5% BE S VEE 3 A
HPHIZ K ST ININREE A 0.5 ng/g. 2 ng/g.
10 ng/g O 3 FEFEGRE LT, o018 5 4 03 2 DFFT
1 H Oy ekl & F2hi U7z, JERRE O3
IR KT DN D EEE G, fRE 0
T ouEE WO 2 e L. DHMTRE &N
FEEZ RO,

il R Je VB 2%

1. SrHTiE DO

(1) BBt O RTRLERYE O fEt

BRIVE CHIOSHICE DN TIE, B ZEAIC
ik s Z L2 XV AT D IERDIC L D RERN
HHH, WRIET7— Ny —%2 i
MENEA 21T O TR & EEE A B E L
TWe, Ll ITFED LC-MS/MS D & & EAL
WZEEW DT OFRIRVER M L L7 Z s, KRik
WZBWT7—RKrntyh—HHOGEIZLS
E— 7 OBREOENVERFTLIZE A, 2
RO LN hoTz, U ENLRETIEZ— K
oty —TH AL LIZREB O A2 FREL L
77
(2) FhHE I O RS
PERIETHH L TW=85%7 & b=k ULk
WRETEF=FUL, 7& b= KV MZ02%,
0.5%. 1% (vv) OE@EFNEFNIRAELED
O (BTA~FHofam7 e b= MY LaEEH)
EHHEEICHER L, < MY v 7 AREHREK D
TRANEILERBR D6 R A Hele LTz, AREHick v
TIE. YT THEM L TV HHE O RYE D I

2 HMEEICE D~ MY v 7 A EMROME X b & RTERE O Hig

il 4 7 il 7 ¥5 - FE AL B-hLrday  AFAFLE=Vay
Bl () PRI B () RERE I () DUERE M) ROEmE B () JUERK
85%MeCN 70.9 0.9978 60. 2 0.9942 73.6 0. 9999 51.7 0.9997 80. 5 0.9935
MeCN 92.6 0.9749 73.3 0.9962 98. 8 0. 9986 76.6 0.9998 85.2 0. 9999
0. 2%FA+MeCN 19.9 0. 9579 30.8 0.9978 74.1 1. 0000 50.9 0.9991 61.9 0. 9985
0. 5%FA+MeCN 75.1 0.9951 4.7 0.9901 101. 6 0.9937 79.6 0.9936 78.3 0. 9946
1%FA+MeCN 76.8 0. 9896 68. 3 0. 9968 104. 1 0. 9996 79.0 0. 9985 94. 8 0.9961
MeCN: 7& b=k UL FA: &
F 3 AN X D EICR o g
EICE ()
s PO 0T s o Fxvasvy pobvvmay o JTN
85%MeCN 66. 8 73.3 68. 6 73.7 62.7
MeCN 47.2 68. 9 74.4 71.3 79.2
0. 2%FA+MeCN 28.8 63.9 81.2 68. 1 76.9
0. 5%FA+MeCN 74. 1 72.8 79.0 70.2 66. 6
1%FA+MeCN 33.9 79.5 86. 1 70.6 81.5

MeCN: 7 & h=h U/ FA: &
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Too BRGSO FHIEHE K A i 3 2 BRI
HER L7220 2 &0 RIEIZBWTIT 0.5%E
fEaEfa7 2 b= M) VEMBEEREE Lz, &5
2. ¥ MU w7 AR ER & TR R A T L
el ZAH EHETE WA A A B4 S
Nz, FZTARETIE~ N v 7 2ABERE T
WEBEITH) Z L& LTz,
(3) FEROMmES

LC-MS/MS ZHTicBiF 5~ b v 7 AZhRD
FRPEE LT ARRERETHNTNDS 3,
0 ABREIZAERERE O —FET, BESHTEL
ST B IMIE 72 & OERGEN Z i DB ICA T
2 M)y ZNROFERIE L EZ HILTY
%o NEEBREICEE L C—RZ2BETETH S
XY SRR O EICA R R R ETH
B, MIEEFFO U ANREICITIERN TR
W, I, D ANREOBREZRE - I EAR
T LR BEHPEEIRE SN TS Z &b,
Zib o8GR U2 iR oIz oW T
Wt Uiz, 7eds. BEA U2 EMfhHIZ Waters
#1:54 Oasis HLB PRiME (2step 1435 & UOY 3step %) .
TV T ay—f8 Captiva ND'Pids,
Sigma-Aldrich 1184 Z-sep, Z-sep+Td o7z,

Z-sep & W26, [EAR~D B faf OBR Il
R A K EIREGT HMENRL . D%
WEARETCH ST, o, A— U v URIHE
FHHIICIB W TRHED 2T 4 v a = 700
B WHOBBENARETH 5 72 OICHTERM O
BRENK T, LU ENSARGHETIL, Z-sep
W2 LD BE M A BRI L 72, 7238, Z-sep

CHROSBIEMTH D Z-sep” TR/ Al
EARICWEAE LI 2D EIERN AR Th o 72,

WAz, EEFE I E 3% Z-sep &% B
BERICZE 2 C. R & O & ik L
Too MHRZZ 4 ITRT, Z-sep EDOEMI -
TR B & DD/ N DR 278072,
L22L, 04 gk 0.6 g DA TIIERMICEE
ERIFFTIEEDETERLS, EHIT 05 g D
Z-sep & TORE Lo BEMMHET =2 —7
NHRENTNDZ NS, AOWETIZO0S g
D Z-sep HHWTHRAITS 2L & Lz, ek,
AVEIX 10 FRIR A LB 2 72 8 O T B R 235
YHTHY, fEkiE (K2 H) &HBELTKIE
V2R 2 A L7,

2. ZPEREAM

A RTA UGN, W 54082 07T
1 HIEL, B ikrae e Uiz, 24 MR
DOEMIZHTZV | RMBMEIZT7 v AT RV, a-
frrARmy, L R=yurs2BML, 7
2 AT RAOAOF R EREE EEMEEA 0.5 ng/g
LIERWZ & D RAE RO EAEMEIC
ME2 D Z & D IR % 0.5 ng/g. 2 ng/g.
10ng/g @ 3 ;& LT Y MERIMN 2 920 L 7=, #5
Ra2FES (FA) bR 6 (HFH) 1ot
FRYRAES v AFALT L K=Y ar, 7
LRk=vuar, FRIZBTDHET ) —MITREE
RREDT= 0.5 ng/g BINAEHI B W TITERET
ERol, LorL, Wb E IR Lz
MBI CIXERRETH Y . MREOEMIZIX
MR 72Nl L7z, £72, FHRAOE Fr =
NTF AT ONTERBI KO Kea sy
CDEBE LT O TORIMEE BN T
ERETERDNSTZ, ZOMOWEITHNTILOWR
IMBEIZBWNTHHA RTA4 v OFERZmZ L,
A DERIZ BT IR EREZ FF O3 HE T
HDEHELE, T72bb, 4RO 0.5 ng/g ik
JNEREEC B 70~93%. D THEEE 5.1~17.0%.
EPIEE 4.2~12.9%., 2 ng/g IRIMAECIX, &

#4 Zsep BIZED~ MU v AEMMOME X L & REFRE O g

e Wife N N

Z-sepi ﬁf’?ﬂ‘:ﬁf €7 —n TR AL B-hLrFnmy AFNT L R=Yrr
EE () PoEpR¥ &b () REMREK B0  RERE %) RERK HE %) RERK

0.2 g 79.6 0.9993 84.3 0.9983 96.0 1.0000 70. 2 0.9999 97.3 0.9978
0.4 g 82.6 0.9997 93.0 0.9990 100. 1 0. 9987 74.8 0.9999 102. 8 0.9984
0.6 g 93.3 0.9988 100.5 0.9995 102.2 0.9996 75.5 0. 9990 101.8 0.9971
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JE 79~99%. P TR EE 2.3~11.0%, ENKE 2.1
~12.3%. 10 ng/g WMEEF Tl B 82~101%,
DHMTREEE 1.1~6.2, ENIEE 23~73% CTh -7,
430 T, 0.5 ng/g TRINGREHCIE, B 88~116%,
PHMTHRE 4.0~13.2%., ZENFEE 4.1~20.0%, 2
ng/g IIEEFCIL, B 79~109%., DT
2.7~18.1%., FEWNIEE 3.3~13.4%. 10 ng/g W
B CIE, B 79~104%. JH TR E 2.3~7.4%.
BWNFEE 2.5~72%Th - 7=,

ERR2

T 17 {58 C SR 72 AR L& R TR & st
L7ofER. 0.5% EMEA~F VT & =
MU LTHIH L 7ot~ o DY Z-sep 43 B[
FRHHIC L DR A WV D BT R 2 A5 LT,
AHFFENT I\ THESE L 72 20T 1 0 BT B B ) 1 40
H (10 #fK) Thoiz,

REEE U 7= B RLERYE & FH U N C 522 PR 214 4 2 i

Lzt A, BE, MTREE, ENKBEICEW
T, A RTA L OMRENRT A —F — %= 3
RN E LN REICOFOEHATEETH -T2,

SCHk

1) AL, MiAMEME, KEBZ, UA R,
JEAER . LC/MS/MS 12 X 5B E RS F DL
B AN F HE DR, AT AR AT
TEPFFEFR 5 2011; 49: 20-23.

2) JEA T I IR R R A R R
BT 2 RIEE BT 2R BE D %Y
PEREM A A KT A DO—HEIZ OV T, Rk
224F 12 A 24 AP RLHE 1224 55 1 5

3) Shafeeque Ahmad, Harsh Kalra, Amit Gupta,
Bharat Raut, Arshad Hussain, Md Akhlaquer
Rahman. HybridSPE. A novel technique to reduce
phospholipid-based matrix effect in LC-ESI-MS
Bioanalysis. J Pharm Bioall Sci 2012; 4: 267-275.

5 ZMMFHmORSR (FA)
TR
0.5 ng/g 2 ng/g 10 ng/g

BT =W BT =W BT BN
7 a AT R 93 17.0 12.9 99 4.6 7.2 101 2.2 3.6
Fifg A L A AFa—/L 88 5.1 4.2 93 2.5 2.1 94 1.7 2.3
5= 85 85 83 8 6.2 5.1
FXHF AL 89 11.0 12.3 88 4.3 7.3
a-FlL Ao 74 89 11.0 91 2.3 50 97 2.3 3.1
B-hLrARoy 70 82 12.2 90 3.2 58 95 1.1 3.8
FLR=vnmy 79 9.5 9.4 8 3.1 4.5
AFLFL F=ay 80 6.5 6.2 8 52 5.1

#z6 FUMFHMOER (4HL)

TR

0.5 ng/g 2 ng/g 10 ng/g

T EW PHIT  EWN PHT  EWN
BE g o 2E o ome Y e o
7 a A7 R 116 4.0 4.1 109 81 59 104 2.7 2.5
Wifig A Lo A AFa—/0 102 6.9 6.3 97 3.3 4.1 93 3.0 4.3
5= 98 8.6 9.3 101 7.7 7.2 94 7.4 6.1
TEXI AL 84 18.1 13.4 92 7.0 7.0
a-hLrRuyv 115 3.8 4.4 105 2.7 3.4 101 2.3 2.5
B-hLrRu v 116 6.1 5.2 105 3.0 3.3 100 2.5 2.6
E Raa sy 88 13.2 20.0 83 11.7 12.6 79 4.4 1.2
L Rk=vnmy 97 80 6.3 8 4.0 5.9
AFLFL K=V ay 79 8.7 7.1 83 4.0 5.4
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Annual Report of Osaka Institute of Public Health, 1,2017

Development and Validation of Hormones Analysis Method using Dispersive Solid Phase Extraction

with Novel Lipid Removing Agent

Haruna NAGAYOSHI?, Kensaku KAKIMOTO?, Mizuka YAMAGUCHI?, Kotaro UCHIDA?,
Yuko YOSHIDA? and Keiji KAJIMURA?®

We developed a novel analysis method for residual hormones in beef and milk using liquid chromatography
coupled with tandem mass spectrometry. Target agents were extracted by n-hexane saturated acetonitrile
containing 5% (v/v) formic acid. Removal of fatty components was carried out by n-hexane distribution and
dispersive solid phase extraction with zirconia-coated silica. Method validation test was conducted at the
concentrations of 0.5 ng/g, 2 ng/g and 10 ng/g, then trueness, repeatability and within-run reproducibility were
evaluated. As a result, all parameters satisfied acceptable limits required by the validation guideline for
following 9 types of hormones: clostebol, melengesterol acetate, zeranol, dexamethasone, trenbolones (o.- and

j-), methylpredonisolone, hydrocortisone, and predonisolone.

Key words : hormones, dispersive solid phase extraction, liquid chromatography-tandem mass spectrometry,

validation

a Osaka Institute of Public Health
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4 PEM) T DA TEHE SR R SR OB AT IE D ST

RAGEAE . JKEREZS * (LA g

& HET

flk e ®

NG+ MRS RAEES

SEEM IR T D AR RE R A ST oGl 2 kA et Lz, iz 7 & oy
ANEY ARG E AV, BIEICIZIT B = F U LA USERB L OB L a =7 L (ZrO)
LRSS Y AL, BRUCETF LU YT I UN-T R EA Y Y ey ) B AT
FLAERAWE, WMEIIIAA I~ NI T 7-2 0T NEBESNF A L-, EERKE TS
U 7=30B0 5 OB EN RS 72-117%. BENKEEIT 13%LL T Th o 7=,

F—U— I FEYW, ARERERRE WA u~ V7T 7207 NERSHE

A FE R A (HCH Y (a-HCH, B-HCH,
y-HCH, 8-HCH), KU #| (7L KV >, F
4NV R = R ) AT ETaE (o~
TR ~NTEIa)mREY A R) DDT
¥8 (4,4-DDT, 4,4-DDE, 4,4'-DDD, 2,4-DDT))
VXS R D 7= 3D FARERBE IR E L, AW
BEx B RIFL TWAHZENRHEGNE R
STWND, FDH, TILHLDKEDD [7%E
ARG YE BT 2 A b v 7 RV A5
(POPs 4:49) IZBWTHilEnTnb, £h
IZPEWE S E TS LS WE O A & O
OHENC BT 2B/ 1BV TE ey
WVBEHEE S, SIS ST A R HIES E &
. F7o, BT ORREEENRGRE VST
Do BPETCIEIER LV EA, FHREH O ST
EIToTHY, Frigikrsn~ 777 4 —
(GPC) T & 2R HAE % Rl LB BRI E I L
TEEN, —BREH-ICET RN EL .,
W NZ W2 LS A R 2 B E s S 07
HBELTTE h= R uAFH o aBEB LT
fef o =17 A (Zr0) ZAb ks & S8V
BTN E RO IEEREE B L0 TS
T 5,

ES e

1. RV E M OGAEE

FRUE S - HCH BT ADEHIEE T4 227 R
MR CHER 7= 8-HCH 3 X8 0,p-DDE I3
Cambridge isotope laboratory #1:#4 | Z Dt D
fin1X Dr.Ehrenstorfer #E8N S AT L2 d D &l
ML,

RITAVER A [EHE - Bk L ot = 7 AH- B v
A=y L (Z0) LR Ea ST U B v

(Z-sep) (500 mg) IE Sigma-Aldrich 8% —F
LTI N7y U b AL
7172 (PSA =747 A 500 mg) IE. Agilent
FALZ =,

AR PRI T & b~
i+ RV oA LC-MS A7 h=HF UL, X
FOYEHISE T3 2 L,

2. ARE
KBIFHNTHIR SN TWDIKA, FA. BA,
BLOFEHAE AW,

3. AEE

FEEE YA P —1EARY b PT3100
(KINEMATICA #1:#%) | =047 B g% 1% himac
CF7D2 (H . Lt HR) | = AR L —% —(%
DPE-2130 (3R 50 #E AL 2% ikt 80) o I & 1
7010GC-MS/MS (Agilent tH81) Zf#HH L 7=,

4. FBHAWR O

i A RECEHTAEIS — b L, iz E
FRBRICHE L7z, 3EHS ¢ & 50 mL OmILE IS
FEEL L, Tablel (2”7 PARMEWE (50 ng) B &
UNFH /7' R ARk (2/1) 30 mL 2004,
EIEKRE T A P —TIRAEHLT-% GBS
DAEFLOEAET S iR E 9IRE) . 2 E 3,000
rpm C 5 oy OBt Uiz, BER Q Bican
NEHEF EEOAREE) KRS N o
L STRESRRE L7 4 v Z—a— |k (11G])
TAB LT AT 22 Lz, AiRE o
— )= RNRRL—F—Z AV TEHEEZEL
776

g : G L= & 3 mL O~F %2 TR
fiE L 15mL OELFICE L, AT Z7 23

a NIRHEHEZE 2 IR S0 A/ (7 A (L | R
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Ze~FH 3 mL THEVIARE UL EICB L
oo ZhiuC~FH a7 h=FY /L 6 mL
EMZTEWMLLIRE S L, EFiEE 721X 3,000
pm TS5 Lot L7, TROTEZ k=1
U Vg% 20 mL BRI ERE L T2, & O EAE
SHIZ2E®RYIEL, b7 =1L
BE~FV a7 b=krU /LT 20 mL IZ
ERXL, ERLETER=FULDSH 10
mL % Z-sep 500 mg % 53iF L7zl IZHR
L. SR#EE 5 L. 3,000 rpm T 5 4305y
BEL7-, 7 b= VU LESmL (2gtH¥) %
FAMT Z AR L e —& U —T R
— A — W TIRIEERE 5 Uz, AR B~
YT bR (1/1) 1R 2 mL (ZFERfE L
7=,

FHL PSA S =T LB~ HU/TE RS
B (1/1) 10mL TarF o ra=r7 L, &
BikeEE AR, IBIC, "XV /TR R
RBE (1/1) 20mL 2V EAL, T RAE T Z 2 3|Z
EIRHRERILLTZ, n—% ) —T /KL —#
—Z AW T 2mL BLFICHME L7, ~FH o/
T hUARE (1/1) T2mLICER LB D%
BRI & LT,

5. FEMEVRIR DT

~ MU w7 AN D EERERIR T AR O FESEIC
b U TR U7z, kel & Rsicit s Lo
R AT 127 T 0 7 Rk UIEYEIR IR &
WML, ~ bU v 7 ZPRERTRMEEL & [FEk &
DX 4RE (RINEED 0.5 1%, 1.0 3.
1.5 5%, 2.5 f5FY) SRR L=, KR~ Y » 7
AN FEYEVWR > 5 45 7= B O A BAFR 51X
WY 099 LLETH 7=,

6. WIESM

ST H T A0 VES-MS (25 m x 0.25 mm i.d. &
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FrUT—HA : ~U A

Wi : 1.0 mL/min

HEARE 0.1 puL

A4 b — K : El

HWEE—F: #BRESE=%Y 7 (SRM)
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Table 1 Monitoring ions and corresponding internal
standards (I.S.) for GC-MS/MS analyses

Compound Quantification  Qualification 1.S.
alpha-HCH 181> 145 219 >183 BC-delta-HCH
beta-HCH 181> 145 219>183 BC-delta-HCH
gamma-HCH 181> 145 219>183 BC-delta-HCH
delta-HCH 181> 145 219 >183 BC-delta-HCH
Aldrin 263 >193 257> 222 BC-2,4'-DDE
Dieldrin 277 > 206 279> 243 BC-2,4'-DDE
Endrin 263>193 265> 230 C-2,4'-DDE
Heptachlor 272 > 237 274> 239 BC-delta-HCH
Heptachlor

) 217 >182 253>218 3C-2,4'-DDE
epoxide A
Heptachlor

. 353>263 355> 265 BC-2,4'-DDE
epoxide B
2,4'-DDT 235>165 237 >165 C-2,4'-DDE
4,4'-DDT 235>165 237 >165 BC-2,4'-DDE
4,4'-DDD 235>165 237 >165 BC-2,4'-DDE
4,4'-DDE 246 > 176 248 >176 C-2,4'-DDE
3C-dlelta-HCH 187 > 151 225>189
3C-4,4'-DDE 258 > 188 260 > 188

(SHrE 54, 20HT x1 B 21772, BA
BLOBAREHZ OW TR TR M (5 6F
17) OB EIToTz, BEHBEICRE SN TV D%
G O R T UEE & B E LA AR S & RN
U7oe USHIREE R OV 4 MERTAM AR B S 5 A Table
2R LT WTHOEREHZBUW T G EY R R
(L) | DM T ENE DO RHE R 22 (DM TREEE)
BLOENHEMEO MM IEERZE (BNEE)
ITWTHIZEBNTY TRATIZERE T 5 RIE%E
BT 2 RBIEO YR A KT A2 2
OB (EE 70%-120%. JH TR E<10-25%.
EWFEE<15-30%) /- LT\, ik, 7Tk
k= F U~ oL L O Z-Sep & V=
PTG BALER VAN . BRI T 2 AR R
REEDOGHICER THDLZ ENRHLNE 2o
776

£

phy

GC-MS/MS ZfEH L. SEWH )b AR

RS BT D kA ST L=, 20 3
BIRTALERS 2 DI EET 2 REIIH 4 T Cd 5
W7 =Y v, BBICIZTE =k
VLI~ AR KON Z-Sep, FERLZ I PSA
WX D EAMAH 2 Az, BB R e R
Z-Sep wIINT 5 Z & T, BilFEAE 2 Bl i (L
L7z,

GPC ALBRIT K 2 WiARHAEIT, —r9Icilkl &
720 504, 20 B CRBLF 17T ZEL, B
BHE LTSL OFRIERNLETH D, Fi-,
FEHZ X > T GPC BRI N B L, 1T LD
HAEE Y 25 & 2370 M2 REESE NN



R BB C I LIRS U B9 5 HERE B OVt
T HAEFIEL 20 REFCEN B L Z |
35 T8 500 mL Td 0 duES i L OE A
AR & Lz,

IANENNERER OfE R L, 24Pl A R A
VEMETHLOTHY BEOBREBEICFATE
HEEZ BN,

1) BEFN 34 FIEAE

SCHR

He e
=N

370 &

2) Rk 22 FIEAGTEE RLEHE 1224 1

Table 2 Precision and accuracy in the determination of organochlorine pesticide using matrix matched calibration curve

milk beef pork chicken

spike(ppm)  rec.” repeat.” Inter.Pre.¢ [spike(ppm)  rec.? repeat.” Inter.Pre.°|spike(ppm)  rec.? repeat.’ |spike(ppm)  rec.? repeat.”
alpha-HCH 0.01 92% 2% 2% 0.02  100% 2% 4% 0.02 89% 1% 0.7 103% 2%
beta-HCH 0.01 94% 2% 3% 0.02  104% 2% 4% 0.02 92% 3% 07  106% 2%
e 0.01 92% 2% 2% 002  100% 2% 4% 002  95% 2% 07 107% 2%
delta-HCH 0.01 91% 1% 3% 0.02  101% 2% 4% 0.02 87% 2% 0.7  103% 2%
Aldrin 0.006  75% 3% 4% 0.2 72% 3% 3% 0.2 72% 1% 02  82% 3%
Disldrin 0006  95% 4% 5% 02 115% 2% 2% 0.2 92% 1% 0.2  111% 2%
Endrin 0005  97% 9% 9% 005  113% 1% 1% 0.05 85% 1% 0.05  106% 2%
Heptachlor 0.006  85% 3% 4% 02  83% 3% 4% 0.2 74% 2% 02  89% 1%
:sg:f‘::f' 0006  96% 5% 5% 02  17% 1% 2% 02  109% 2% 02  116% 2%
::::::'é" 0006  94% 4% 4% 02 116% 1% 2% 02 106% 2% 02 117% 2%
2,4-DDT 002  89% 13% 13% 1 95% 3% 4% 1 85% 2% 03  101% 3%
4,4-DDT 002  104% 8% 9% 1 105% 4% 6% 1 92% 5% 03  110% 3%
4,4.DDD 002 101% 7% 7% 1 116% 1% 2% 1 114% 3% 03  109% 1%
4,4-DDE 002  93% 12% 12% 1 94% 2% 3% 1 107% 2% 03 9% 2%
? recovery

“ repeatability
¢ intermediate precision
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Annual Report of Osaka Institute of Public Health, 1, 2017

Determination of Organochlorine Pesticides in Livestock Products by GC-MS/MS

Kensaku KAKIMOTO 2, Haruna NAGAYOSHI 2, Mizuka YAMAGUCHI ?, Yuko YOSHIDA *,
Yusuke TOKUNAGA 2, Yoko KITAGAWA 2, Yoshimasa KONISHI # and Keiji KAJIMURA *

The method of analyzing organochlorine pesticides in livestock products using GC-MS/MS was developed. The
pesticides were extracted with acetone/hexane, defatted by acetonitrile-hexane distribution and zirconia-coated
silica, and purified by ethylenediamine-N-propyl bonded silica column. The average recoveries of tested

pesticides from the spiked samples were between 72-117%, and intermediate precision CVs were under 13%.

Key words : animal livestock product, organochlorine pesticide, solid phase extraction, GC-MS/MS

a  Osaka Institute of Public Health
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BT O0ENDDLZENPALNE RS,

IKIEIK, 2 PR

2 lXTTIZ 201346 A L 2014 522 HIZ
kWW@%E%%%FﬁE&kiokwwwm
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FiEE LT, Kk 2 £ D FE £ LC-MS/MS 12k
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RIS KOS

a RPRAEERE 22 F St i A2 b
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T 7 UV MY A ORI RS T 3R
AR Lz, B 10 mg 277 F=
NUJL 20 mL T L72b OEZ IR (500
mg/L) & L. ZHhZzEERKRKCAHRL A
L7z, Wik v~ 27 Z 7% Waters t-H D
Acquity UPLC H-class, & &5 HTEHT Waters #15¢
® Xevo TQ-S micro Z i L 7=,

2. Srbr A

BEFICIT AR E LT01%XHE, BiiRe LT
T b= U AEMHLEZ, 1%B T2 5MRF
L7-t. 153 T95%B £ T/ 7 V= h&1T
W, FOFEFE T oREIREFLTZ, BT AT Waters
#1447 ACQUITY UPLC HSS T3 (2.1 x 100mm,
1.8 um) ZEMA L7z, 77 NEEX 40°C, EA
I320 pL &L (FED),

F£1. 77V U A0St

HPLC
E ACQUITY H-Class (Waterstt:)
YA EN ACQUITY UPLC HSS T3
(2.1 x 100 mm, 1.8 pm) (Watersft)
B A 0.1%F BRI, B: 7 b= R UL
B: 1% (0-2 min) - B: 95% (18-25 min) - B: 1% (25-35 min)
it 0.2 mL/min
T KR 40C
A 20 pL
MS/MS
2L {E XEVO TQ-S micro (Waters#t)
A A AGiE ESI-Positive
WE ik SRM
EoH—A K TVH—V—AFr  TaFs b F
T7YNRIA 443 85, 341

3. ZY RN

WHET (ORI RIRT) ISk ST 5 KiE
7K 500 mL \ZF AT~ U 7 A 10 mg RN L
THREBEEEZRELEZ LD EZAKEKREE L
Too ZKEIZHIT D EESHOFEAM LA R EE DO H
REA BIEE TR EEMET 5, BEEKS
LERALTEY Y, FAIE LTHEMD 1/100
FCEETAHIELEEEINTND, ZDH, &
BHZT 7 Vv MY A2 HEEED 1/100 TH D
0.00002 mg/L (272 % K 9 WZHIN LTz, Z DI
Bt HWT 1 H 24 2 0M7.3 HORBRZ 1TV,
BHE, fMTREBLIOENBELZRD, Wik
DIV 21T > 72,

MU
RO

4. RS — T EA~ D H
/RS IX HPLC B T 2% AW -BE#EEA
-LC/MS/MS 15T, 140 FED FEEIZOWT—HK 4
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WraRiaTnsg 2,

ZIT, AW T, KETORSMEE
FERRD 5 %, /IMRD & RIFRIZ 140 FEEESKDZ AL
BN IS AT RED R 21T o 72,

FARREET N U U A TERBESRZRE LK
TEKIZHRE DS 0.00001 mg/L (2725 k52T 7
VR U A AERER RN L, n=5 THOMNZITW)
BE L HMTREZRD T,

fo R

1. ¥ AR kL
FTUALINIFLDTARANNT NAEFAS
7elz, 77 UV b U AU OKEEIR 100 pg/L %
WCTF Y =Y —A F L AF x5l ToT-, %
DFER, 18 442 \ZHRT 5 miz 443 [M+H]
& m/iz 460 [M+NH," MRS (K1), miz
443 DIREED ST RNsRn-7-Z L & BEEIC T
T AMEEFEHA LW EnG . [M+H]TO
m/z 443 &R L 7=,

-
—

....

1. F7UAL R FLDTY H—H— o Fo &
F ¥ O F

WIZMIz443 (\ZOWT, Fa X7 A F U AF
¥ UERATV, EBA AV EHERA A EBREL
7o 2V Ta T RAF—20V Tmiz85, 10V
T mfz341 BIEICIELS fER S22, BiE &2 8
AL B EMRA AL Lz (K2), miz



85 |Z[M-CH,0-C3HyCl03-SO,CH;]. m/z 341 (X[M
- (-O-CH-CsH,0) [ THh B L& 2 v (M 3),
Emgiuwmms%mmt%79w%9ﬁ
NI mz443 % 7 ) h—H—A A L L
T@RLT%D\7H5?F4ﬁ/&LTMmh
341 & mfz262 R L TV D 10, Fex DRFTT

b

TefuryltrioneStd100ppb_20160805_02 4 (0.160) 1: Daughters of 443ES+

1004 2.00e6
e CE:5V
341.11
23002 261.22 | 402.05
i 1 | T
T r T r T r T r T r T T T r
75 100 125 150 175 200 225 250 275 300 325 350 375 400
TefuryltrioneStd100ppb_20160805_02 4 (0.168) 2: Daughters of 443ES+
1004 2.00e6
8482
m7f3um
=] CE: 10V
26103 30481 350.03
201.08 | ' ‘ 40174
o e e e e e e ey H miz
50 75 100 125 150 175 200 255 250 275 300 325 350 375 400
TefuryltrioneStd100ppb_20160805_02 4 (0.177) 3: Daughters of 443ES+
100+ 8488 2.00e6
/- wyfzam
=] CE: 20V
34123
10078 30481
66,95 | 188.88 241.09 27818 317.08 37438
I . R il o iz
50 75 100 125 150 175 200 235 250 275 300 325 350 3715 400
TefuryltrioneStd100ppb_20160805_02 4 (0.185) 4: Daughters of 443ES+
. 2.00e6
100
85.20
=] CE: 30V
261.91
67.08
193.22 24339 27701 205%1 34120
94
oty ml i ‘ Bl A | [ S e
5 75 100 125 150 175 200 225 250 275 300 325 350 375 400
TefuryltrioneStd100ppb_20160805_02 4 (0.193) 5: Daughters of 443ES+
1004 2.00e6
=] CE: 40V
8463 26179
304.94
|65 .76 108.98 167.05 201 9 28971 276089 ' 5229
o o N SN T I MH , miz
50 T b 1% 1% %5 200 2k 250 275 300 325 35 375 400
TefuryltrioneStd100ppb_20160805_02 4 (0.202) 6: Daughters of 443ES+
. 2.00e6
100
o] CE: 50V
26172
8463 11540 14143 17787 21953
t 28877
[T S T Y mi\. m Ll i M J miz
50 75 100 125 150 175 200 225 250 275 300 325 350 315 400

X2 77UV NNIAOTaX T NAF L AF
Y > DORER
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1
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HLalU g XX —20 V T miz 262 LR
SN, miz 85 DFRED T NMVER L /o
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2. fRER

T7UN KNI OmERER 4 TR LT,
R 513 0.005, 0.01, 0.02, 0.04 35 370 0.08 pg/L
D5 e LT, FEEREIT 099 L EEe | B
U 7R EARE DS BT,

2500
Jo
,I
2000 1 J
U4
/
1500 ’
U4
S @
¥ /
1000 A Pl
4
’ v =27679x + 120.75
o0 gflo R? =0.9995
@
0 T T T T

0 0.02 0.04 0.06 0.08 0.1
Concentration (pg/L)

X 4. 77 VU)LY A OMER

Z 4 PR
mﬁm%mmf§%ﬁﬂﬁ%£mbt%%\
BN 100%., PHTREEDS 13.2% 8 L OB E
D 14.8% & ZY VR AT A K74 > D BEE WE
W= B R® amon (£2), ZoZk
N, T 7 UMY AXE T A-LC/MS/MS
ECHEIEMO 1/100 FTERTESZ ENHL
meleolz, o, REZBOVUEY—7 %
LA BIEL BIFTHY . BE, IMTHES
FOENKEENEALZEBECTHD 0.00002
mg/L BERE FIRME L 72 -7,

F 2. AKIEKZ AV T2 22 MR O 5 2R

S0 EE B BHITHE =ERRE
(mg/L) (%) (RSD%) (RSD%)

0.00002 100 13.2 14.8

4. B AT~ O
AEEH L7 UPLC O F 5 A TiE 1 BIO4SHT



W23 35 Iy T - 7243, 7l U K 9 e fhirii
TEL OBEEPREB IS0, FRFMEICE
=X =TT ¥ U RNVENREL IoTz, TORE
BOHENTT — X BV ALK TH 5 Dwell Time
EE LT A. Tole M a2k T 2 &0
TERMSTZENL . WIRE 0.00001 mg/L
OREFCIETZ7INV NI A DT FLE I A
ADEPEHNTE T, =7 BRI neno
7= (45),

*Z T, FE)T Dwell Time % 1 msec 7>5 7 7
UV MU A ORTEZYMEN ENTZHED Dwell
Time T&H 5 130 msec ~& K <iRE L. O E21T
STRER. SN e dGE S, BE— 7 Bt s
7o VRINIREE 0.00001 mg/L CTIEEE 98%., T
FEEE 7.7%  ASINPEEE 0.0001 mg/L TIEELE 99%.
DHMTREEE 2.5% D RAF SRS o (R 3),

Dwell Time: 0.001 sec Dwell Time: 0.130 sec

[/ 5. Dwell Time OV X577 U4k U A2
Dr v~ k277 55 (0.00001 mg/L)

3. ZHGT - HONTICBIT 2 EER JOPH TR
JE Dt R

0] E =E BEAT B

(mg/L) (%) (RSD%)
0.00001 98 7.7
0.0001 99 2.5

IO EMNDL, BEEIIOWTHEHEEA
-LC/MS/MS 1ED L 9 722 1oy — 7 53 Wi % 3
TLHHEE 1 BOaHRHZEL &0, 401
£ BB A 4y BfE S B Dwell Time % 5 D IZHERE T
EH LT, EETHMNEOHDHIPEET
® S/N ez & T Dwell Time DR E & TR9
DR ENVETHLZ ENPHLNERS
77
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AL D —EHIXE F R (H28-fd fi-—%-005)
WZEEfIN b0 TH D,
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1) tHEEN B AEE . BN Ty

7 2011 4|
2) ESZBREERFERT. BT — 2 X— R,
http://db-out.nies.go.jp/kis-plus/index 3.html
JEAGEAERE. KEEEZETIES
Dl 7 K OKE AT 0 —F B 2
DWT (R 1010004 5. K 15 4F 10 A
10 H) .
4) JBATTEE . SRR 27 AR 2 [RIKE AL YEA K
BOEM AT RL 2, AKGEFUK TORHIRE DS
EVEIEADOIHRIZ DN T (F) .
http://www.mhlw.go.jp/file/05-Shingikai-109010
00-Kenkoukyoku-Soumuka/0000068171_2.pdf
JEAE TR R - AR R AR A - R
L. KEEREICET 285 OREICHE
DEJEAETBREDED D ED —HIE
KO TRE R B3 548 5 Ol E e OVKIE
EREA TR O —HSEF I DWW T O—#igk
E. (A% 03285 9 5, FaL29 43 H 28
H) .
6) KB, SRR 25 4F R FRIFF KB 7K A7 B
WE .
http://www.pref.osaka.lg.jp/attach/26657/000000
00/H25biryouyuukityousa.pdf
AT R R AE AR R, AE AR
%85 OfE & OZKEERAT R O —B
RS NS K E KRB B BIZ 31T 2 S H A
22T (EKFEEE 1010001 5, Ak 15 4R
10 7310 H .| FAEIE SRk 29 4E 3 7 28 H) .
8) JEARFE RS TR R OB K E A B
MZES. KEEEDORE LFIZHONWT (F
A 1544 1)
http://www.mhlw.go.jp/shingi/2003/04/d1/s0428-
4e.pdf
NREEBL. APREBEE, Tt BB KGEK
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DT 7 V) b U F U GHTEDRRE. RERT #0906 55 1 %, FRk 2449 H 6 H) .
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Annual Report of Osaka Institute of Public Health, 1, 2017

Development and Validation of an Analytical Method for Tefuryltrione in Tap Water by Liquid
Chromatography/Tandem Mass Spectrometry

Sokichi TAKAGI ?, Fumie ADACHI &, Jin YOSHIDA 2, Norihiro KOBAYASHI °

We developed a liquid chromatography—tandem mass spectrometry analysis method for the determination of
tefuryltrione in tap water. Calibration curve showed good linearity and correlation coefficient was over 0.999.
Recovery tests of tefuryltrione spiked into tap water at the concentration of 1/100 of the target value (0.00002
mg/L) were performed in accordance with the notification of Ministry of Health, Labour and Welfare of Japan.
The trueness, repeatability, and intermediate precision obtained by the recovery tests satisfied the criteria of the
test method for drinking water. In addition, it was elucidated that changing dwell time is efficient to accurately
analyse tefuryltrione together with other pesticides by multicomponent simultaneous analysis method.

Key words : tefuryltrione, LC/MS/MS, tap water, validation test

a Osaka Institute of Public Health
b National Institute of Health Sciences
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KPR GEREZE 2 FARRRJE TR 2454, Ann. Rep. Osaka. Inst. Pub. Health, 1, 73-79 (2017)

KERRABIZI T DR & FL(2015 A
—#i N XF D E Y —

i I N G o

KIFF T, KERKERAEREE DM LA D Z &2 BN, 1993 45 X 0 FFNAKGE SR, FREPT,
HBF LT, KEFERE)OW 25 THMTREERFXEL TR L T\ D, SHIZ2015FELD (—
FEYRBE L A TG AR OZFERIEIC & 0 KBRS KK B R 38 B KB R
EF) B R GUTINRE EEE B E 2 BAA U7, IFNZKIE FHER 31 FERI R OB E MR A 334 17 #4664
ERIGUT, SR OE DL G AR RIER & U COMNBIEEE A I L2/ R, 22 1 &0 4 #E
W AU Lotz TAMUVE) E7ro B e 7 ru—7 v 7R OFIEEZ E L& 25,

Wb RAF e RAEEE 1T,

F—U— N KEK, SMEREE R,

KRB KB AR AR A SRS S BRI, K TE K
BEREREEOR E2XD 2 2 HME LT 1993
AR 0 KN At R [ S B S A AR & I T
T, KEFEREOH I EH/BTEBLTND
O X 5122015 4R X 0 METE, —fRFEEA
KIKE IV A T T AR O Z 5% 1T TR
BRI 5 S L S BB KK B R A 38 B KR
BEEV R E LT ANBEEEEEEL MG L
2o TOHMIX, BEOKEREEEN, HEMN
ORI ERREEE IS BN 5 Z & T, B
KEOm b, FiEE ke a2mird o2 L
Thb,

2015 FEOXGIEE L, BHEEE & LT (6
KONZEDILEY ) Z8&E L=, Slid, HEERE -
BRARERTH Y | KE, BIRM, FEALD
b, E-EMmE < oaeicHnbi
TWD I, Z L THoOBby . Eky, TEsE,
FEREYE . BALW <o IR 1T MRS YL, AR
A, GEM, RS REAREA, E
e L TR AVnSITWD D, AKIESE T,
BRlaen, M LSX, B EK R O BIE
HALEIC R ST b 2, -8l EyA
JLHETHRADME T 2mg/H TH D 1,

BT DO BT . SHDOERN K A A4 2
B ADBIGRIFEED R WA E 5T 1~10
mg/H ORETRLOEMMEBIRLTLHL
MR EEE TN EENTWE D, dikOZE
DALEY DB G ILAEL, 1958 D KE FUE
BT 2AG(RAEESE 23 5)T N mg/L 24
2T B2 EHE S, 1966 AFDKE
BT 28 B (RAELEDHE 11 5)TIE 11 mgL
UFTHiZ L) EHESNEZ D, 2003 FIH
e SNTKREREED LE L ORFHIBWN T,
[FMECHBEE 72D LUV OIREE LD HFKEE
E D OBMEME S, FIKEEE IR 5 FEAE
(B L. 1992 FLIRE, Hr-1ZBNT 5~ X A b
72N &0 D 1992 DO HFIZE B 2 O FEATE
THER L. VEMSE A~ DAL I S BLS )
510mg/LUTFETEHENEYTHD, ] & X
AL, BUTE D BUEOZE T I LA 1,

I SR
1L 2R

IKIEF ARG OB EREEL TN
. 31 RN 17 #BETH o7,

a KIGEREL SFARVITERT AL ATRBRTLR



2. 906 1%

2-1. FEEEE BERUR O R 5 1k

2015429 H 28 HIZ KBl ze a2 AR FEATIC
KK STV A AKGEARR 100 L 2R Y Z 2 71C
Bk L. SRERMER (Fn Mg Cu:1002mg/L) & 15
mL(EREE 0.15 mg/L #84), F7-EREIRED 1%
2725 X O ITiEBR(FoGHEE, A EFEeBHIEM)
UM UT-BICHAE L, B, KEAKFOH
FEFEIT 0.001 mg/L K Th 70, EHE oI
B L%, 1 LORY =F L AR 70 ARICERE
LT 2015 4F 9 A 30 HIZHUATIZH WD THAERT~
BiAm L7z,

2-2. FEEERE BB O B —VE R OV TETE
ARELOY 2T D722, 2015429 H 28
H KRS 3 BREURE 2 TR NEIC S G © 5 ANfk &
o CHIE Lz, 5 3B F4MEIE 0.151 mg/L,
REHOZ®EREE (CV) X 0.75% T, H—PEIC
RIBEN 72N 2 2R L7z, £7-, A, i
fitg 1. 5. 8, 15 HBICHIE L-EEX 112
R, FARE 15 B £ TOHRIC I TUTBLERR
O X 2NTE 0 THAMEPIZR S ie o7z,
LR X0 B st o B — I I e <L Bl
itk 15 HRIILZETHD I L 2R Lz, 728,
T RTOSNFER XA % 15 B AN 2 B
LT Z EZMERE L TV D,

0.20 -

0.15 @ & @ —
2

g y=0.0001x +0.153
i 010
]
B

0.05

0.00 . . . . . . . - ‘

2 0 2 4 6 8 10 12 14 16

FiAi & D B 3(R)

X1 KRR O R EMMn =3)

2-3. REtOHETT ik

BRA B DKERECET 285 0HEIC
HKOERAEFBRENED D HE] O7 L —»A
LA =R ERHT X D —F ok (LT
FLAA 1£), 7 b— A= PR ERHT X D —
FHTE (LT AAS ¥E), 8RS~ 7 A~k
T ENLZ K D —F (LT ICP-AES

-4 -

B R OFEREES 7T A~ EeorEBIc L5 —
FOWHECLT ICP-MS #£) & UTe, Bifi L7-ksHE
EHEEHZ DWW T 5 [ ORIEM O ) % A iE
&L, RERAE ORGP A A R
WZCHE L, MAEFEEFIEE, 2HF v — b,
PR, OWTITIR D A BE0EES AbhE T
M32nZ &b Lz, MHMUE] 1234 LB
KL TT7+v—7 v FHMEE LM LT,

2-4. FHHOMGEEST 1L

AR B, TEE ] (ST HRR2REAT,
ZR)B IO Z A a7 TiHEEITV, 05 ORI
TR B W TP Z Bil L&z T4
Nl & U7z, TEfE) 13, S8 oAl
ZHAWT, AEKHEE 5%E LT Grubbs DFEH]
BE WEITV, EHIN-REMZERO 7R
ENSFEERD, Zhzae TEfE] &Lz, &
ZHRIL, UTOXbHEE L, £10%% Fr A #iPH
e L7,

=)
it

RRZETR (%) = (BT O A iE — T3 4E) )/ TEAE ) 100

Z AT IS NEETHE L 19,2 227 O
RHME 3 R A FFRGIE E Uiz, 7ok, SN
THIE SN EEHEREN D CV 28 10%% 81
L 7= ¥SBE O A il R e 4 & LT,

fili R OB %2

1. oMk

AGE IR OB KR ZEE N V-
R GFEER 1ITRT,

OB SRS Tl ICP-AES 14 W Tl 2
T DRI T . ICP-MS S FEE 7 ik
EThb LBz BN,

# 1 SAKEREORER L

AR5 AGHS RS BEOKE RS
7 L— A L AR g a
(FLAAJER)
7 b= AR ) 3
(AASE)
BERE S T T A~ -FNor e Bk 0 6
(ICP-AES)
HUIES T T X~ E BTk 21 4
(ICP-MSi£)

it 31




2. MRARE R ORGE
2-1. AR 7 AaT7 kO i)

TRIEF MRS 31 BB R OB S KB R A 3 17
FERE N DA SR, ZEhfeik, e
FRNZ AaT £ 2107, £/, BREMHEOE
¥t a 2 L3 ISR,

RKEEERE BT, EENZHREN
10% % #8i8 U 7= #BEI3AFE Lie o 7otz d, %
TOMBZ M4 & L7z, Grubbs OFEHEIKE
O LT A KBS A-31 BEERIS Lz T2,
70 O 30 HEBORAEE O I 0.155 mg/L %
(Bl & L7z, MEROF AL @S LT
FEBIE 1 BEBEA-3 ) ThH o7z, Fio, ZAaT D
PFAHIPE 28 2 T RSBIE 1 BEBE(A-3) TH o 72,
L7l o CRRERE N Z A a7 Ol 5 OFF R #
PR #EE U7 [SMUE ) (238 L7 B 1 1%
BIA-3D) &R0 . &IKD 32% (131)Th-oT-,

BEOKEMEEE BT, MEANZ IR
23 10% 7% i U7 FE LR o 272,
TR T OB %2 Tl x4 & L7z, Grubbs DIFEH]
MExFM L& A, FA S N HBIIAFATE
L7pho Tzt 17 B DR E O F-%)E 0.150
mg/L % [EfE] & U7z, RAZEROFFRHM L /-
2701 5 #E9(B-1. B-2, B-3, B-16, B-17)T
bote, —H., 1THREEEZHNTZ Aa7 xRk
WIFER, 2 A7 O, -7.93~6.68 L7
V. Z A7 OFF R ZE 2 - HEIT 4 HES
(B-1. B-2, B3, B-17)ThH-o7=, L= -> Tl
FER G INZ A 2T O 5 OFFRE & /i Lok
U ) (2354 L 7- R 4 #6R5(B-1. B-2. B-3,
BI7)E 720 . KD 23.5%@/17) & 72 -7,

A-17, B-1, B-2, B-3, B-17 Zxt&i, 4k
i) ORKOHEREEBEOSELBIZT + 1
—7 v 7 h S LT,

222, T u—7 v THE

FERS A-31(FLAA 7%, FRAHE 0.637 mg/L)IZ%f L
T74a—7 v 7Z2E R LI, FORRE, Wik
o CaANEICHERINTEZ LB LA —
NPT T —DT — L OV BT TH
ST EBRHLNI o T2, A= T T—
DWHREZ O L, S DICHMOELRE H
THMBIE LR R 0.159 mg/L & BiFemiE4s
GHZ ENTET,
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* 2 BRAHBI O TR R

At
WA e o SURICKHT 5
HWEES  CES £%f§ #ER  zraT
(mg/L) ’ (%)
A-1 0.145 1.02 -6.74 -2.26
A-2 0.146 0.920 -5.71 -1.91
A-3 0.151 1.72 -2.88 -0.957
A-4 0.151 2.73 -2.75 -0.914
A-5 0.151 0.470 -2.75 -0.914
A-6 0.151 0.720 -2.62 -0.870
A-7 0.152 1.23 -2.10 -0.696
A-8 0.152 0.660 -2.10 -0.696
A-9 0.152 0.810 -2.10 -0.696
A-10 0.152 0.290 -1.98 -0.653
A-11 0.152 1.42 -1.98 -0.653
A-12 0.154 0.540 -0.687 -0.218
A-13 0.154 1.26 -0.558 -0.174
A-14 0.155 1.75 -0.429 -0.131
A-15 0.155 1.40 -0.301 -0.0870
A-16 0.155 1.54 -0.0429 0.000
A-17 0.155 0.350 0.0859 0.0435
A-18 0.156 0.350 0.730 0.261
A-19 0.157 0.350 0.859 0.305
A-20 0.157 1.32 1.37 0.479
A-21 0.158 0.690 1.63 0.566
A-22 0.158 1.95 1.76 0.609
A-23 0.158 0.820 1.89 0.653
A-24 0.158 2.34 1.89 0.653
A-25 0.159 0.350 2.15 0.740
A-26 0.159 1.60 2.40 0.827
A-27 0.159 0.530 2.53 0.870
A-28 0.160 5.34 2.92 1.00
A-29 0.166 3.49 7.04 2.39
A-30 0.168 3.02 8.46 2.87
A-3]1 ** 0.637 7.85 310 105
SR il 0.171
j N 0.637
/Ml 0.145
YRS 0.08666
LN RE (%) 50.7
n 31
EE 0.155
ORI A
WA ey EHEICHT B
BEEE (I E%ﬁﬁ wER  zaa7
(mg/L) (%)
B-1 ** 0.102 3.12 -31.8 -7.93
B-2 ** 0.119 6.32 -20.7 -5.33
B-3 ** 0.126 3.21 -16.4 -4.30
B-4 0.146 1.77 -2.63 -1.07
B-5 0.148 1.07 -1.43 -0.780
B-6 0.149 1.80 -0.630 -0.600
B-7 0.149 2.58 -0.490 -0.560
B-8 0.150 2.46 0.0400 -0.440
B-9 0.153 0.460 1.90 0.00
B-10 0.154 0.990 2.30 0.0900
B-11 0.154 0.920 2.57 0.160
B-12 0.155 0.290 3.37 0.350
B-13 0.157 2.69 4.30 0.560
B-14 0.159 2.71 5.90 0.940
B-15 0.164 0.960 9.23 1.73
B-16 * 0.171 2.13 14.2 2.89
B-17 ** 0.196 3.85 30.3 6.68
S 0.150
Fe KA 0.196
s IMifE 0.102
Y 0.0206
IR E(%) 13.7
n 17

*EUE L% DRSS 10% 2 2 T b B
** EUEI IR T DRR R D1 0% A B A, ZAZT Ok A3 L EOFER (S i)
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OICP-AES
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P DL b D FEHERS A D CTHERR 2B 5 L O
IZREH S LTV D 19, AKTEFZEFTEDND 3.2%,
B KERAEZEE DD 17.6% DR & A 4
SR CHERAER L T\, £ LT, Kl
FEARFEOND 87.1%, BEKEMREIEETDONOD
88.2%DHERANY . MEMED AT 0 mg/L & W\ T
Wo, FBRICBW T ER ORI 0 mg/L & H
WeWZ b Lo TSR, KiE GLP Tl 0
mg/L #5955 X HIHEL T\WD, —H O
Tk, ATEZHMRE L7- ET/KIE GLP (ZHEV 0
mg/L % 5D 7o iR B T2 Y R % S L5
MEAEHR L ECHREL S L Tz,

R TITREERNC UHE T & DR LRI % 42
AL, RERIZZORAZEZ IR bRnE
LTCW5%, FLAA £, AAS {%, ICP-AES {ERB X
W ICP-MS £D _E[RIZZFNETIL 0.1, 0.4, 0.06 35
LV 0.02 mg/L THhDH, KiEFEEKRFEOND
12.9%, BEKERAEFEE DND 353%DHERT
X, RbEWBRESNEROFMBEE B X T,
IS OB TR B ORI & &R OFFA N
WEIEET D HERSD D,

R TIFZERBR OHIE DR, 225 B O fE 23
TEVE T & OPRFEFPH O T IRAE(AAS 74 0.04 mg/L,
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Annual Report of Osaka Institute of Public Health, 1, 2017

Results of External Quality Control on the Analytical Measures for Tap Water in Osaka Prefecture.
-Copper(2015)-

Jin YOSHIDA and Akio KIMURA

In Osaka Prefecture, external quality control on the analytical measures for tap 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.). From 2015, by request of Osaka building maintenance association,
we started to implement the quality control program for building inspection contractors. Thirty one water supply
corporation etc. and 17 building inspection contractors participated in the external quality control on analytical
measure of copper and its compound in 2015. As a result, one water supply corporation etc. and four building
inspection contractors were evaluated as outliers. We executed the follow up survey for these five facilities and
retesting was performed. In conclusion, after unfolding and correcting the causes, all facilities obtained the

accurate results in retesting.

Key words : drinking water, external quality control, copper

a Osaka Institute of Public Health, Division of Hygienic Chemistry, Environmental Health Section
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AL, TEREORFHOLHMIZOT D WK
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TIETREN TR, ZF 2 TARIFZETIE, &
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1A J OVt en

HMTOKEREBEH), 1,I-YAF e RV
(DMH)(F5#%). N\N-2 2 F L7 =1 (DMAN)(fF
Ry, b U AFAT I AEER(TMA)CE R E R
B, T FIAFALZF LV T I
(TMED)(5#fk), Y AFNT I ) =X ) — )b
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R EFH Lz, ~FHAFL T F T I
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HE(DMH-dg). N,N-¥ A F /L7 =1 >/ (DMH-d»).
N U ATF-do-T I VHEEHL(TMA-do)IE C/D/N
Isotope WA L7, @Rk v~ 77 7-
X T NRUVE &5y BT EH(LC-MS/MS) 1, LC A
Shimadzu Nexera ((£8)SEERUERTHR), MS/MS 73
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# 1 FHEGYE DMK
t&ns CASES HER AFR HTE  EERWE
AFPAFLITRSEY 100-97-0 (CHx)eNs  140.19 MILLTIFER
(HMT) (NT
Nl._N
ZNT
11-S3FIERSSY 57-14-7 (CH:):N'NH,  60.1 MLATLFER
(DMH) H
\N’N\H
|
N,N-S3FNT=I> 121-69-7 CeHuiN 121.18 MLATATER
(DMAN) SN
NIXFI T 75-50-3 (CH3)sN 59.11 MLLTILFER
(TMA) SN
|
FISXFNIFLOITPES  110-18-9 CeHisN 116.2 MLLFLTEE
(TMED) r‘n
SN
|
N,N-S3FIIFINTFZS 598-56-1 CaHuN 73.14 MLLTLTER
(DMEA)
NN
|
SAFNTEITHI-I 108-01-0 C4H1oNO 89.14 MLLTNTER
(DMAE) &
2N OH
TENSSDVRE 542-05-2 CsH:Os 146.1  /OORLA
HO OH
[ [ [
o o
1,3-S/(FOFSURSES  108-46-3 CeHeO, 110.11  5O0ALLA
OH
HO” t
1,3,5-NERDFSACES 108-736 CeHeO5 126.11  HO0RILA
OH
Ho’t\OH
TEFNTERS 123-54-6 CH,COCH,COCH;  100.12  /00ALA
o O
277N 551-93-9 o CsHoNO 135.16  /O0MILA
N
3-72/7ENIT)Y 99-03-6 CgHoNO 135.16  /O00MILA

2.0

K LRSI R L D %6 < 3KERME S
W@ < BEARERIC X B BRI IR TR EEC
bb, TORYH, BEEA-FEHEEEK 7 o~ b7
7 7B ESHIT(LCMSNEIZ K b —F ik a8
WU, &Mz BE Lz, LC-MS/MS DOHlIE
SFHER 2 R T, OVTEOEIRIILL T O Y
Thbd, BKREHCEENDEBEEFRE2 T A2
NEVEET Y U ATHE L, FOKREHIAL
020 umOEEEEL T —ZRBRA LTS T 4
B —TAHiE LTz, #0EF 10 mL (2 PR AEA IR
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(5.0 mg/L HMT-d;, DMH-ds, TMA-dy & T* 1.0
mg/L DMAN-d;)% 0.1 mL %721, LC-MS/MS
THE LTz, ED%, KEAK KON K% 5 A
LT 0.001~0.01 mg/L DOJEE CHIIEIILFEER %
FehE L. EE (BENER) ROPHTREN, B4
FEE ORT G A R T A O AEE
W7z Ll bIRVWIRE 2 & FIREE L TR
L7z,

3. KT D FEREH A
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LRI S %) AT L. JFK &K E St
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B 14 gk, BB AW S fugk. TEALER : 4
B, TETERRALER : 2 figk, A v -TEPEIRALER
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AF Q& Lz, BIRNL7Z Ql MHEHNDL T
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KT E2F LT B N ATA T AL R o T
T2, AOHTiEOMEE L,
EBEA-LCMS ETIEREORMEEZITO R
W2, OHTORRE Z R ET HIKT & LT
~OFENEPNEEIIRD, D07 LERETL
ToRER, NS 46 mm & K& <, FEAE S0 UL
EWVIHIREBEFEAZEMLTCHLZ v~ F T A0
LET D AtlantisT3 7 7 5(4.6 X 150mm, 3pm)
R LT, F7o. EHEFEA-LCMS EITEEHT
GENTVDE= R v 7 ZANRZDE FHEIHIE
AEnd7d, REtFho~ Y v 7 22X 5
EEEEZ T HAEMENEL 2D, TD),
PSS HEM)E 2 O CIRCEE A B D 5288 % /MR
(AT, fEH L LC. HMT, DMH, DMAN,



# 2 LC-MS/MS &Sk
ESIIRZFT+4 T

HPLC
=E Nexera((¥k) SR E/EFT)
PS5 A AtlantisT3
(4.6 x 150 mm, 3 pm)(Waters)
BENE(A) 0.1v/v%+E8
#ENHE(B) TR RUL
RE 0.4mL/%>
PSST> R 5%B (593)B—1053—80%B (553)
DS LBE 40C
FEAE 50 pL
MS/MS
=B 3200 Q-Trap (AB Sciex)
A A>ALE ESI-Positive
BIESE SRM
EZH—AA>
Q1 Q3 PIERIRSE
HMT 141 112,42 HMT-dp
DMH 61 45, 44 DMH-dg
DMAN 122 107, 106 DMAN-d;;
TMA 60 44,45  TMA-de
DMEA 74 46, 44  TMA-dg
DMAE 90 72,45  HMT-dy
TMED 117 70,72 ERAEY
2-F= 7RI > 136 91,118 fEAEY
3-FEITERNITIY 136 94,93 @EEY
HMT-d;, 153 122,94 -
DMH-dg 67 49, 51 -
DMAN-d;; 133 115,113 -
TMA-ds 69 49, 51 -
ESIHF T
HPLC
ziE Nexera ((¥k)S:RRERR)
NS A AtlantisT3
(4.6 x 150 mm, 3 um)(Waters)
BEME(A) 5.0 MMEBS )7 > EZ D LIKER
ZEE(B) 7t hZ kUL
piine=1 0.4mL/%>
PSTIZ R 20%B — 105 —>100%B (243)
NSLRE 40°C
EAE 50 pL
MS/MS
Ei 3200 Q-Trap (AB Sciex)
A AALGE ESI-Negative
RIESE SRM
TEZH—AA>
Q1 Q3 EPEE
1,3-2)\« ROF2ILRE> 109 65, 41 (HEAETY
1,3,5-fMUEROFIAE> 125 83,41 EAEY

TMA. DMEA, DMAE, 13-¥/~1f Rr ¥ /L
Ny, 135-FUk Rafxuv_ugr 2-7
)TN T2 3T )TN T2
HERTHIENHREEL 5Tz, 728, TMED
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D= hY w7 AP EMOERS Z N TEen
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INTIE D4V H gt LIRS R L OVE & TR
A% 3 1R T,

. . . .
3 HIKAERT I R E D Sy T ik D 24k
o .
INT A= K OEE TR
- RIGRE BE PTRE -
HEOER (ma/L) (n) (%) (RSD)(%) EETRE

HMT JKIEIK 0.001 7 117 11.8 0.0010
sAIAK 0.001 7 110 6.4 0.0010

DMH JKEIK 0.01 7 97 11.7 0.010
sa)lIok 0.01 7 86 8.4 0.010

DMAN TKIEIK 0.001 7 93 5.3 0.0010
salllak 0.001 7 93 6.3 0.0010

TMA JKIEIK 0.01 7 99 4.6 0.010
a1k 0.01 7 94 6.0 0.010

DMEA JKEIK 0.01 7 89 5.4 0.010
sa)lIok 0.01 7 81 9.0 0.010

DMAE JKIEIK 0.002 7 89 4.9 0.0020
sk 0.002 7 93 4.5 0.0020

1,3-Z)\(ROFIIARIES JKEIK 0.01 7 86 6.2 0.010
sk 0.01 7 89 9.4 0.010

1,3,5-NEeROFIASEY TKIEIK 0.01 7 88 7.4 0.010
SR 0.01 7 87 14.0 0.010

2'-7)7ENIT)> JKIEIK 0.001 7 98 il 0.0010
a7k 0.001 7 98 8.3 0.0010

3-P)7ENIT)> JKEIK 0.002 7 112 8.1 0.0020
sallak 0.002 7 118 6.4 0.0020
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Annual Report of Osaka Institute of Public Health, 1, 2017

Concentrations of substances being difficult to be dealt with by water treatment in 30 Water Purification

Plants in Osaka Prefecture, Japan

Jin YOSHIDA, Sokichi TAKAGI, Fumie ADACHI, Yoshihiko KOIZUMI, Takae NAKAJIMA, and Akio
KIMURA

Substances being difficult to be dealt with by water treatment are the ones which produce the drinking water
quality standard compounds such as formaldehyde and chloroform by water treatment process. These substances
were listed by Ministry of Health, Labour and Welfare in March 2015. We developed analytical methods for 10
substances out of the listed 14. Using the methods, we surveyed the actual concentrations of these substances
in 30 water purification plants in Osaka prefecture. As a result, levels of all substances were lower than

corresponding quantitation limits both in summer and winter survey.

Key words : substances being difficult to be dealt with by water treatment, liquid chromatography / tandem mass

spectrometer

Osaka Institute of Public Health, Division of Hygienic Chemistry, Environmental Health Section
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TGRS % 2TRORFELRIET X O/ ST HlaIEROMET

RAES /NRFEZ KINESE HHER®

(HEWEEZ AR T DFEEMN OB T 51E/F] OWIEIZ LV E 2844 H 1 A0S [FrEH
BT IV ERGITAERT D27 VB OFEMBHER S E~OMHANEE L ST, 24 ORFEREH
7 22 (CAAs) EZFDONRERME THDLT =) 147 2= DT 2 28T 26 WENHIE
KB L S, DTS TED L HEZRAWTITY 2 & L &N, k2842 A 22 HAHEE:
WV 22 5 R R X 0 RBR G2 NL D, JISL 1940 2 S5 I E DRIR SR STV D =
L ERWERT D2 ENRO BT, JISL 1940-1:2014 (23 % 23 fliD CAAs [BIIRE R D= E 2 5, 2.4-
T2/ bty (24-DAT) KON 24-UT 2 7= —)b (24-DAA) 1T IS ETREND HEEE X
D HEEITED -T2, £TT, 206 2WEO BIERINGEERZ B E L, BFICGRICE 53 5 EHKIZ
DWTHRF L7z, TORR, =R L —F —IC L2 TROF RN D RKE < IRBEEIIEE &
TE (LT 5 2 & TH{LAHDOEIERN L E S iz, F7-, RREERIR &AW o6 3 28t o
AL A —BICT 5 Z L TEREMEORENSE L, 2,4-DAT X 2,4-DAA O HIEENHETH D 50% MK
C20% &0l T D Z ENAlfEL fe o Tz,

X—U— R BESEHERT I T YR 24-U7 X MV 24-07 X )T =Y — )b JfERLE

T GBHE R B R F OGBS LT L7120 30 ng LR T, HHEIBA TED S
BIFEHS T 3000 FEFHLL EEH S TWDH En JiE WOERAWTITY 2 & & &Ry, Rk 28
PITW5D, —EBOYEHIRE N & 5 W TR HY 2 A 22 HIHME W E A RS R B DI &
W S A, R & 5 WOIEIEN ORI E AT D RBRFEMICHENL D, JIS L 194089 % & |2 f
B CEILORIN T, ERAMEHET DS, b EDEILENHERE SN TND Z & 2R T D2
LT8O ND FFEFEHET I Q4 WE) ) EMRRD BN, JIS L 1940 L. EN 14362-1:
EAERTDHAREENH D LD, HBBETLH 201219 TX EN 14362-3: 20120 % FLi2/ERk S h
ERASEE &= D, 1990 I KA Y T 72 1SO 24362-1: 20142}z (Y ISO 24362-3 : 201419
WO TEEIE S 4, £ D% 2002 4121 European ERICNETH D,

Union (EU) 2T, £/, FEYZIZLD LTS WHZBWT JIS L 1940-1:20148(2 33 X [A]
T VT EEESRCENICE W T, EU L [RERO S INRRBRZ Ei L= & 2 A, mRENTZHH Lo
HL<ITAFEREDOIDRBITEHN SN TV D, FF HEEFHABETFLTH 24-UV 71/ hLz v

EFBERT O, Rk 27 4 12 H oy (24-DAT) B X 24-0T7 3 /)7 =Y — )L
B T80 978 CREDEDS AN % LT- k. (2,4-DAA) (K 1) oBEIIERIT, B EHE
ZORKRWEE L CREE -7 T4V b= (2,4-DAT : 50% % T" 2,4-DAA : 20%) LY b
ATV bEENTND, BHE KD o T2, & 2T 2,4-DAT K TR 2,4-DAA
BOEOHHIE IS Z L ICEERMN 1 7T WZOWT HEERNE#EERZ B E L, BRI

a KRR L AN T TR AL 2 A A TR BR AR
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WA BIFT KOV TCHRE L0 Cltd
%o

CH.
o~ CH.
NH, NH.
C7H;oN50 C7HoNy
MW:138.17 MW:122.17
NH. NH.
2.4-DAA 2.4-DAT
2,4-DAA 2,4-DAT
Kgsfig(mgLl) | 1.95x 104 (25°C) 3.5%x 104 (20°C)
Syl fa%(logP o) -0.31 0.35
#4JE(mmHg) | 4.68%x 102 (25°C) | 1.70x 10% (25°C)

1 2,4-DAA KX 2,4-DAT OFEEZ N OWER
E B 5 Ik

153K

2,4-DAT 3 bRk LR R 99.9%) |
24-DAA [Z 7 <=7V KU v T8RO analytical
standard (#li 99.6%) . 21 FlJE-AHE ik 1 X B s b
L NEEEME OT T dg T T X
U ydg ITFEHSE T8 s T4t Y
T SRR TR O (R 80% LA 1) |
t-7F /A F T —F /L (MTBE) 13BIH b4
Beik, B+ DT 2037 L i Chem Elute

(20mL) % M7=,

2. HEE KO E S
2-1. GC/MS :

GC/MS #EE X, Agilent # 5890GC |Z H ATE
L MSD g (IMS-Q1000GC K9) Z 335 L7=
EE A AV, BENEAZE IR, Agilent e 7673
AR\, % 7 U —707 A%, DB-35MSUI

(0.25 mmex30 m, f&/E 0.25 um, Agilent ) %
AWz, HEADIEEZX 250C, B 7 AEEITATE
#E Y 55°C (5min) - 15°C/min - 230°C (0 min)

- 5°C/min - 290°C (0 min) - 20°C/min - 310°C (5
min) & L7z, HEAFEEFATY v bR, HEA
X 2uL, A ¥ —T = A ARA ZUPRIRE
12230C., % V7 —HRIZIEAV 7 AEHAN,
I 1 mL/min [IZRE Lo, A A ARG
Electron Ionization (EI) £ C., A A ALELEIL 70eV

L L7z, AX ¥ F—F (SCAN: m/z=50~500)

KOVSIM £— RTHIE L, SIM E— RAIERFD

EEA Ay () 1 TAEBEITREINIZE Y
(2,4-DAT : 121, 24-DAA : 123) L L7-,

22 B—H Y —T NRL—F— :

n—& U —T /K L—%— |3 IWAKI # D
REN-1 Series, AN EERE TR RIL2H D
CST-20 Z M L, HEZ2E1T 31~36 kPa, [FlfiZ%K
IR TR T DA F 7 OBEEN DI NE
FE— R, KIBOEEIF40TCE LT,

3. FEVERRIR B ONWEBEE IR O F 8L & R AR O 1
%

2,4-DAT, 2,4-DAA OZHEH 10 mg % EfEIC
BOHY, ThENT7EF=FVU /L 10 mL TH
fig L, HEAEFHE (1000 pg/mL) ZFHBL L=, =0
% % BT 1:1 TIRA L, 500 pg/mL 2 FHEEAE
R AR LTz, 2 ez mR L, 210,025,
0.5, 1.0, 2.0, 3.0, 5.0 pg/mL ® 1%7 & h="hV
JVEA MTBE AR & 722 X 5 IS L 7=, B,
NEEHE)E L L CT v h ok -dos T 74 L
Y-ds D5 500 pg/mL A X J — VIR Z TR L,
MTBE T#R L T4 20 pg/mL & L7z (PEREE%E
7)o BIRFE ORI 1 mL 2% L CNERIEYE
% 50 uL & ERECEI L., GC/MS HIEIC X 5k
BIRZAER LTz, el O BICERMEE IS T
1L T4 Bl LA v TR &R & 1ERR
L. EMPEZHERE L%, EEEEHICHW,

4. FRINEIILEER

JISL1940-1:2014 gk 85 — 7 >/ 4 38 R O
EFHBERT L OERFE—F 1 Mo fH
ORI X 28 E 7 VRO H O] ®
D 19.6 fEZRTIAL (JIS ¥5) 1ZHE - TR 2K
O,

FANEIGGREHE OFFRL - 50 mL D U AEikes
\Z A% 7 —/L2mL & 2,4-DAT } (X 2,4-DAA DR
AREAEE (45 50 pg/mL 7 b=k U VIRIR) %
0.6mL (% 30pgtHY) RML, L, £D
AEHIRIZ, 70°CIZINR L7= 0.06 M 7 — g il
R (pH 6) 15 mL Z A1 L, 70°C 30 43 el
20 W% T A R N Y U AR %E 3 mL i
MU7=, FFON70°CT 30 o REMNE%, 2 5BNIC
FI20CETHAEIL, 10 ww%KER{LT R U o A
ZHEBHIZ02 mLisMLz, ZOREEERE LD Z
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DAL, 15 53 AE# 80 mL @ MTBE T
ML, AT 222/ LT, RIZ, B—X
V= NR L —Z—ZHWTH | mL (2L
(KB 40C), BEIRE A AT T AIB L, &
#5% MTBE 2 mL C 3 [EI{EF L TR & &,
MTBE T 10 mL ([ZER L=, £ D 1 mL [ZNEHE
HEZ & 50 uL ¥ L C GC/MS ricfik L7z, 7
B2 HOWEIEEDE (7 M Tk -dp & T
TH L dg) DB 24-DAT KON 2,.4-DAA DE
BMEHICIZT 7 # L o-ds AV,

il R e VB 2%

1. AALERGAE:
1-1EEf#E T A

B9 2F7 YLy MY Chem Elute (20
mL) & GL ¥ = > 2% InertSep K-solute (20 mL)
ZHAWTCEILRZ g Lz (% n=4),

A K )= 2mL I 2,4-DAT & 2,4-DAA DIRE
HEAER, (45 50 pg/mL 7% b=k U JLIRIK) 0.6 mL
(4% 30 pg) VRN L7 & NS {EIZHEVVLER L 7=,
7233, InertSep K-solute Dt Nl X H AR
Ftl7c, 772 b, MO [FEFITHE,
[Chem Elute &V H¥BVy (K 75 f#/4y) 1. [Chem
Elute & [FIFREE (K 150 {ii/53) 1 D 3 DOHEH T
g U7z & 2 A K 75 /55 £ 9 150 /5y Tlxgh
EEIT Doty BEFIZHW) TiX, 2 WE
MDD 50%LL T OEINERTH > T, %
ZC. InertSep K-solute ™t N3 Chem Elute
AR OMEE (K150 (5~6mL) /43) &7
HEolcay s CHREILC. 2 EmEOERE LD T
LOENERA R LTz, Z DGR, 2,4-DAT Tl

2.5%FEE Chem Elute D JF 23 EINRITE Do 7273,

2,4-DAA 1 ZIZIER CAET & 1), EHwtrh I A
DOFEFEIZ K DHHEFEREZNE O BN o T2729,
Chem Elute Z i A Z LI L7,

F1 2WOERE+TH T LOEINE(F n=4)

- 2,4-DAA 2,A4-DAT
ERLATL EURE (9 CV () EUE® oV
InertSep K-solute 23.6 6.7 50.6 3.9
Chem Elute 23.6 6.3 53.2 48

1-2. 0 —X% ) —x K L— & —JEEM
AR )—A2mLET7TE =KV /L0.6mLDIE

BB TED D HED (BNEE) IV
PR L. [E4H (Chem Elute) (Z#ifif L C MTBE CI&
HLU7ZEW®EREINL, ZOREE A ALY VX —T
FHE L7, EHME (n=10) (35 60mL TH -7z,
F 72, OO % GC/FID THoMrLi=& 2
A, 60mL P ALY ) =TI ImL, 7 F=F
UVEH 0.6 mL TIEIF—EThH o 7=,

Wz, EFLoBIEZ —FEA L, DN 60 mL
BFARTZ 222y 2T 2,4-DAT &
2,4-DAA DIRAHENERR (% 500 pg/mL 7 & k= k
U VERHE) 60 pL BN L7z, L7z SR L—
X — OB R RE/ ELZE T EO M 5 kPa Ll |
Tholziz, 26~31, 31~36, 36~41, 41~46
kPa @ 4 DOWESRME @FE—R) TR 1mL
£ THEME% . MTBE T 10mL [ZEZA L (% n=2) .
GC/MS THlE LT, JRMm@EfI i 2 EIE %
B U7, b EIERD E O EZEEE 31~36 kPa
Z100% & L, ZHUZxtd 5 R TE Ofth o 544
DR ERZ R LT (X2), 2,4-DAT & 2,4-DAA
DOREIER K O BRRPEIR 190 — IR 1 ITR L
7218 Y TL2,4-DAT 1347 & 7 — VK ECARED
DRREMED 203, M IZIITKIENE T, il
TORMEEAT D20 B OEZEEZ RT3
X5 LEGRITIELS 720, 2, BZEEIIK T
t (36~41, 41~46 kPa) EMEFFRINEL 725 &
(]9 1 mL & TIEMEiT 2 OICE T 2RI 10 49,
14 57) KT L7, 2 2T e b EICER E VY,
BEIEZRE 31~36 kPa D5ME (R 8 FRfE) TR
L RSN DY

100 _

90 -

80
E 70
60 -
50 -
= 40 -
30
20 -

10
0

P

41~46kPa 36~41kPa 31~36kPa 26~31kPa
M2,4-DAA  [02,4-DAT

2 TR L—Z —ORESM L IR
F- BETE— R RE— ROEIROLE
BRI A SR O TG R, 2,4-DAT LN 2,4-DAA & %
AR T DAY 7 DBEN DI NE =R —
RO PEEREIT NS o7 (2), £Z
T, AR E— R+ L& L,
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Z OFFOK ImL F TiR#E L MTBE T 10 mL |2
ER LT3 BRI OV T GC/FID Tt Lz & =
ATER=NIAVEORAY ) —VERIFEITZEN
FI0S5%LLTFTHDHZ L amER LT,

2 31~36kPa (ZRBIT A EENRE (CV%) (n=4)

INRL—E—F—K 2,4-DAA 2 4-DAT
BE 23.4 20.1
EITR 12.6 54

1-3. 10 ww%KEE{bF R U U A RINE

TR ITTAVEL « S R RIS D KERE T R U T A
WRIR OPRFE K ORI &%, T8HE D 10 wiw % IEIR
02mL &, 47 )7 IRV o aEd i
NOH DT YEHIAR D3RR | OB THW
SND2ww%% 9mL THEEL/IZ&EZ A, Koy
BEOEWIZ X B EFHD S ORI DENIZ O
THEHBFTE TRV EDOD, 2ww%% 9mL
W3 2 3 EICEIL & < 72 DEAAFED H i
7o NEMEBOVAT O 720, 10 wiw% KERET BV
7 A7 0.2 mL IEMEICESINT D 8ICTER L TIT )
HL L,

1-4. Z Dt

ARIE DML K OB AR X B [ENE
~OEEBE R LT,

BRAOH T AT MY T LAOHMEIZ X
LB T A 72O RA bR (W 75% LA
b)) EROEAISE TR (kM. M 80%LL 1)
Z AW TEII R A bhig U 72238, [BIIERIZ 21T 72 0y
Sfc, OO, FENE L | FIRRIT e/ f
FeAE TR ERA D L L LT,

MTBE 3 FnEAfisE T35 o 7% B 23K PCB 3k
F 5000 & BEHAL2RI O 7R B 2K PCB 35k A 300
T OVEERRAR & F O TRl U 7z [N 72 & DNT K
HEE — 7 ORHIRIL ST IR0 > 72D T, 221l
7o PR LR A VD 2 L & LT,

WRIT, 2, 4-DAA 1T Rt 2 B9 5 & 5 1
WD, Fi-, WHEP O T T AZREFKH 2B
5 ELMEHNRD bR, T X A EILER
KA EEDNT T2, ALBRZE 3 258 - &
HoEBEBRHN L, 772 (BHEOBM) ,
RV Tabv Ly, 770 SRKBHMEE, T A
Kant v VAL L, BEE~ O EIRRIL L C g
L7z, BRI ZE L 2o T, 2T, RBRIC
ISR D 7T T 2 54w (EW) ZEHTHZ & &

L7,

2. RREMOIER

TEE M OV E SRR LT 4T, /iR 21
FEIRATEUERL A V> 2,4-DAT J 8 2,4-DAA DO
HFFRE (IDL) (S/N=3) & & FRRME (IQL)
(SIN=10) ZRk7, EHBRBERZDO T LT
IZ. 2,4-DAT %X T*2,4-DAA @ IDL (pg/mL) & IQL
(ug/mL) 1ZZ N2 0.0054 & 0.018 K T8 0.0092
£ 0.031 ThoTlond, A% OREHEIE AN %
B e, = RnT7r—U 7L, BELENER
0.044 & 0.15 %XTr0.082 & 027 ETIKTF L, £
ZC. W EIZ IQL 28 0.15 pg/mL LA F OAREE
THfrTsZ & & LT,

W2, TIROBRAIEERIZ AN LTS T &
F=RU&E . TERIN=FMILED S 24-DAT K2
O 2,4-DAA DER LT < D OREE CTHREHE
ORI NS Z L EINTNWDH AKX ) — )b
ZRAWT, W K22 LTz, 5% 7T &
F=KYULEA MTBE &K & 5% AKX —VE
A MTBE ¥&i% T, 2,4-DAT KX 2,4-DAA INZFH
ZH0.5. 1. 2, 3. 5 pg/mL OIRAEHER %
L. Z® 1 mL ICHNFFEHERR 50 uL 230 LT
BRAER LT (X 3), 2,4-DAT KT 2,4-DAA
D 5% A X ) —VEH MTBE IRIRO ©— 7 [Hfk
I, 5% 7% b=k U /LEH MTBE IO —7
FE D I EIK 60% K UFK) 50% Th o7z, F
72.1%& 50%7 & b= b U LEH MTBE I8 C
TR L TAZHEIZONW T LT & 2 A, 50% 7 &
= KU NVEH MTBE FHCTIXE—2 b v 7 M
AT Yy NT DR EE—7IRPE(L L, IEMER
HREEZRDD Z ENRETH T2, D7D,
b ETHHAEBET HFRECE EDIDHE

[L1:4 Mt
(STD/IS) (STD/IS)
05 1

2,4-DAA 2,4-DAT

04 - 0.8 ®--5%A8/—)L

® —5%7 b=t

R?=0.9979

»

A--5%A/—)L
A—5%T RN

03 0.6

" R?=0.9996

02

0.1

4 5 6 0 1 2 3 4 5 6
A (pg/mb)

0 1 2 3
RE (ug/mL)

43 24-DAT KURADAA D5%AR ) —VEATTE
=RV V&4 MTBE {E#85 O
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272V, 1%L 50%7 & b=k U /LEFH MTBE
W CIL 50% 7 & b=k U /L&A MTBE &IE T
TR YR A O N B — 7 RS I & <
720 EHREMEMET T 2EmAERD b,

YL EOFER NG | B HIRC ) & TR 2 Vs IEAELRR
WX OO — 7 mEENRRD Z RIS
METRY | REUER OVSIREILX, GC/MS 43 HTH
ABHE & L OEBARRIC T H Z EBLETH
D EHEEI N, BiA 12 TRLEEDIC, K1
mL F TR L — & — TIR#ME% 10 mL IZER L
FREBGETOAY ) — L EORTE = U LS
BIFZENZN 05% U T TholzZ & &, L
EMEOBEBENS, 1%7 7 b= KV /LEH MTBE
R CHREMROIZERERS 2T 5 2 L L Lz,

3. A TRECE T B EIRIK T
3-1.3ZeALER

EN 14362-1: 2012'9¢> 9.6 Check procedure] (EN
1B) (RSN kS JIS 1A TRINERRER & i
L. fEZ&t#E L7,

EN {EICR ST EICRRBREIZX 4 0@ Y T
Ho, Tihbb, A% —)L2mL \TEEYE %
WL, % 212 70°C» 7 = f#%/NaOH buffer N
%o [70°CT30 MR L, FICH T 4 s
WAL T 70°C T30 0 RS 5 | TR 72V FIDS,
JS{ELITER > TS,

A8 =12 il FRUELE C S REEERT I Y
300 pg/mL 74 ~= kU LEHEZE 100 uL (30 pe) &
Mk, 70°CO% T B NaOH buffer % 15 mL A

10w/w%l NaOH 0.2 mL F L L <IRE S

ELiEps) éAI:iﬁ?]D L. 15 2EME

ii;‘?ﬂ%é MTBE 10 mL T#i% L. LK EEHEH 5 LIZHM
ﬁfiiﬁiﬁl:%’"& MTBE 10 mL Ti#tif L. SR ZEEH 5 LM
MTBE 601 ml £5H 5 LITENTHEHKZ IR

INRL—42—TH 1 nL FTEME (GO°CUT)

4 ENEIZ X 2 EINEIGER

[RIFFIZAT > 72 JIS#5 & ENEIC K D 2,4-DAT K&
W 2,4-DAA D[RR IL TS 51 57.7% & 282%.
EN {723 76.6% & 60.6% Co -7, 70°CTOINE
EMY T A URIC L DB TR Z ST JISTETIL,
W T 20% LA EEIEME LS Ze o 72,

3-2. NN L—Z — T K DR

BELZZHEN 31~36 kPa DL T, YT A g
SOEAR A T A DFET K D RIUROE & Bt
L72BRIZ, =R b — 2 —(2 K DGR ORER
HRIZ DOV T GC/MS T &2 17T\, i LRRIZ BT
% BRIy DRI OWTIRA T, ENERTO#R
X0 T 206 OV AR ED 60 mL FO5E
L CHERE AR L7e, 2 OfE & BE#% Ol
WTHBR L= & 2 A, 2,4-DAT & 2,4-DAA H:(C i
faat N m <. FHT 5 & RMEZ TR O
2,4-DAT 7349 80%. 2,4-DAA 1351 50% Tdh > 7=,
3-3. 70°C niRALEE

7 . > f#/NaOH buffer ¥i$ 114 @ 70°C T 30 430
IRALER DA M2 1 2 [BHREO el 24T > 72 3 |5
INFIZZEITFRD e n o T,

4. [A]I =GR

T ANKRV—F —HZEE % 31~36 kPa (=~ E
— ) (T b L, JIS YEIZHEW 4T L 72 2,4-DAT
KR 2,4-DAA OREYLHRITER 3 IR L@V T,
L2 JIS D BRI A e L7z,

I, EEEOREMRARC AT 2 B A b7
? 21 FRATEHER CH FHE L7z, 2,4-DAT (22
WL 272 J4-=ba Mo bR LT
SHBIMEND 720, 2,4-DAT H KD HDEILR
IR S 7e o 7278, 2,4-DAA 13 21.3~16.9%.,
FEIE 19.0% T, BAEIZ T MEDRE B vz,

#3 24-DAT M X24-DAA OEIE (n=3)

HEEERTIY 2,4-DAA 2.4-DAT
EURE (%) CV (%) EIREE (%) CV (%)
22.5 8.40 52.8 3.54
(20) (50)
* ()JISHERE
F L&D

FALBLNRFR I X DRI~ OB L RFHLT-
LA MEEME BICH T A UEET N U A
K DT | B, =N b — 2 — R
TRTEDTSZERNbhrolz, I TH, =R
L — & = XD EHM TRENRKE BRI
LTz, & 2 CEEESORMESM % b L
7oL Z AMHEA I ER AT v 7 L B
NEEES N, LML, RSt F T 2,4-DAT
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TIEK 20%., 2,4-DAA 135 S0%IE T4 25 Z &2
A L 7=,

FT REROIERERS 2 T 298 L LT
5% A% ) —)L&4 MIBE I8k & 5% 7 & =k
U V&4 MTBE 1A Tl Uiz, WNEREHEYE
DFT7E2L Ay LT v v T dy DE—F
HREEIIEEIC L2 2 TR e o720,
2,4-DAT K TR 2,4-DAA O — 7 &I, 5% A %
J—)VEH MTBE R TIL 5% 7 =KV L
&4 MTBE A O B — 7 [HFE D NZE1E 60%
KUK 50% &7poTz, DFED | ALBRE ORBRIK
DFEAARL L & R 5 D i\ A - 2 e i
AL ST Z &b EEEE A B, BAEREIL
BafWle T ETHERERTHD Z LR LN
Lo,

W) o [\ YL F BR 52 BF IS 2,4-DAT & OY
2,4-DAA 1358 RN S 7z o 7255, Fadfb L7
g5 & IR 2,4-DAT T 52.8%.
2,4-DAA TIE22.5%C, LI NS O BHIEE (£
A 50% KN 20%) A L7,

F 72 7 Ut T2 Ot O B ek S5 18 5 & e
7 2 OEIRE RO &2 A —E BRI
T2 IR WA ARFR D B ALTZ AN, EfREIIC BICR Tk
SN, A TORMI ST DV H AR
e T D7OIiE, KRB ICEZEE & i
TE LT NRL—F—7 Eon— Nl O B
AR EHERI S5 D3 A% EIZEIER O BGEIZES
W, KRB LI D -0,

FIERAE BRI E R0,

R

1) AEWHEZEAET 25 EM ORI
DERFE2RFE2HOWEZ ED LB D —
2 e D B CERL 27 SR B 55 175 5)

2) European Commission. Commision Regulation
(EC) No 552/2009 of 22 June 2009, amending
Regulation (EC) No 1907/2006 of the European

and of the

Evaluation Authorisation and

Parliament Council on the
Registration,
Restriction of Vhemicals (Reach) as regards
Annex XVII, Official Journal of the European
Union, L 164/23, 2009

3) e AN RN E E e R A 2
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4)

5)

6)

7)

8)

9)

10)

11)

12)

BifG. GB/T 17592-2011 kit i
TR o ME (2011 SE)

H AHIHEE il B, e R AR 2 B
EAEEMICET 2 A T HEYE
<http://www.jtf-net.com/news/120329VSNHS.h
tm>, WEB ¥+ FDOWNAEIL 2017 4 6 27
HIZHERS L7z

HAR el G2, RERINIRO A E
WEOAERNZET 2 A F5E1E
<http://www.jlia.or.jp/library/document/2012032
3 guideline.pdf>, WEB 4 K O 2017
6 H 27 HICHERLTZ
AEWEZ AT 55 EM OGNS
DIERAT R O —# 2 E+ 545 CER
27 AR T BAE T 124 )
LA L0 RS ITRER BT I~
BT 2T M EM R S A D ek
MERLSH S 2DV T R RIE022255 175, T
2842221, HIE $EAELIE06205510 5,
PR28F6 H20 H,  JRAE I e K - ZETE
AR A E M E L 2 RER)

JIS L 1940-1:2014 (ISO 24362-1:2014), ik
MESL S — 7 Y AR HORDRFE S ERT I
DERITIE—F 1 SMEORH &K OFEH
HIZ X258 T aF O H OB
JIS L 1940-3: 2014 (ISO 24362-3:2014), ##k
MESL L — 7 Y AR FORORFES FIRT I v
DERBFE-FIH 4TI/ T/ E
Y EBIT DRET Y R O
European Committee for Standardization, EN
14362-1:2012, Textiles-Methods for

determination of certain aromatic amines

AL IR

derived from azo colorants-Part 1: Detection of
the use of certain azo colorants accessible with
and without extracting the fibers, 2012.
European Committee for Standardization, EN
14362-3:2012, Textiles—Methods for
determination of certain aromatic amines
derived from azo colorants-Part 3 : Detection of
the use of certain azo colorants, which may
release 4-aminoazobenzene.

ISO 24362-1 : 2014. Textiles—Methods for
determination of certain aromatic amines
derived from azo colorants-Part 1 : Detection of

the use of certain azo colorants accessible with



13)

14)

15)

16)

and without extracting the fibres.

ISO 24362-3 : 2014. Textiles—Methods for
determination of certain aromatic amines
derived from azo colorants-Part 3 : Detection of
the use of certain azo colorants, which may
release 4-aminoazobenzene.

BRI .
<https://www.env.go.jp/chemi/report/h23-01/pd
f/chpt2/2-2-2-12.pdf>. WEB # 1 ks DNEIL
201746 H 7 HICHER LT
<https://www.env.go.jp/chemi/report/h19-03/pr
ofile/pfl-13.pdf>. WEB ¥ kDL 2017
6 H7HIZHERLEZ

ESAVALSE SURN oA S Bl
<http://www.nihs.go.jp/ICSC/icssj-c/icss0582¢.h
tml>. WEB 1 M OWN%IL 201746 A 7 H
\ZHERS LTz
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Annual Report of Osaka Institute of Public Health, 1, 2017

Study of the Principal Factors Associated with Recovery Rate of 2 Kinds of Certain Aromatic Amines

Derived from Azo Colorants in Textile Products

Mayumi MIMURA?, Yoshihiko KOIZUMI?, Masayuki OHYAMA?® and Toshiaki YOSHIDA?

Azo colorants that generate certain aromatic amines (CAAs) in textile products are subject to regulation by
the “Act on Control of Household Products Containing Harmful Substances” in Japan since April 1, 2016. The
target compounds are 26 primary aromatic amines containing aniline and 1,4-phenylenediamine which are
produced by further decomposition of a CAA, 4-aminoazobenzene. An official analytical method for the CAAs
was established by Japanese government (July 9, 2015), and the government notified that the recoveries of each
CAA during the analytical procedures must satisfy the criteria indicated in an analytical method “JIS L 1940”
(February 22, 2016). In the present study, the recoveries of two kinds of CAAs, 2,4-diaminotoluene (2,4-DAT)
and 2,4-diaminoanisole (2,4-DAA), were examined using the official method. The losses of both compounds
were found to occur during various sample preparation processes, such as reductive degradation of the original
azo colorants, solid-phase extraction of the CAAs, and concentration by evaporation of the extraction solvents.
Among them, the concentration step was considered to be most important, and by optimizing the conditions of
evaporation system, the recoveries significantly improved to meet the criteria, namely 50% for 2,4-DAT and
20% for 2,4-DAA, indicated in the analytical method “JIS L 1940”.

Key words : certain aromatic amines, azo colorants, 2,4-diaminotoluene, 2,4-diaminoanisole, textile products

a Osaka Institute of Public Health
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KPR EEREZ 2 FARRFJE TR 72454, Ann. Rep. Osaka. Inst. Pub. Health, 1, 93-100 (2017)

WHERAICEEND PR (1.7 PV P=0) RATZ 4 o AFT R
(BEFE © APO) DI HTIEDYGEIZ AT T2 AR

DRASE S @ PSS > W E5RE > JHAERTANRR ©

(HEMEAEAT2FERLOBBNCET 2B/ 2L, @HERL~of AR LIhTnd
BRI THO R 2 (1-7 Y P=0) RAT 4 F X R (APO) ODAEEXZWET H7-DIT, APO
dpZYus— ME L L THWEZ GOMS DHEDORB 21T~ 72, SIM E— RICBIT 5 E& « A
F %, APO TiEm/z 131, m/z90. APO -dj; TIE m/z 139, m/z95 & L=, i%E LT=oMrdett: e L
TR ERIE, 0.25~10 pg/mL OF THIBIFREL 0.998 LI_E D BAF /2 EARED S S v, BRI S/N=3
ELTO0075ug/mL THotz, 72, 70U I h T LERAWZEREIOBEIEZ KRG L, APO LU
07— MBS B 7R BRSO D RIALERIE 2 e LT, RIS, b O B 7p 55 o il i
W THIRINEMGER 21T > 70, MG CIXRAREICER G D=, AbikCZ OIRM R TlkE
IWRBIEFIAE NS DR B o7, £ 2T, KEGEZ R LI O A 2 7 — VIR IR & 2 30
LIMEGER 21T > 72 & 2 A, APO kUMW 7 — My EILITRENE L 72 | B A% ) —)u
R ST E BB L T D 2 L BRI S iz, AEIERL L= irikix, e 7 — M-
OFEIC LV EURAME S, WP OEME: APORRBEEZMD Z LN TE 5, HELZHERA
EEOKREE L THEATED RN D EEZ BN, ZOFIET, kOB TR,
A2 PR L7722, WThoRE2 56 APO I3 S o7z,

F—U—FR: NI RA-TPUV I RRAT 4 o FFT R, BIRINTHL GC/NS, MRS . FEEM M

MR (I-7PV V=) RAT 4 0 AF TR EO bz, TOFEIL, ke A2 —v

(APO) (B4 1) 1%, #HdS O mtAMERG 200 LA
E LT, 1960 FERBHACTICT A Y I THEMA &
. BARTI 1970 AFRATCEICHEH S Tunizn
D, RESCASNOFENEZRTZ L0, Biafl
o e ERBRORE R, &0 - R EESTR | K
& MARRE RS O R R EIE N E CTH D 2 &
M S Mo 72 29,

HATIE, 1978 FIC [HEMEE2EAT 5K
JER OB T M) 92k, HiEH
SR APO ZfE 45 = L AR S AT D

U722, BICER BRI CRWT LT (F
M) W rra~ T T7 44—l XD ELT
VN, SEEREDIR R 7 KT A& W0k
YRR g (VT 7 A v —) (FPD)
& HAs v~ ~27F 7 (GC/FPD) (2L v HIE
THHETHDH, £z, TAITHT ATORE
BRI ERS 7o A2 RNV LR 5,
T, AERBREEZERET. BICGRICER
TORRESS, X0 BRRMEROREORm O F ¢ B
FV—DFLEFERA LA e~ N T T 78

a KRR SRR FE I A L A AR TR BR AR

b [ESEE R A TSR
¢ i HCEROR
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SRR (GCMS) ZEAT 572 OME %17
VAPO-dp Ve — MEE L THWZLD
FBEOBWONEZBER L, BFRERE2SE-0
THET 5,

E=N
==X
vy

45+ 1 CHpN;OP
S8 17315

1. APO Db 4=

= B F ik

TR OB AN TakiERL AL 8 kL (8 ) %
Btk L Lz,

S

2.3

APO DAFHEFRIE R O 1 7 — D APO -dip 13,
#1F% @ Toronto Research Chemicals Inc.f1:(Z 5%
K LTz, WEMEWEME O T v 77 »-dio 13,
FYEREE T AL O 1| mg/mL (78 F AR 12
W Tz, A X 7 — VTR e T 360k 5
LC/MS . BFfg=F /)L, v ru~Fki o7
BRRAZ K H U ROT ' b AT
TR R K - PCB SBRH (5000 {5 AEIR
En) WL, 7a YU — R ) U Hh T A
IE Waters f1:%4? Sep-Pack plus (910 mg/1.4 mL)
W,

3. GC/MS & J OV E e
3-1. GC/MS & (1) -
GC/MS %1 1X. Hewlett Packard (HP) ! 5890
Series I1GC |Z MSD fHigs (HP-5971) #4574 L
TEEEE AV, BEIEAZEE L LT Hewlett
Packard #! 7673 BlA /=, ¥ 71U —HhHTF
2 0E VE-17 (R£E 0.25 mm, £ & 30 m, J&JE 0.15
um, Agilent &) %M\ 7z, F¥ U T —HAIIE
AU 7 AERAV, FiElL 1 mL/min ([Z58%E L7,
B 7 MREE, 60°C (1 min f£4%F) - 30C/min -
180°C (2.5 min f££F) - 30°C/min - 300°CIZ 7' 1
7TV L, EADREIZX250C, A X —7
= A AL 290°C, A A PRI 180°CH

-
—

=/
AX
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E LT HAFEEFATY v FL AT, AR
1 uL & L7z, A A Aki%iT Electron Ionization (ED)
BT, A A AMEEEIZT 70eV & LT,

AX% ¢ L E— K (SCAN: mfz = 50~550) KR
Selected Ion Monitoring (SIM) & — R T#lliE L 7=,
SIM E— RIZBITLHER « EVEA A%, APO
TIEm/z131, m/z90, APO -di» TiE m/z 139, m/z
95 & L7z, FAARICHNEEEME Y £ F 77 v -dio
TlEmiz164. m/iz162 & L7,

3-2. GC/MS & (2) -

GC/MS %EE 1%, Agilent il 7890AGC 2 H AE
%8 MSD f&H& (JMS-Q1050GC UltraQuad
GC/MS %ZH:7E L@ a2 vz, BEhEAEE
1%, Agilent 8 7693 M % v o, A A U IRIREE T
230°CIZRRIE LTS, £ DA O E St B OV A
77 ME GCMS G:F (1) EREkE LT,

-
-

4 FR B DVERL
4-1 fExHERR (GOMS & (1) -

APOHEHESL 50 mg 2 7 & b > 10 mL TIEME L.
APO HEHERUE (5000 pg/mL) ZilflL 7z, ¥R
A BORERERLHEL, NERENIZIT
50mg THDHZ L EMER LI, TOWKET &k
UTCAR L, 0.05, 0.1, 0.25, 0.5, 1.0, 2.0, 5.0,
10, 20, 40, 60, 80. 100, 200 pg/mL DAEAELR
R 2R LT,

42 a r— MEIZ L DR EMR (GOMS i

) :

APO FEYEFIE (5000 pg/mL) %7 % b TH
L. 005, 0.1, 025, 0.5, 1.0, 2.0, 5.0, 10,
20, 40, 60, 80, 100, 200 pg/mL DOFEHEIRIE A
H TR L7z, FREORRIC, el — Nl
28 2.5 pg/mL, WHEEEMEME A 1.5 pg/mL & 725
L ONTEIN L TUAEERIR R I 2R LTz, 7ok,
Hur— NEIX, APO -dp SmgE Tk RS
mL T¥fE L. APO -dip K (1000 pg/mL) % &
L, WETE R THERLTHO,

. ARBRIE IR O FR B

MBI L7238 1.0 g 2 AR T F 22| T E L,
AH )= 50 mL LY as— MpEETRINLT-
#%. 30 7 70CCiEpphi L7e, fitika 772
AAHEETAHImB L, 200 mL OF AT F 2 =31z
BELL72, 20mL DA X ) — )L TH T Ags L
B R RS L CL TR & Al E HbE T, Mg



BREEL, BEE~FY L 2mL THEMELEZ, T
HAHX ) —)L 10 mL IR\ T~FHP 2 10mL Tz
VF 4 vamv L al) Dk ACEE
Wik Aaf Lz, ~F ¥ 10mL, W\ TT7 &k
10 mL TP L%, A % / —/L 10 mL T APO
EIRH LTz, WHREE E L%, 78 b T
Bz U 7o I EE i ig - AR L. R MEE &
LCT v F 7T -do Z—EDHETHRIMLT
GC/MS JIERELE LT,

fili R e N 2%

1. BEORG

APOIL, GCHIERFDEN R0, KERLEFR CH
BUED BWEIENAG LW ERH 5D, £
T, FORINREMIET S0, s —h
WE L L TAPO -dpx, WIEEME L LT &
FI7TdEEHTAZEE LT,

APO & APO -dip s "W EBEEHE B O3B O
HOBERBRIH L% v TV —h T LERBR
L7z, ZOfEF., VE-172 Wb Z LT, Blif7
MHESBEN G ONZ, £Z2C, 2087 52 HW
THrT5Z & & LTz, GCMSDRIESIFIZL
MR %E 5B L TER LT, £ D% TGC/MS
(SCAN, m/z=50~550) Z3Hr L7zFED 7 < k
77 LE . APOMTRAPO -djy D~ A AT KL%
X212~ LT,

TE+I70-d10 arnm 131
- APO-d12 APO
¥ APO :
abundance E 139
APO-d12
95
62
600 0 abo
Time nr

X2. APO. APO -di,. WEMEYEYE DOIREVRIK
DGC/MS (SCAN) 7~ k7' 5 EAPOK
RAPO -d;y D~ A AT k)L

2. MERROVER
2- 1ot B R

FRER T RIS D APO B RO MEHT ITHE

KRR & AV 2, GC/MS &%, HP . GC/MS
(GCMS & (1)) #EH Lz, Z OMEfHIE,
2.0~80 pg/mL DO#HiFH T, FHEILREL 0.980 D LRI
worLc (3), BHRAIE, SIN=3 L LT 1.0
pg/mL ThH o7,

abundance

(x107)
20
A
18 ¥ = 220676x + 127326
16 R?=0.9767 A
A

14

1.2

1.0

08

0.6

04

02

0

0 10 20 30 40 50 60 70 80

APO;R E (ng/mL)

3. APO Difaxtih s
(HP #f GC/MS. GC/MS &4 (1))

222 v — MEIC XL D BB

1AL O 23 B RN B GG BR I 13 Y e & —
MEIZXDMmEREZHEA L7, GC/MS &L,
HAE 5 GC/MS (GC/MS &1 (2)) & =,
ZOMERIE. 025~10 pg/mL DR CHBMRE
0.998 LI ED BIf 7o EAMENSE SN (K4), &
HRFUE, SIN=3 & LT 0.075 pg/mL Th-oT-,
IR LIEAOREES BRIFCh o7z,

APO/H O 45—+
mEiELE
60
y=0.5036x + 0.0332
50 R*=0.9975

40

3.0

0 2 4 6 8 10 12
APORE (pg/mL)

X4, W v — MEIC K HAPOD K EfR
(JEOLBIGC/MS. GC/MSZAfE (2) )

3. 7% 3 REIS & DM E R BiE O RET
AHE RS G 2 B DR HHTE IR BLATEIEITHE > TA
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Z ) =ML HBIRIMHETITO 2L L L, %
ORIHRIZ X, iR R ORRIEE | FERRIEY
B R OFEIEEAIENER SN TN D,

FT A EIE T, A X — VD D AR
P E R ET D EERG Lic, A% 7 — VIR
WRIZKEZGIML, BT, ~FHho v 7u
AFY VT mn XX RO FEE A IR
A L. APO 2N A RSV IS (2 fh Y PTRE MG L 7=,
Vruano A X TIER 30%REOHENTE -
D, MO TIIFE EHH T E o T, 2O
T EICHRE SRR EFEETH o Y,
APO DIBRPENEW 2 VR IAELE ([ ¢ &
TN EEERR LT,

WIZ, APO DA K ) —VIRIEIND A K ) — )b
EHELTAT T ACHEE LT E A, 2~1000
ug LoULdD APO [35R E~F 0 TR L T,
FERELD A & ) — VAR & B L7235 A
e GRIE) LD F T o7 (v AF )
ST, BIENEL 2D RN b 5728, A
&) =N LIRS IREE T~ U ICHRIET 5
ZEE L, UL, I Tkt
DREFA+F S THDH, £22C, EHELT7 2% H
W KM E OBREIEERFTH & & LT,

4. 70 ) DN T K K BREREORE

BATIETIE, 7T (P 2072885
LCHKEL, P77 mn A2 TR - BRE1T 9
ZElRoTnbED, HROT AT ()
R=ATLERAG,. Y7 an X Z LSO R A
HAWTHHRT 2 HEEHRF LIz, 2054, &b
EWEIER T 70%ITM 7272 o 72,

ZZ T TN FTLUSNOER S T L% WD
THEEZRBLIEEZA, AGOIX, 70U Ud
T LE AT B RIE WS L Tunie 19,
ZTDFIEZ, APO EH DY U IRIERE 71T I
ARG L, ~F 0 CHRMEIEBMEE & 30%
B )= ~NFH R ONT & b TR &
W - BRELEH, A/ —/LT APO ZIAH &
THEVWS HETHLH, EDOHEIZHEST APO
DOENHBR 2T o2& 2 A, 25~100 pg DRI T
80~90% LA L DO[ENH NG LTz, 7235, Waters
#1847 Sep-Pack plus ' U 77V 717 A (690 mg/
1.6 mL) Z/HWNDFEBHET L. 80~90% U\ [E]
IWRZGT-08, 71 ) Dh T LOTHEN T
77
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WIZ, FINZEH 250 ug D APO & APO -dj, 25
HTHANFV WK 2mL 270 ) PVl AT
AL 10mL DA~FH U R OTE a2 L
7o 2 A mERICEEH LT, D
#%.10mL A% J — /)L CEEH L, W IIZ 90%
PLERERT 2 Z L 28BIEE L (M 5), 207k
O, ARETIZI T UL T L~ Tk
R TR LA X ) — LTI S8, ARG O
WEERIBEORE LR S u s — MEIZ O
THRBROZET 2R 2 L DR TE 72,

i (%)
70

60 1

—8—APO
- &= APO d-12

50

40 1

30

A%¥y 7EbY 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-20 20-30
®E EH A8V (mL)

X 5. APO KXUNAPO-dp, D7 v U P)VEMD T
LIRS —

F72. APO DA TH DHAY, 500, 1000 pg &7
T LA~DARBEEELLIZE Z A, 1000 pg AL
T, 7' MR OB THINED 10%F2E
DIEHERRED ENT2T20, BT L~DOAMET
500 pg LV HVRNVERIZTRETHDZ LD
Mmool

WIZ, FHEME OBRER E L, HRE O
HroBRIZ GC/MS (SCAN £— R) S THME
— I BNEN-oTZRENNo.6 () ZHWT, 7
0 N A T AARKER O X & ) — R &R
% ORBRIAKIC OV T, 7 LIEMEHR T GC/MS
(SCAN &— K) THWEITV, Fbhi-7u~
7T O — 7 O ABIE LTz, 1T A
FERLRTIZ b~ CORE 3% O FRBRIRIR I3 v —
THEIEO L, BHETAOIE—7 L& otz
(1% 6), [REEICT Y BT NI T N TRt
HiToT0, 2THhb b, BT ARERKIIIMEE—
BN L, BETHE—7 b/hNE L RoTaid,
T U A T LD L BRESRIIENT
Wiz,

Fio, BRICE W G EFEOREL H HFEE T



#F 1. AR EL L DA & EHERCRE~ DO USINEGRER  (n=3)
Sample a5 wE APO 2 pg/g AP 25 peg/e B 250 g/g (A
No. (ueg/e) [EIURE (%) CV (%) _EURZE G CV (W) _[EIRE (%) CV (%)
75.3 3.61 1104 261 1004 148
1 SEME) #100% ND.  (4g17) (478) (77.3) (146) (987) (16.6)
9 Hh—E) 48100% ND. 924 3.46 1036  2.39 1073 1.64
(27.0) (7.35) (70.9)  (38.5) (60.9) (20.3)
3 HAN—GEE) FHYIL 20% + 48 80%  N.D. - - 1124 128 - -
(68.7) (18.3)
S A=) TU')IL 30% + #% 70%  N.D. - - - - - -
5 hEE(EE) F4UIL 60% + 4% 40%  N.D. - - 1139 2.04 - -
(9.79)  (22.0)
6  MBAR—Ta) 75 L 100% N.D. - - 1135 2.41 - -
(418) (248)
7 P—FUL—R B)  AYIRTIL 100% ND. - - 1356 357 1199 553
(1.13)  (9.80) (322) (23.9)
8 H—FUGEN ER) AKYIZTIL 100% N.D. - - 1164 199 - -
(035)  (726)
N.D. : not detected. - : untested

OIFYasy—hz&L3EEELOE

abundance
(x10°%)

AL

2.0 DR IVIE R

1.5 AFYUES-FEBIT FILEE-50%A 2/ — L /BFEET FILIEH
1

II.

2.0 pi=D D7 1%::k
5 ARSURH—T bR — LB
1.0
0.5
T T S
X6 7ualIAERORY hFIVEEG T AL

I L D308 No.6 (Wi#E) A% /7 — i
WD GC/MS (SCAN) 7 ua~ h7 T A

ETWBHZ ENBIZREI NI,
UboZ &b EZlEThb7rl) Pvh T L
AW REREOE AN R TX 1,

5. TTARBE NN TARAE S & 0D 43 BT Mo OV B iy~
VNGNS

YERL U 72 515 C L iR B 20N Tigotte 5 5t 8 50k}
M LD, WP S S APO 1THH
otz (F21),

WIZ, APO D S 7o 7= L~ D
IANEIGERER 2 F2h L | fkHE I Z 7R B 3 D REUG D

APO N IEREICE & ATREDMR T 21T o 72,

3 ARMERUR 2 OIS APO RETE S (2,25,
250 ug) & m s — bk (2, 25, 250 ug) DA TR
INEMGRER 21TV, e 7 — MEIEZ{T > 254,
W OBFMNETHIFIE 100% DRI RINE S
o EERER L,

APO |2 X DBHRINTIEZ, M7e & o RKIRHE
HoELE—AD OH &, APO DTV Y v
B % B S/ RRHELC U ALEWE RS S ST
TI5hETHD Y, 2T, KKWHETH D48
100%® 2 ffih (No.1, No.2) 1 glZ. APO % 2.
25, 250 pug &Y — A& 2, 25, 250 ug FNE
IR L, a5 — MIEOR M X2 EICEZ
Bl (0=3), fRE2E£1IRLE, Puar—§
MEZTHT, M ERE TR L1545, 25
pug B L 250 pg O TIZEIED 60.9~
98.7% L BB REIF TH - 7208, BEMREUTK
K385%EREL 2D, MRRED 2 pg TIEIH
RPN R E ooz, —FH, Ya s — |
MEZITo 256, IKIEE 2 pg) WINTIERR
BVMETdH > 7223, 25, 250 pg WANTTIX 100% 3T
WE R CTABIRER DS 3% LT O B AT 7 il s
o, Wang HiE, ¥a s — MEZEHR
WEEHERINE T, MR ofMl, B, v —, RE
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Annual Report of Osaka Institute of Public Health, 1, 2017

Study for the Revision of Analytical Method for Tris(1-aziridinyl)phosphine oxide in Textiles

Mayumi MIMURA?, Harunobu NAKASHIMA?®, Tsuyoshi KAWAKAMI® and Kazuo ISAMA®

The official analytical method for tris(1-aziridinyl)phosphine oxide (APO), which is banned from use in
textile products by the “Act on Control of Household Products Containing Harmful Substances,” has several
disadvantages and requires revision. A method for qualitative and quantitative analysis for APO residue in
textile products by GC/MS with APO-d,; as clean-up spike, using the selected ion monitoring mode (SIM) was
proposed in this paper. The quantitative ion of APO was m/z 131 and the qualitative ion was m/z 90. The
quantitative ion of APO-d;> was m/z 139 and the qualitative ion was m/z 95. A linear calibration curve
(R?=0.998) of GC/MS was obtained in the concentration range of 0.25-10 pg/mL. The detection limit estimated
by S/N = 3 method was 0.075 pg/mL. The repeatability for repetitive injections was satisfactory. Extraction
using methanol, followed by purification with a florisil cartridge column, showed the recovery rate of 75~110%
in textiles made of cotton. However, significant losses of APO and APO-d;, were observed in recovery
examination of textiles made of chemical fiber, especially polyester . When APO and APO-d;, were added to the
methanol extract solution of the polyester fiber product (Sample No.7), similar loss of them were observed. The
result suggested that the losses were likely to be caused by contaminants in the methanol extract solution. APO

was not detected in any of the eight commercial products tested.

Key words : tris(1-aziridinyl)phosphine oxide, organophosphate flame retardant, GC/MS, textile, household
product

a Osaka Institute of Public Health
b National Institute of Health Sciences
¢ Teikyo Heisei University
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PEk284FE  5H 130 8 (2) | ND~0.37 4.61
FE284 64 285 12 (2) | ND~0.60 3.81
TRk284E  TH 59 7(0) ND ND
R84 8H 162 5@3) | ND~0.62 10.61
PEk284FE 9H 174 8 (1) | ND~0.46 8.12
SER28H 10H 43 9 (3) | ND~0.62 4.59
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#3 BB L ORLRE T o Mes, Vs, Pl LUK E
B PRIRAE A H Hifr e PTcs Pl YK
RETFEC A
FRR28%E 4A~6H |H2845  ~H286.15 | mBg/m’ ND ND ND 0.21+0.039
7H~9H |H28.7.5  ~H289.27 " ND ND ND 0.16+0.038
10H ~12H |H28.10.6  ~H28.12.16 n ND ND ND 0.17+0.037
VRR29%E 1A ~3H|H29.1.5  ~H29.3.14 " ND ND ND 0.14+0.036
SRR 284 JE mBg/m’ ND ND ND 0.14~0.21
i E3EE B D fE mBg/m’ ND ND ND 0.18~0.37
KT
PR 284 4] H28.331 ~H2852 MBgq/km’ ND ND ND 0.99+0.20
5H H28.52  ~H28.6.2 ” ND ND ND 0.61+0.17
6H H28.6.2  ~H28.7.1 " ND ND ND ND
7H H28.7.1  ~H28.8.1 ” ND ND ND ND
8H H28.8.1  ~H28.9.1 " ND ND ND 0.56+0.18
9H H289.1  ~H28.9.30 ” ND ND ND ND
10H H28.9.30  ~H28.10.31 " ND ND ND 1.10.19
11H H28.10.31 ~H28.12.1 n ND ND ND ND
12H H28.12.1 ~H29.1.4 n ND ND ND ND
YRR 294 1H H29.1.4  ~H29.1.31 " ND ND ND ND
2H H29.1.31  ~H29.2.28 n ND ND ND ND
3A H29.2.28  ~H29.3.31 " ND ND ND 1.1£0.19
- RR284F MBq/km’ ND ND ND ND~1.1
it 25 34 [R] D fE MBg/km’ ND ND ND ND~1.1
1=V VS H28.6.3 mBg/L ND ND 0.65+0.083 83+2.6
it 2534 [ D fE mBg/L ND ND 1.0~3.8 64~96
Bk - ERK H28.6.10 mBgq/L ND ND ND 90+2.7
it 2534 [ D fE mBq/L ND ND 0.63~1.4 71~81
HE7K H28.7.12 Bq/L ND ND ND 2.9+0.32
it 2534 [ D fE Bq/L ND ND ND 47~6.8
W+ H28.7.12 Bq/kg dry ND 2.0£0.26 ND 670£12
it 2534 [ D fE Bq/kg dry ND 1.3~2.6 ND 630~670
R H28.7.29 Bq/kg dry ND 1.9+0.21 ND 69011
0~ 5cm/& (MBg/km?) (ND) (90+10) (ND) (33000+510)
18 3 O fiE Bq/kg dry ND 1.9~2.0 ND 650~730
(MBq/km?) (ND) (85~96) (ND) (28000~35000)
R H28.7.29 Bq/kg dry ND 2.840.27 ND 680£10
5~20cm)g (MBg/km?) (ND) (380+37) (ND) (91000+1400)
18 3 O fE Bq/kg dry ND 3.4~3.9 ND 670~680
(MBg/km?) (ND) (500~ 580) (ND) 100000~ 100000
3 JEL H28.8.24 Bq/L ND ND ND 52+0.97
i E3E R DE Bq/L ND ND ND 48~49
=371 Viad s H28.7.4 Bq/kg’t ND ND ND 46£0.31
1234 D fE Baq/kg’k ND ND ND 42~46
R PEW) Xy Y H28.12.9 Bg/kg’t ND ND ND 58+0.37
i E3E R DE Baq/kg’k ND ND ND 66~95

ND:FHHI A 2 ORBIED3N 2 TS b0
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Fa-1 T=HF U T RA M XD 2R SRR
(KRBT ST ARGTEMZERT © Hi_E20m)

#42 T=H VY TEA MK B ZERMERER
(KA KAPRERT : #1 E1m)

=41 7 RA nGy/h) =% 7 KRA MnGy/h)
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Annual Report of Osaka Institute of Public Health, 1, 2017

Survey of Environmental and Food Radioactivity in Osaka Prefecture
(Fiscal 2016 Report)

Toshie HIZUKA ?, Masayuki Ohyama ?, Akio Kimura ?

We investigated the radioactivity of environment and foods in Osaka prefecture by commission from Nuclear
Regulatory Agency in 2016 program year. The gross beta radioactivity in precipitation and the gamma ray
radiation nuclide of various food samples and environmental samples such as radioactive fallout, airborne dust,
tap water, sea water, soil, and seabed soil, were measured. And the air radiation dose rates at several sites in
Osaka prefecture were monitored.

We have continued additional monitoring after the accident at Fukushima Daiichi Nuclear Power Plant in 2011.
Furthermore, as North Korea conducted the fifth underground nuclear test, the additional monitoring was
conducted from 9th September 2016 to 15th September 2016, according to the instructions of the Nuclear
Regulatory Agency.

Key words: environmental radioactivity, gross B activity, radionuclide analysis, environmental y activity

a Osaka Institute of Public Health
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Prevalence of Listeria monocytogenes in retail
lightly pickled vegetables and its successful control

at processing plants

M. TAGUCHI? M. KANKI 2 Y. YAMAGUCHI ®,
H. INAMURA ", Y. KOGANEI ¢, T. SANO ¢,
H. NAKAMURA ¢ and H. ASAKURA f

J. Food Prot., 80(3), 467-475 (2017)
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Development and application of a multiplex PCR
assay for detection of the Clostridium perfringens
enterotoxin-encoding genes cpe and becAB

S. YONOGI*¢, M. KANKI?, T. OHNISHI,
M. SHIONO®, T. IIDAY, Y. KUMEDA?

Journal of Microbiological Methods, 127, 172—175
(2016)
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(Binary Enterotoxin of Clostridium perfringens)
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BNV L 72 BRI CPE (20 2 C BEC (2%
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AL, mESh T X Torv T Ly a
[# 169 D 5 % becAB B TRAKIL L TH
D72 < (0.59%) . cpe BISFIRAKKD 10 53D
1 Thote, RIEITHEND+53 7R & &
FREMEAZA L TE Y, becAB s RV /L
VaWOSHHEIZIRSEHTE 5,

Crystal structure of the ADP-ribosylating
component of BEC, the binary enterotoxin of
Clostridium perfringens

K. KAWAHARA?, S. YONOGI® ¢,
R. MUNETOMO?, H. OKI%, T. YOSHIDA?,
Y. KUMEDA®, S. MATSUDA®, T. KODAMAS,
T. OHKUBO?, T. IIDA®, S. NAKAMURA*®

Biochemical and Biophysical Research
Communications, 480, 261-267 (2016)

VAT BWTCRE L7y = /by 2 S EA
T HHB =71 h¥ 2 BEC (Binary
enterotoxin of Clostridium perfringens) % BECa
& BECb THE S5, ZiE TIZ BECald
NADase {EPE & 7 7 F12%89 5 ADP U AR
IABIEE 2RI 2 LR -> TS, BEC
DEEFE AR KT 2 R BE T OFERI T A
HTh D, AFEIZIBWTH A 1L BECa DT
PRI LOVNADH & DA RO b 4 4]
B TRIE L7z, BECaldftio> ADP VU R4k
2R T 7 IV — & RERREENELIL T
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Enterococcus saigonensis sp. nov., isolated from
retail chicken meat and liver

T. HARADA® V. C. DANGY, D. P. NGUYEN®Y, T.
A.D.NGUYEN®, M. SAKAMOTO®, M.
OHKUMA?®, D. MOTOOKA®, S. NAKAMURAY,
K. UCHIDA?, M. JINNAT, S. YONOGT, R.
KAWAHARA®, M. KANKFE, T. KAWAL, Y.
KUMEDA® and Y. YAMAMOTO?

International Journal of Systematic Revolutionary
Microbiology, 66, 3779-3785 (2016)
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Monthly Distribution of Norovirus and Sapovirus
in Viral Gastroenteritis in Thailand.

Pongsuwanna Y#, Tacharoenmuang R®, Prapanpoj
MP, Sakon N¢, Komoto S ¢, Guntapong R®,
Taniguchi K. ¢*

Jpn J Infect Dis., 70, 84-86 (2017)
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Genetic analysis of human rotavirus C: The
appearance of Indian-Bangladeshi strain in Far East
Asian countries.

Doan YH ?, Haga K 2, Fujimoto A ®, Fujii Y ¥,
Takai-Todaka R 2, Oka T, Kimura H ®,
Yoshizumi S ¢, Shigemoto N ¢,
Okamoto-Nakagawa R ¢, Shirabe K ¢,
Shinomiya H f, Sakon N ¢, Katayama K?.

Infect Genet Evol., 41, 160-173 (2016)
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Molecular evolution of the capsid gene in human

norovirus genogroup I1.

Kobayashi M ? Matsushima Y *, Motoya T ¢, Sakon
N ¢ Shigemoto N ¢, Okamoto-Nakagawa R ,
Nishimura K &, Yamashita Y ", Kuroda M i, Saruki
N? Ryo A !, Saraya T ¥, Morita Y !, Shirabe K f,
Ishikawa M °, Takahashi T ™, Shinomiya H ",
Okabe N °, Nagasawa K ", Suzuki Y °,
Katayama K P, Kimura H» "

Sci Rep., 6, 29400 (2016)
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FEATIESE ., BEFE
A AR B ARG5S 33,97-106 (2016)
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The circulatory dynamism of norovirus and impact to

immunity
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Phylogenetic analysis of the genotype G mumps virus

detected in Osaka Prefecture since 2015.
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First report of human parechovirus type 3 infection

in a pregnant woman

M. SHINOMOTO & T. KAWASAKI ¢, T.
SUGAHARA ? K. NAKATA ®, T. KOTANI ¢, H.
YOSHITAKE ?, K. YUASA 2 M. SAEKI ® and Y.

FUJIWARA *.

Int JInt J Infect Dis, 59, 22-24 (2017)
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A study on the effect of measles virus infection of placenta

on fetus during perinatal period
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Evaluation of sensitivity of TagMan RT-PCR for
rubella virus detection in clinical specimens

K. OKAMOTO? Y. MORI#, R. KOMAGOME?®, H
NAGANOP, M. MIYOSHI?, M. OKANOP, Y.
AOKI, A. OGURAY, C. HOTTAY, T. OGAWAY, M
SAIKUSA®, H. KODAMA!, Y. YASUL, H.
MINAGAWA¢, T. KURATA®, D. KANBAYASHI",
T. KASE", S. MURATA', K. SHIRABE', M.
HAMASAKI, T. KATOX, N. OTSUKI*, M
SAKATA?, K. KOMASE® and M. TAKEDA®.

Journal of Clinical Virology, 80, 98-101 (2016)

EUBILT 7 F o T TR ATRE R EGE TH D |
BE, HAREND O JEBHER A BRI — o1
T ADELDEA TV D, RIFFETIE, AL
? FE B = 2 Wi I Tagman Real-time RT-PCR
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Laboratory findings from the measles outbreak in Kansai

International Airport, 2016
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New ceftriaxone- and multidrug-resistant Neisseria
gonorrhoeae strain with a novel mosaic penA gene
isolated in Japan

S. NAKAYAMA 4, K. SHIMUTA ?,
K. FURUBAYASHI ®, T. KAWAHATA ¢,
M. UNEMO ¢ and M. OHNISHI ?

Antimicrobial Agents and Chemotherapy, 60, 4339-
4341 (2016)
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Report on syphilis in Osaka prefecture (2006-2015)

- 118 -



&

Size Distribution of Chlorinated Polycyclic
Aromatic

Hydrocarbons in Atmospheric Particles

K. KAKIMOTO # H. NAGAYOSHI ?,
Y. KONISHI , K. KAJIMURA 8, T. OHURA ®,
T. NAKANO ¢, M. HATA ¢, M. FURUUCHI ¢,
N. TANG ¢, K. HAYAKAWA ¢, and A. TORIBA ¢

Arch Environ Contam Toxicol, 72, 58-64 (2017)
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DHEBR OGN LTz, kg Lics 7 m
Z > ¥8 (DP, Dechlorane602, Dechlorane603,
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Size Distribution of Dechloranes in Particulate Matter
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Determination of irradiation histories of raw beef
livers using liquid chromatography—tandem mass
spectrometry of 5,6-dihydrothymidine

N. FUKUI *¢, S. TAKATORI?, Y. KITAGAWA ?,
M. OKIHASHI®, E. ISHIKAWA ¢, T. FUJIYAMA
¢, K. KAJIMURA % M. FURUTA ¢ and H.OBANA ¢

Food Chemistry, 216, 186-193 (2017)
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Simple Method for Determination of Fungicides in
Citrus Fruits by Liquid Chromatography-Tandem
Mass Spectrometry

Y. KAKIMOTO %, S. TAKATORI #, M. OKIHASHI
8, K. KAJIMURA ?,

A. TORIBA® and K. HAYAKAWA ®
Food Analytical Methods, 9(12), 3345-3351 (2016)
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Trends of Dioxin, PCB, and Other Persistent
Organohalogen Compound Concentrations in
Human Breast Milk from 1972 to 2008 in Osaka,

Japan
Y. KONISHI %, K. KAKIMOTO*®

American Chemical Society (ACS Books), 127-155
(2016)
doi: 10.1021/bk-2016-1244.ch006
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Detection of Histamine in Fish and Fishery Products in
Osaka Prefecture (Fiscal 2015 Report)
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Monitoring of Antibiotic Residues in Aquatic
Products in Urban and Rural Areas of Vietnam.

K. UCHIDA *b, Y. KONISHI ¢, K. HARADA <, M.
OKIHASHI *, T. YAMAGUCHI “*, M. DO ¢, L.
BUI ¢, T. NGUYEN ¢ P. NGUYEN ¢, D. KHONG
¢, H. TRAN ¢, T. NGUYEN ¢, H. LE ¢, V. CHAU ,
K. DAO f, H. NGUYEN f, K. KAJIMURA 2, Y.
KUMEDA ¢, K. PHAM ¢, K. PHAM ¢, C. BUI f, M.
VIENf, N. LE ¢, C. DANG ¢, K. HIRATA >*, Y.
YAMAMOTO *¢,

Journal of Agricultural and Food Chemistry, 64,
6133-6138 (2016)
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Screening of antibiotic residues in pork meat in
Ho Chi Minh City, Vietnam, using a
microbiological test kit and liquid
chromatography/tandem mass spectrometry

M. H. NGOC D.#, T. YAMAGUCHI ®¢,
M. OKIHASHI >4, K. HARADA ¢4,
Y. KONISHI®, K. UCHIDA ®¢, L. T. BUI?,
T.D. NGUYEN? H. B. PHAN?,
H.D. THIEN B.?, P. D. NGUYEN?,
K.KAJIMURA®, Y. KUMEDA®, C. V. DANG?,
K. HIRATA *¢ and Y. YAMAMOTO >4

Food Control, 69, 262-266 (2016)
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=T I U ORREAENILIT T LC-MS/MS %
N T= 2R34T C 28 TH H OHUHE Al 2 JIE L7z
LA BHRENDLANVT 7 A2V R
L7z (11-1600 pg/kg) . ZD 5 H 11 BRI
310~1600 ug/kg & EIRET, A7 V—=2
THE & HE STV, o 12 FiRlE 200
ng/kg RIGORETH Y | 2L HE I TW
7o TNHORERNS Xy N TOBREIZ—E
DNBENE D Z & DU LT,

Detection of Antibiotics in Chicken Eggs Obtained
from Supermarkets in Ho Chi Minh City, Vietnam

Takahiro Yamaguchi®®, Masahiro Okihashi® > ¢,
Kazuo Harada® 9, Yoshimasa Konishi?, Kotaro
Uchida®’, Mai Hoang Ngoc Do®, Long Thi Bui®,
Thinh Duc Nguyen®, Ha Bich Phan®, Huong Dang
Thien Bui®, Phuc Do Nguyen®, Keiji Kajimura?,
Yuko Kumeda®, Chinh Van Dang®, Kazumasa

Hirata,> and Yoshimasa Yamamoto®¢

Journal of Environmental Science and Health,
Part B, 52, 430-433 (2017)

AN AIZET 2 BINR OB PR A9

HWEEIT > T2, HEITHWZEINE 2014 F 5
5 2015 FFEINT THR—F I U ifiNA— R —=
—7y FTHEA L7z, BRiR#E 111 Bk o 5
HllffEnbzrarzexhl ., v 7a7
aXtr, Jrvaxtr AT 7R
h ANVTFEI ARV FAIT
VUBIORMNIANTY A ERHE L, =
07 a Xt AL s AN LB S TE
V. H1ZIE 1000 pg/kg Z X HIEF B
oo MDA —D—2BH TV T Lz
A, 20BN OB E T (%
40, 44%),
% < OFETIIEINEICRT 2% 5138 S h
TWd, L, ABFEMARLY, X T A
TILEIIH ~OIEE O EE R IIA+75 T
bDHZ NS, A% M FAICBN
T, BFRICHT 20EIEOL NI 2158
R, BIPHOPIEEKE=Z Y o SHRENLE
ThHbdEREBINT,

a R—F I U AREER

b KBRIFSLARA LEAFTERT

¢ KBRKZFIEFH

d KREEKZEZ7e—"radRb—yvarkry—
WAEMZRX v N & LC-MS/MS & VW72 k) A
F—F I TR DA IR BUE A OB

a KRR SLARE AR

b RERRF IS

¢ AR—F I TR ERE

d KERKFZFa—LasRr—yarkrx—
NPT A AT I i THA LB O
HAIDOBIZ DT
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Evaluation of matrix-like effects in multiresidue
pesticide analysis by GC/MS/MS

K. AKUTSU ¢, M. YOSHIMITSU ¢,
Y. KITAGAWA ¢, S. TAKATORI ¢, N. FUKUI ¢,
M. OSAKADA ® S. YAMAGUCHI ®,
K. KAJIMURA #, H. OBANA ©
and T. WATANABE ¢

Journal of Separation Science, 40, 1293—1300
(2017)

GC-MS(/MS) % FIV 5 B i D FR R IS4 1T
BWT, HIERET ORIy DRI L5
E— 7 INEOENL (7 b v 7 ZF) 1,
BHROEBRE LI TIELERKFD 12T
B, BRI E D~ MY v 7 R FICE
THMEITZL VS, WHEREKICLLIE—7IG
BEOEIZONWTE K LIREIT D72 < R
PRIINE, MTEOERENMR EA2XK S E
T, YEHLEREL B ZEIAHTH
5, £IT, a3y EBGsE w8 v
ZHEZh . (Matrix-like effect) | & 41, £
Hffizph e LT, RIEOEBIEERKRIZI T
HHEL CIRAWIRO E— 7 JSE R LT,
BIEE LI SEFEORE (FA h=—K 7
WTHRA, =T7FFy, TrrI K, ~b
ARV Y) OWTiLh., HlRO 58~166 FEH
D IR AR A RN LT b O T, i
ISR EL O BENN AL > TR FE O B IR &
DE— 7 mENE K L, T72bb, BRI
WZE 2D~ MY w7 ZREZN RS AR B =
AU, HBG D kR B E - PARHETE DU
TV TH, Rl SHEEBROECEMREY
SIEEZ LSS Z 3k s iz, A7 Es
B GC DIEALNRH T LNTTHI74 K7
TN (EERAXFTHD) & LTHE
BTHZEN~ RN v 7 AFBRO—HNEE
Z BT,

Development of monoclonal antibody-based ELISA
for the quantification of orange allergen Cit s 2 in
fresh and processed oranges

K. KIYOTA*, K. KAWATSU?, J. SAKATA#,
M. YOSHIMITSU %, K. AKUTSU?,
T. SATSUKI-MURAKAMI?, M. KI?,
K. KAJIMURA * and T. YAMANO?

Food Chemistry, 232, 43-48 (2017)

AL UV, BEREICH IR I R NS
Ehb—F., BMT LAX—%5 &I
5 (TLATY) bEERD, RIFETIL,
F L POERLOIN I B N TA L
COEET LV (Cits2) ZERTHIZD
(2. > RA v F ELISA (BERAE Al s
%) OBRFEEERNE L,

Yar e o b Cits2 Ik 5E /71—
FAHURE FIECHE> TIEH L, o KA >
F ELISA Z 48 L7-, A ELISA & & #ifHI%
2.5-40 ng/mL Th o7, AfEr—7 ALV
BLOA LY UV a— AR ET 5
Yz v b Cits2 OFIMENNERIL 107-
132% Th v, 7L — LT L— MNEOLEH)
%, FNEN 3.1-88% B LN 44-11% T
Holz, BEHFO Cits2 X, Efifx—7
AL VT 1,800 = 430ng/g, AL UM
THDI b, Va—ATHEEER—T LA L
O 0 U T ERIIA R, Pryiaimy
TET TR ThH o T,

A [aIBA%E L 7= ELISA IX BAF72EJE . kSR
FOREE/R L, Cits2 EEEE LTEYMEN
R S N7-, AR ELISA IL. Cits2 &HEDK
WEH ORISR, Cits 2 BEEOHIECA H 72
720, AL VT LR —ORIER IR
‘o LEZLND,

a  REFSL ARG AT R ML
b RBURFSLARET AT R S LR

¢ RIS AR AT IR T AL 0

d —BMEEARLRER LS Z—

PR B3O GCMSMS JIEICBIT L~ Y v 7 R
B R DT

a  KIRMEEREZ 2 E STt
F L VOEREINTRICEENE AL YT L
JV47 L Cits 2 & ELISA D BE%
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R e L B RERHARRICBITD
X PO L INT VLA LR~ DB

f—=a =

FEARTHAT o, HHE AL, [FHIKE be

H ARFEF25E, 68(5), 193-205 (2017)

RY Fav v BMogHER (PP AR
X, OB EHE L TETOX 502,
BERDOVEAREDRK LD BT L
N URERET L 2 ENBAE SRS, AT
Tl, PP BERIBIT DX TORRMHT, 725
WNCHHLEREZ I L, =T ORAEEKEZH
HNZT DL L BT, IIT LT UREPEIC
KT HETOREELREST L LEZHMEL
776

FRAEMT A C PP RARICHA Lo & P13, HAR
WC, ETELE D 2 ETRN AR Vb
L DA OFFHEDO B & FRE CTh o7,
PP AR DR X AHAT L 0 HIKL< . PP A4RIC
L, AEARICED T EEEZ A D Z &
T, REMHICKVBAE L PP RSB ETH
HEni,

PP B&HO X T OREFRKNO—DL LT, A
RVl LORRARIC XL D 270 BENR
’waing,

VeV IRz . 0 B 2NN AR w4y A
TAHZEDNPPEBHEORMEHDIDICEHET
HD, 2. PPEBOETTOREIEDD
P RNy M LIRS C PP &R
SR LT-IT7T VLA U R BRE S,

INERY 5 B WEMERR DINET LV D
FEBENRE D REHT

TRAEAT &, EEEAS, HHACE?
7 LILF—, 66(3), 209-221 (2017)

INEIZ. BT LALX—&B| X E T RK
B e I b, MEFBEOBRICHER Lo B
BT, NEBITKR LTS WEEEITV, B
DEFVZHRL, ZXEa T8 ol
Do SDWVBRIEEITZIE, N RLEPITTR
WL, NET VAT SO RIZTIRBAT S
ZENBEINDLDN, FOFEMITE o
TV, AR TIX, /IR D55 W ERE
FED TR EIZ SO W TR Z 1T 5 7=,

3FFHOK S D W E HWT, ML 72/ 2
WZOWT, R EEENRY LB IOVNET
LV OTRERREZ JE L, TRIKENRE 4 fiF
MrLiz. INER DS WEIER . K2 30
um A ORI 1 ZE R DRV I - CERUIIE
L, hET LA ELTSm ETRIEL
Too —H . RIFRROKE R/NERRL 13, TR
Bz, BEIZHET Lz, M52V ofEEHICE
BT, SDWVEBRIEIC XK - TRE L 72/ 28
IE. OB ICIBA LSS Z LAVRIE SR
72o IBABIIED7=0121%, ML L7- =N
MDROFCT/INEMERO S LERH D LE
Z b,

a R E BRI R

b KBRS RAR LR SERT

¢ RBRISZBRETREWFIERT

Analysis of Abrasions Generated on Polypropylene
Tableware for School Lunch and its Effect on Egg
Allergen Residues

- 125 -

a R B A R 50

b KPR 4 HARAT E T
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Simultaneous analysis of highly polar
pharmaceutical adulterants in slimming products by
hydrophilic interaction liquid chromatography

A.NAKAMURA ? T. TAGAMI ?, K. KAJIMURA®
K.YAMASAKI ¢, Y. SAWABE ? and H. OBANA ¢

J. Liq. Chromatogr. Relat. Technol., 39, 691-697
(2016)

IR AR R T A REFER MO PITIE, ¥
2h MIFET 5 BB CEIEICES S KRS S A
ENTVWHHENH D, HREREHTICERT
% EIIR S OB TIE, —REICWifR s 1
~ 7 TT7 4 —=DBHWGIAN, ERIERRS
134 T AA~ORFFARTHN = O R O E BN A
HICRDZENDD, £ T, @AY
DAL L R ST 2 B MR B 1R
sua~ N7Z 74— (HILIC) %85 R
Su DA T & 20Tz, Wt &
WESKL SRS (Zx=17 a8 ) — 73
V. YNVNTHEE—L, TR, TR
NIy, A RBRNVIY) BRGNS %
fREt Lo, fhitsiiic =% 7 —

(99.5) . HILIC 2347 H %1 7 A1 XBridge™
Amide column (4.6 x 250 mm, 3.5 um) . BEIFH
IZ7 % b=k UL 01 %XEEEA 265 mM ¥
a7 =0 AEIRIEIK (85:15) &N Zh
v, JER R 2 & 55 ORIk E (208,
226, 236nm) L5 LT, RTRHEIIHK
W EET DI ENTE R, &6 ITHRME,
ELRRIE, B, ORE., EEMEERGE Lz L Z
A, W7 v~ 87T 7 4 —&FOSBESHT
EEIVENLTW, EoZ &b, 4FE
% U72 HILIC |2 X 5 —& o Arikid, Ha Hk
FEREMOBEIZBW T, EmtEERN OB
e EBICFATHILIEEZLND,

Isomeric discrimination of synthetic cannabinoids
by GC-EI-MS: 1-adamantyl and 2-adamantyl
isomers of N-adamantyl carboxamides

A.ASADA?® T.DOI % T. TAGAMI %,
A. TAKEDA *and Y. SAWABE *

Drug Testing and Analysis, 9(3), 378-388 (2017)

AARENTT CICHKI SN TV AEYTH
% APINACA, APICA, SF-APINACA, 5F-APICA
TWTFNG 1-7 X~ F AT IR T
HEWA T A RTHDH, T, BT
2-TH U TFNT I U EFRNE T D BT
B ENTZEORENRHY, TH~ TV
T X U DOREEEAN R DB e A
RO BYEEIZOWNT, BFRICKANTH Z &0
BETHDLEEZLNT,

Z 2 TS U DR ST AR v
A RBIXOZEDORMER, G4 bAEMIC
DNWTHEET>T-, £l TWSEE
TE S IEUE L 4 TR O E BRI OV T
FRRIC AR A R LT, SRl 8 {bEWEs &
iR 4 (LB DFF 12 {LEITDONTH A
vua~ ~777 - RGN L D0 &E1T
ST & T A, FNENDBRIEARDEEERALD
EMZ DRI AL SR E — R
FTZEEHLNILE, o, TONRE—
ITAE BTN OENTZ T TR, AR T E
A4 ROERFEHROFBHIZL > THRRED
L EMR LI,

a  KBRFSLARA LT A L S Ha g
b KB SLARA TR AL & R
c Wb EHE KRN

d KBRS EBFIE AT A LT

HILIC % V7238 5 TR A i RIS & 0 5 mndiid:
[ 3R SRR 5y D G BT

a  KRFRRF LA RAE AP JE T A= Al S g
N-7 4~ FABARXY I RIERD e/ A
R GC-EI-MS (T & 5 BYEARHTIT DT
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Regioisomeric Separation of Ring-Substituted
Cathinones by Liquid Chromatography-Mass
Spectrometry with a Naphthylethyl Column

A. TAKEDA?*, T. TAGAMI?*, A. ASADA?, T. DOT?,
M. KAWAGUCHI?, Y. SATSUKI® and Y.
SAWABE*

Forensic Toxicology, 35(2), 399-407(2017)

GRAF 7T ER R T v 7 ) ok biR
HENDILEMEED—D>TH D, DL E
WCRCBUBEEGTZ LD, (bEE A2 2L
EEDHEOICRC P URICERENEA SN
et 3 FEEONERIEERN GRS LD AT
WRHD, ZOXH X BUBROBEBREICH
I HALE BMERENENOSHREFRIL L L
i<y, mFEHVWLNIREI v~ N7 T 7
g4 —EEBOWE (LC-MS) ®H A7 n~ v7T
T 4 —EEIENC L DR~ A A
7 MV BIINLE BAER A K5 2 & H
K77, NMR 7¢ & O @il 72 o Arias 2 FH O 5 73,
FHERE & W o TEMERBEDRLETH D

ARV B DB AR kT B LR AR
X% O (B WL O BN E OE I LD HEE
PHRRDEEZOND Z D, FHEEMES
BTHFT7FNTFNT T LEANDZ LT,
n-n HEERIC L5580 Sh D,

ZOWRTIX, 4 FEHOAKRITF /v (=T
WA NBTF ), A A NET ), =F
N NIF v, IFaxc NEF V) Xt
U FTFNZF VA T LW LC-MS (2
X DB MR D4y B2 R LT,

ZORER, BEMHO GBI A & /) — %
Wb Z T, ®RE Li-4aEEOERD T/
Y ONLEREARE RS TRIFICOBET S 2 N
T& 72, ARIOGHHETERD T/ > ONE R
PARDE R B EHTH D LB LD,

Enantioseparation of the carboxamide-type
synthetic cannabinoids N-(1-amino-3-methyl-1-
oxobutan-2-yl)-1-(5-fluoropentyl)-1H-indazole-3-
carboxamide and methyl [1-(5-fluoropentyl)-1H-
indazole-3-carbonyl]-valinate in illicit herbal

products

T.DOI? A. ASADA? A. TAKEDA* T.
TAGAMI?, M. KATAGI®, H. KAMATA®, Y.
SAWABE ?

Journal of Chromatography A, 1473, 83-89 (2016)

BT A Rid, R KT v 7 Hic
EHE CEENLILAMBETH D . RIKO
B L L CERLHE N TV, SF-AB-
PINACA, SF-AMB [ZW T ivb &kl T e/
A RDO1FETHY, 2014 FIl—T BN S
M ENTWD, b D{bEmiE1-(5-7 v
TR FI)AH-A Y —)V3- T VIR TR
ANV UT I RERIFIANV A AF AL AT
ANBIEREND VR BT I RTHY .
T X Sy O SCENEIC H R T D e
KBNFEL TS, vk TORHEFIT
1. EEFHEMEIZ W Tt S TR 5,
TP T O FRIEENFEL TN D
NI ZNFE TITHA LTV,

AWFFE T, SF-AB-PINACA. 5F-AMB DY
FHMEEEZNENEKR L, LC-MSIZXL 55
BE IR OWTRET LTz, Holc S Bt
% 5B - 3B C & D& TR O ST 21T
ST A, AR A—TERE 1 RO T
T (S) EAmH SN2, R) AT 2 Bk
o EN-0LTH T,

a  KPRAREREZe 4 AR A TR T AR b 20 R 3R i
FITFNZFNH T AERCERE v~ ST T
S ——EBIWFNC L DG T 7 v OAE R
Bl

E N Y SRVAZAS STk S B ke s s oo (B e
b REUER A ST
N=TE-EICEENDEM I o FE ) A 5F-AB-
PINACA £ X O 5F-AMB DB DU T
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FHEMME-H R~ 7T 7 EBESITEEH
W2 KIBJFUK R L OVKEK P T4 A Lo 2
— MREBEKOEE

% “‘ldII: a) %:Ea 1: a) /J\ﬁ%% a7
LM, PEFILL, HPRKe, Bff—:

BRBILEE, 26(3), 141-147 (2016)

KBAKFSF A I NN — N REIE (D%
7, VIA, FUTA, TavxT, KU h—
NRA—K, =7 (wra®¥y) B~
7)) OHHEE LTE LA F LT AT UL
L, #HEKWE GCMS ZHWTHIET 55
Eamet Uic, RILBRSEh 2 st L7ofE R, 5
WAL 15%KEOIEME &V, FEHERIK
LB E FERICHFE R T HLER DL Z L
Wbhrote, DHEDKEZMERT 57201
AGE 7K & 7K 22 F N T 2224 PEEEAT 2 J2 0 L
2o BEMED 1710 IRINEEIZBWT, BEEOH
B (70~120%) &, DHMTHEEOBEE (<25%)
W LT E 7, e v, BEMEO 1/100
WINREEIC IR W T, HEOBEE (70~120%) &,
HMTHE D BIE (<30%) Ziii/- Liz, 58k L7z
SIHTIE & O TR BN O AKGE KR FS OV
KGOEERELIToT2L A, TXTORE
IZBWTER FRREARE ChH o7,

FEA B 7 v~ 75 7Ok
HIPEIC £ B AT 2 AR s F— b, 7 ) R —
b, 73 AF AR BRI

PSZEL e, RS, HH O
RIAKRT 0, /MRFEE Y, HTPLEK e,
RN ff— 2

KB W HERE, 85(8), 2-7 (2016)

ek, 7V R — b EZORBHOT I A
FILR AR (AMPA) O RIFFATICE A L
TWieH SR b—mEREk s e~ v 77—
WHRHEOREZEML, J VR 32— &
7 VR — & ZDOMREMD AMPA & [RIRFIC
AT L., AKIEKIZRD 5TV D BRHEE TH
% 0.0002mg/L (HIEED 1/100) 237% BTz,
AGE K E)IAK TIT = 72 4R O #5 F b
B THoTo, ZOFEE VTR 18 Hi
DTN D I 2T - T2 FE R, AKEKIZEBIT
% BAEfED 1/100 A LD Z AR x— K, 7V
B — F. AMPA (3 &S o T,

a  KIUR SL A RAE AR FERT T AL S AR S BR BT R
Determination of dithiocarbamate fungicides in raw and
tap water using by derivatization-gas chromatography-

mass spectrometry
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a KIS RA AT FE T AL S AR BR TR
Analysis of Glufosinate, Glyphosate and Its Metabolite,
Amino- methylphosphonic Acid, in water sample by

HPLC with a Fluorescence Detector
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KIRIFIZ I 1T 585 P BB E O i
ZELE HH O BARE A
/INRFEZ @, HEZEIL  H SRR 8,

IIAAFLT- b, BEEIESR °, BT,

TE OB, B2
IRIE A HERE, 85(11), 10-16 (2016)
RERFF T, KB KGEKE & BEEIC D

%\WW®mﬁmE&ﬁ®Aﬁ&m®mL%m
0. KEREOEEMEZ LY —EEODLZLE
EIZ, AL S AERE X 0 KB /KGEKE A sh

PRS2 I LT D, SRR 19 RN D

25 AEFE F TORIRIFAGE K ERA SRS L&

BOWE THESORREREMB LI Z A, s

EORIA & U T O R 2 O My B9 Z K DL

MZ, RS O3 HTIC BT 2 Falk A s &

O A R H O R I A0 AW ERIC
DD EL ATz, &I TRIIFTIE,

I PN O 7K BT AR A 24 7 % kot G0 oy BT i D B

BB L O L2 B L, KRIRFAGEKE MR

i B 45 PR HE 22 SR 26 4F 12 H ~F5k 27

3 AT TER LT,

T A H/\i'éi+§ LAMP 7% 72 K &
B VOART BELR A
BV HA o, AFFBAA 2, BAzff—°,
BN, BRI

[ B4 B 7, 44(11), 585-589, (2016)

WA, FEAMENC B W TR RS 2 R & 5
DUV RTENRHREIN TV, 7k%ﬁ’r£§§k
. AN THIZE SR EDOKEREE T, =
T oV ERE LT WEBREOMEIL,
VAR TIEDOBGIR L I 5NN B B,

VAR TREDRRE TCHDL LI ART O
BT, BICERECL VTR TV AR, &
T TN DD TE 2V RAE (VBNC : viable but
non-culturable) I|Z/2 5@ THY ., 72, —EHD
BRI AN TR TRER TE 2, 207, B
FNEDO B TITIHYLRIL ORI +53 Tl 7z,
AAFTETIE, VIR TNT A— SN THIGET
HZEERBALET A—"EEREOFEE
T, REhiskzxtge e Lo Lo AR 7 4R
A 2T o 72, KoK 31 BEHZ DWW T, Bk
1% 3 5B (9.7%) . LAMP #£1% 16 #80EF (51.6%) .
PCR iE1T 6 3Bl (19.4%) BBETH-T=, 7
A — HBERIE 24T o 72 Kk BKIZ. LAMP V51
13 50k (41.9%). PCREIE 11 3k (35.5%)
DG TH o1z, 7 A= "EERETHEOR
BHE, 7 A= NEEREEETH LU R TE
EERLTEYD, LY IEMRKEKD L IUFFR
FTHEREEZRTHDEEZHND,

a  KIURSLA R AR FERT#T AL 2 A TS BR BT AR
b RBRF R [ B g A TR
Report of Trainings on Analytical Quality Control

KBRS AR AR SR T A L AR BR R
NWM) BARRGUEEEHBE Y 5 —

¢ KERURF BRI SR BR B A i

d PEERFESS

Investigation of Legionella Contamination in Amenity

a

b

Water Samples Using Amoebic Co-culture with LAMP
Methods
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KIHFNARBEFEKICBIT S 27 U F RZARY P
TLETT VYT OFTERIL & OB TR

REEFNL 2, AREAAE o BSrff— 2
KB W HERE, 85(12), 14-22 (2016)

KBFNOAKEFAKIZBNT, 7V 7 h AR
VU LABLIOYCT IV T OIEERILE ZFD
BRI O A% 2003 424 H 5 2013 4F3 A
FTO 10/ (T AP TITHNTIE 2005 4F
4 ANbo 84EM) IThlzo TiroTlz, D
HBORBEETZ YT FARY DT LAIZHONT
I, 71 H#R 702 BB 22 R 48 BUBE, T v
TUTITOWTIR, 62 #5188 FUEH 7 His 17
REICGIEE 7o Tz, T2, BEE 7o 7o S
DT Nested-PCR, > — 7 = A%FT\, &
IR ERELZE A, ZUTRNRARI VY
LAZOWTIHE, 14 #1544 36T 12 08 m+
B, PTNAITICONTIE, 3 #ih 8 kT 3
DOOBE TR SN,

Investigation of Bacterial Effects of Asian Dust
Events through Comparison with Seasonal
Variability in Outdoor Airborne Bacterial
Community

J.PARK ?, T. ICHIJO ?, M. NASU ® and N.
YAMAGUCHI *°

Scientific Reports, 6, Article number 35706 (2016)

JAE S A R D—D T DHEMITOWNTIL,
FEAEPR D B 3000~5000 km BfErL7- H ASIC
b, ERIK 400 5 R Uk LTV S L HEE
INTWD, BB MENEZEALTND Z &
DAL ERD FHb L & HICBET D2ME
WIS BREEOMEREIC - 2 D B ORI N EE &
2o TS, L LZRE, ZHE TOMFE
XD R A RN BRI L 72 50B D 22\ T
ThNEboNEEAETHY . EHIPIERA
IRF & B 0 Tl 72 fRAT 23 S AL TR o
Too £ T, EIERETORKZ EHRIITER
B, SEWRAICE 720 MEEEEDE L
VIR AR 1T DB 2 5 F 2 THRT L
7o AMEIUFEIZERM PCRIETHIE L,
B REHEAEE X amplicon sequence 112 & V) fi##T
L7c, ZORER. BED I AR Ol s Bl A7 &
IERESEIL (F 243x10% cells/m?®) | 2
Hi PR OFEIIR LN - T, EIPIAE
RELC I BT B AN FEFE A RE O B 5 123N
L7228, FERAERTH > THIRAER L F%D
MEBAZEE (10%cellsm’) OHbH -7, Al
BEEEREE I ZITFW ORI & b 72 ) RE AL
fLIFRoNT, BRBREPIZIA 0T 5
Acidobacteria <> Actinobacteria 732 5FE Td -
oo TNHDORERNG . EHIWDRAEWD HET
km BN 72 HUSIZ B W T, AR O RE T
DOHIFEFEEIT, EHARERIZE 72 9 W EE K
2L FRTF Vb0 EEZI LN,

a  RBRIF SO RATEWFFE T AR AL i AR SR B RR
Occurrence of Cryptosporidium and Giardia genotypes in

drinking water sources in Osaka Prefecture.

a RIRKRFRFEIE AR A - MED T 5
b KRB SLARA AT AL AR TE B b R
TEHD DT T Fedsk D A TE BRI D KR H O AN B REEE
I 3
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2016—2017 > — RN KK TERD S i
Ja A )VARRET

AREGL e EARREE, Sl JE
BRI —RR 2 HoTalm] o APRTESE o
VAR B e, AR e

KBTS ER B S
Rk 28 AR B 79 4E, 1-4 (2017)

2016 4F- 9 H /5 2017 4F 7 H O (2016 —
2017 > — R ) \ZHEB MR 125 FHlr G
2 UA VAR ENTE, KbE < mEn
7o\ AT GIL2 (87 Fhl, 69.6%) Th
V. WWTGIL17T (13 F#l, 10.4%). GIL4
(9 F=H), 7.2%) Th-o7=, GIL2 FHHi 2016
FE1ABLWI12 AD 2 A RBICER L TH
AL TWe, HEERKRBITIX, 76 F4
(87.4%) @ GIL2 HHIAE k— b FEGEEW
FHTHY ., 5D 74 FHIBREITE LUV
RIZBITH2RAETH -T2, ZIVUIKRRTT

2016—2017 > — X2 /) a7 A LA GIL2 DMK

R CERICHIT L TWEZ AR LT
b, )AL A GIL2 1& H A O LD HIs <o
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Listeria monocytogenes {54k .
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LML B, LM IINEMGRER OFE R, 71
A7 U —LFD S HTHRICHIEN B LT
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a  REREEREZ 2 AT FERT AV AL i

b KPR AR TEFTIE R ¥ A L AR
¢ [ESZEEHE R L AT EAT

Epidemic of noroviruses in Osaka City, Japan during
2016—2017 season

a  RBERAEEREZ 2R SR AT AL B i AL R
b RBRATRGERT R i A B AR
Listeria monocytogenes contamination in ice cream

processing plants
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a RERfEE 22 B ST i E s e s
b KRR A SHRBTIERTI A © A L AR
Seasonal influenza viruses isolated in Osaka City,

2016/17 influenza season

a KRR BN e T A L2 R i s 2 3R
b KBkl Ze A R T A AL 0
Simultaneous analysis of phytotoxins by liquid

chromatography tandem mass spectrometry
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5, KRBT O FKRALERL & o M BLR B
EELE LI, HFEE. ZhEToORIEIZ
HTORREITO, R Lz, MEHE, O
MA— NV vy, ORHTEED A 5% ) —)vik
. Q@LC/MSMS &t 3 mThb, OIL,
HLB, Cis. PS-2 Tf7-724%, HLB MB2RMIC
BifCThoTo, @i, WHEE L LTAZ
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a KRR AN IEpT i B LA R i 2 3R
b KRBk FE 2 BT e A= b

Survey of preservatives content in processed foods
by HPLC after steam distillation and solid- phase

extraction

a  KBERIEREZ 2R JE T B A 2 3R

b ASLSIERBE R F R B

Distribution of artificial sweeteners in rivers throughout
Osaka City
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Enteric pathogens detected during investigation of

food poisoning outbreaks in Osaka City in 2016

-134-



it %= B ot % B
A A 25 KE BT
WH T tAE HE
O WR# FEZ JILHEE Bl KRR
mH R EA R
HAa  HE HE &R
& FIL [ S YA
HA Pk i E
Ll — 3k G 12 B
s H s OBA
(O WEZER) |
HOFIMSIATBOE N KRR 2 BRI ZE
R 25 15 SRk 29 R
ISSN 2433-5819
(MDA 2 1)
gk 30 452 A
MREE « FEAT  MUTMSIATEOEN KRB fdRE 2 2 5t

KR HREXFE 1 TH 3% 69 &
Eih  06-6972-1321





