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Annual Report of Osaka Institute of Public Health, 6, 2022

Surveillance of infectious diseases in Osaka Prefecture in 2021

Yasutaka YAMANAKA?, Yuka SATSUKI?, Yoko NISHIDA?, Kensaku KAKIMOTO? Tomohiko UKAI,
Takayuki NISHIO? Takeshi MY AMAP, Nobuhiro IRITANI? and Kazushi MOTOMURAS®

Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has
spread all over the world. The Japanese government declared a state of emergency to regulate the spread of COVID-19
for the first time in April 2020, and first approved a vaccine against SARS-CoV-2 in February 2021. The vaccination rate
reached almost 80% in Osaka prefecture in November 2021. As the rate increases, the number of deaths and severe cases
have decreased, and behavioral restriction or infection prevention measures are moderated in a graded manner. In this
study, we surveyed infectious diseases other than COVID-19 in Osaka Prefecture in 2021 in comparison to 2020. The
number of patients with many infectious diseases reported by sentinel medical faculties were lower or unchanged.
However, the number of patients with RS virus infection, infectious gastroenteritis, and hand-foot-and-mouth disease
significantly increased. We found that the trend of individual infectious diseases in COVID-19 pandemic is divergent.
Thus, continuous monitoring of infectious disease trends is required.

Key words: surveillance of infectious diseases, coronavirus disease 2019, 2021, RS virus infection, infectious
gastroenteritis, hand-foot-and-mouth disease

a Health Crisis Management Division, Osaka Institute of Public Health
b Epidemiological Analysis Research Division, Osaka Institute of Public Health
¢ Public Health Department, Osaka Institute of Public Health
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Whole genome sequencing and molecular epidemiological analysis of severe acuterespiratory syndrome
coronavirus2in Osaka

Yuki WAKABAYASHI, Ryuji KAWAHARA, Kensaku KAKIMOTO, Takahiro YAMAGUCHI, Nao UMEKAWA,
Syunnya NISHIJIMA, Sacko MORIKAWA, Satoshi HIROIL, Ryo IKEMORI, Tatsuya SHIRAI, Fumiya BANNO,
Kazuho MAEDA, Ako KIBE, Yuji HIRAI, Kazuma OKADA, Haruna NAGAYOSHI, Yusuke TOKUNAGA,
Ryo UENO, Koichi MURANO, Daiki KITAGUCHI, Takaomi TAGAMI, Fumie ADACHI, Haruyo MORI,
Kazushi MOTOMURA and Jun OGASAWARA

We conducted a phylogenetic analysis of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) genomes
sampled in Osaka Prefecture in 2021. In total, 15,481 genomes were analyzed. We found that the third wave of SARS-
CoV-2 infection was mainly caused by PANGO lineage B.1.1.214, while the fourth and the fifth waves were caused by
PANGO lineage B.1.1.7 and AY.29, respectively. Intriguingly, major lineages and/or sub-lineages of Alpha or Delta
variants differed in each wave of infections. Whole genome sequencing reveals the phylogenetic relationships of

pathogens in high resolution, and is a powerful tool for surveillance to prevent the spread of infectious diseases.

Key words : severe acute respiratory syndrome coronavirus 2, molecular epidemiology, whole-genome sequencing

Osaka Institute of Public Health
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Annual Report of Osaka Institute of Public Health, 6, 2022

Epidemic situation and molecular-epidemiological analysis of enterovirus infection in Osaka Prefecture
(Fiscal 2021 Report)

Keiko NAKATA and Haruyo MORI

From April 2021 to March 2022, multiple types of enteroviruses were detected in specimens obtained from patients
with aseptic meningitis, hand-foot-and-mouth disease, and herpangina. Echovirus 6 was detected from a patient with
aseptic meningitis, Coxsackievirus (CV) A6 and CV-A16 were detected in 13 and 2 patients, respectively, with hand-
foot-and-mouth disease, and CV-A4 was detected in a patient with herpangina. The phylogenetic trees constructed using
partial sequences at the viral protein 1 region showed that the CV-A6 isolates of the 2021 epidemic formed a single
cluster, all isolates were classified as genotype D. The 2021 epidemic strains of CV-A6 were closely related to the 2019
Osaka strains and 2017, 2018, and 2019 China strains. The origin of the CV-A6 isolates of the 2021 epidemic might have
been imported before 2019, and then circulated domestically. As the changes in the dynamics of the epidemic viruses
can be elucidated by analyzing viral genomes, it is necessary to continue pathogen surveillance.

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

Osaka Institute of Public Health
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5 GIL2[P16]D VP1 7 X/ FEECHI OGN (542 7 2/ R)

AU, Fl o a0 L A RYYERATIC L Y 2020
I 4 HIZKIRF CRAFREE SRS SV TR,
BAFRES & TAMEBLIEHED R K S, F A
MRNBETOBRBZRET , ~ A7 PPV 2 & O
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The epidemic and molecular epidemiological analysis of norovirus outbreaks in cases of food poisoning in
Osaka Prefecture (Fiscal 2021 report)

Tatsuya SHIRAI, Naomi SAKON and Haruyo MORI

Inthe 2021/2022 season (from April 2021 to March 2022), we detected norovirusin 10 suspected foodborne outbreaks
in Osaka. A dua-typing (Genotype and P-type) system is proposed for Gl and GlI noroviruses using partia regions of
the ORF1 RdRp encoding region and ORF2 VP1 encoding region. Four genotypes were detected in the 2021/2022
season, with GI1.2[P16] (n=5, 50%) being the most frequently detected, followed by GI1.4[P31] (n=3, 30%). Gl wasnot
detected. GIl.2[P16] was the most common genotype in the past four seasons. We analyzed the RdRp coding regions
(1530 bases) and the VP coding regions (1623 bases) of GlI.2[P16], which were detected from the 2019/2020 season
to the 2021/2022 season. The phylogenetic tree of each of RdRp and VV P1 showed that, in both coding regions, al strains
form onecluster with GI1.2[P16] strains detected since 2016. An amino acid sequencesanaysis of RdRp (510aa) showed
that five unique amino acid substitutions sites, mutations that were suspected to be advantageous in GI1.2[P16], which
have spread since 2016, were conserved in al strains. On the other hand, there were strains with multiple amino acid
mutations at other sites. For the VP1 amino acid sequence (542aa), the T399] mutation was present in five of the seven
strains detected in 2020-2021. It isimportant to continue to investigate the associ ation between mutations and outbreaks
through ongoing genetic analyses.

Key words : norovirus, foodborne outbresk, RdRp, Gl1.2[P16]

Osaka | ngtitute of Public Hedlth
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SARS-CoV-2 &R RN D DORERZR 7 A /LA D H
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Annual Report of Osaka Institute of Public Health, 4, 2020

Detection of respiratory viruses in SARS-CoV-2 negative specimens

- Respiratory virus trends during the COVID-19 epidemic 2020 and 2021-

Saeko MORIKAWA? Maki OTSUKA®®, Satoshi HIROI?, Keiko NAKATA?, Tetsuo KASE® and Haruyo MORT?

Since March 2020, influenza has not been prevalent nationwide for two influenza seasons, 2020/2021 and 2021/2022,
no clinical specimens have been brought to Osaka Institute of Public Health for virus isolation. It was considered that
influenza patients were tested for novel coronavirus infection (COVID-19) because each period corresponding to the
influenza epidemic season was during the third and sixth waves of COVID-19, respectively. Therefore, specimens
brought into our institute in 2020 and 2021 that were negative for novel coronavirus (SARS-CoV-2) were used to
investigate influenza A and B viruses, RS viruses, enteroviruses, rhinoviruses and Adenovirus, coronavirus OC43, and
parainfluenza virus type 3. In total, 439 specimens were tested. Adenovirus was detected in three specimens. Enterovirus
or thinovirus was detected in 22 specimens; typing by VP4/2 region sequencing was performed and of the 19 specimens
available for the analysis, 18 were identified as rhinovirus and one was identified as enterovirus. One specimen collected
in August 2021 was a dual infection with adenovirus and group A rhinovirus. Parainfluenza virus type 3 was detected in

one specimen. All specimens were negative for influenza virus, RS virus, and coronavirus OC43.

Key words : SARS-CoV-2 negative, real-time PCR method, respiratory viral infection, infection control

a Osaka Institute of Public Health
b Osaka City University School of Medicine & Graduate School of Medicine
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Annual Report of Osaka Institute of Public Health, 6, 2022

Mosquito-borne virus surveillance in Osaka prefecture (Fiscal 2021 report)

Ikuko AOYAMA, Ryo IKEMORI, Masaharu YOKOTA and Takahiro YUMISASHI

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

In 2021, we performed RT-PCR examinations to detect arboviruses in a total of 173 mosquito pools from 1,559 female
mosquitoes (6 species) collected at 24 points in Osaka Prefecture from June to October, and for WNV on 2 dead wild
crows. All mosquito pools were negative for WNV, DENV, JEV, CHIKYV, and ZIKV. The crows were negative for WNV.

Key words : mosquito-borne infection, vector mosquitoes, surveillance

Osaka Institute of Public Health
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1% 0.01 pg/mL DL EDOREET, AL, DU IZBWTIE
0.02 pg/mL LA b2 s CIEAER O &' — 7 [HAEfE D
FEGHEHENR 21T 10%AH CTH - 7=, 16> TER FIR
BT TN TORINTIBNT 0.02 ug/mL & L7, Wi
R 0.02~1 pg/mL O THREREL = 0.999 LI ED
B ERME S DT,



2. BTN X 0N DRt

HREL OB R 1T D IR & MBI 3RE ~ 7
HOBHNHENTWD, —IRANTIE, DO EIE
ikl & B BISENTIR SRR 2 RN 5 51E (HCLE,
PR : 10%5E(kT N U 7 A8 0.01 mol/L HERATRIR
/ AN 2 0.01 mol/L HEFEIRIR) 7132 < v HirTin
% I8 ZOMIZIIKEE T & T 5 RSOy
% GBI T 2 BB A BT 2 BT
BHTHRIZ A Z ) — VIR 5 15 (MeOH 15)
VL SN TVD, YR TIX SA TR ITNIR
(BHTHBNIE (10%REET R U w7 AR 0.5mL) %
WU REROK, AMRICHRROK 235 Na,CO;
. CY SMrRRCIINIICHAE T R Y 7 A 2 g Zif
U7 REBROK, AN IS ROK A 92 7715 9% H
WCWD, £ 2T, 7 HEHWEA RIRH I3 DB
(il LTS A T Uiz, BNl NayCOs 7%,
NaCl % (i : #8tbF F U oA 2 (10%3H/6) b

AK

U 7 LZIRIE 20mL) , AN - ZR8E7K) . HCL 1, MeOH
% (IR < 30% A &/ —/VERITR 20 mL, MR : 30%
AH ) —VIRIR) &AW, BibaEH IR AcR
KEMHEH LT, BITBEANS 3, 6, 16, 24, 48 [RFH]
BOFRT DR Z R Lz,

3~A8 I DGy DRI R A K 1 IR LTz,
NaCl %, HCIYEIZBWTIL, @EHrBltA# 16 R T
T _TORS CTHEIEED 80%LL E & 72 0 B HT /MK
IR LT D 2 & D3R T & 72, MeOH
EIZBWTIE, CY OIEHAEL, 48 FFHIIZIBWT
fD FIEDIEIE 100%AH L TW7=oizxt LT 80%
FEEE LA Lo 72, NayCOs JEIZB W T,
NEM & ADM D[alUERIFHEE 80%LL F TIEH &
HbRKED->72, NEM & ADM [ T5EFMERCT /LA U
P CREERT AN T—LEAKETH T
F RAIHREICH Y O BIHRA T A H UIETH D
Na,COs HEIZHB W THLEITIR P TREZEIZRY, —

SA NEM
120

120 120

100 - 100 -

80 1 80

60 / 60 /

o Ilﬁd o /I;{E(
20 20
S
IEI 0 12 24 36 48 0 12 24 36 48
2
= AL cy
" 120 120
%
I+ 100 100
f
P 80 80 -
%
- 60 | 60
1
7= 40 - 2 40
&
20 Zoﬁ 20
OJ ‘ ‘ ; : 0 : : : : oi : : : :
0 12 24 36 48 0 12 24 36 48 0 12 24 36 48
ADM
120
100 W—
N ,$/§/ 3
40 + —+
20
Y S
0 12 24 36 48

FEHTEERH] (hr)

X 1

B2 2 BT 381 DAGTREBIK A~ U T2 7 Rl H Mk [ R DRI ZE b,

(@: NaCl ¥, A:HCl¥E, O:MeOH 1, O:NayCOs¥E, n=5)
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HafRESnTWAZ EnEz b5,

NaCl 75 & HCl {EZEFEHRIC T 57295, 16, 24
BRI A D[RIGRE A2 2 12k L7, NaCl % & HCI
EIZ 24 B ORICEREVMEHBNZ S Y | 1T
[FRRDAER L Ip o=, $E- T, BITIAIRIER O fi H
7% NaCl 280 LU ORBEHNT -, s,
BRI E DOBGE 2 2 25 T2 DI SBITRIC AV S
DM, ARETIE 10°C THITZ1TH 72, HfEx
R L7e< T 24 WFFEEE CIIpAEm N BHH T 5
ATREMEI TR N &l L7,

3. BHTRFZ IS DT NI~ DI IRIN & O
HEREI OBV TIE, iRIZHE (LT R Y oA
I 2356, BEITIE 2.5%EEA VST
WY, AK & SA ITBWT 10%IRIGE VW= & 2
A BRI R L2 WZ & B BAEIT 10%R D3
HO BT 5, ARIOBRFHZIBVTIEL, 500mL 47
TAE—H—%HH L TENEIT> TR Y, kT
EBHTE & DFEfiR A 1 < T2 DI BB T IR 2 4
TAHOREL, ZD=, MK E L THRINT 23k
BEDIRLTHLENRD D, 2T, BEEOUE
DIz, OHALF R U U AL D LOMS ~D8
BA DI THIDIRNT 28T N v A&

R0 BBHERICIT D A RO

5 17 1 i
R4y BRI NaCl % HCI
(hr)
AK 16 91(3.2) 105 (5.5)
24 95 (4.9) 113 (7.0)
oA 16 99 (4.6) 110 (4.6)
24 106 (6.4) 114 (8.1)
NEM 16 89 (1.0) 97 (5.8)
24 95 (3.3) 107 (3.2)
AL 16 90 (1.6) 96 (3.7)
24 9 (3.1) 105 (5.9)
oy 16 97 (4.9) 98 (3.6)
24 103 (5.2) 110 (7.9)
o0 16 95 (1.1) 102 (3.5)
24 98 (2.5) 110 (3.6)
ADM 16 88 (1.0) 94 (2.6)
24 95 (0.8) 103 (4.3)

(B0 3R (%) (FE 645 HE AR 22 (%)) (n = 5)

ERIRE DG ZAT - T2, BT L N U &
L 2g (10%HE(bTF MY & AEHE 20mL) | Hfk7
Ui 1g (10%HEAbF B U 7 AR 10mL) | Ak
FTHRUTA 05g (5%E(LT U T AEEK 10mL) |
b NY 7 025 g (5%IEMLT MU U ATER S
mL) . ZMNEICITZRRE K% VT 24 BfET 217 -
7o FElz, BHTEICE 2T 2 BRIC22R8 % A2z
I, TINS5 NIEN D WA R RO 78
KEBITPRIZEIN Uz, 207z, U7 54k
FRU U ARIZER L GHEZIT 72, BfhalEhe
BB DWW IETRACEK & BN < EHr o
TR D0 O A E D 8 D 27 —%
7=

FHALT B U T AYSINEICEBT D EIERE 2 3 12
R~ EOHALT MY U AR - BHITNREIZB VT
HEIERIT 91~120% DN TH Y | KERAET
ootz LT U U ARIEICRIT 5
LR IMEN &S DD D AK, SA IZBWTH
FCROIE TR S oTe, AEE D) TIERE~
FEV B LR DB 2 DIk LT, AR
TEAVTERBEIN TV Z LSRR
MELTWSEBZLND, £T2, BITHIREND
IRV EIZIBW T, BETIRE A 18 L CEIT MR
AL TL 5728, BHITNIREDZ( LB EMERIZ K X
REBE G2 holZ LB LN, W5 T,
WIRIZHEIL T R U oA 025 ¢ B%IE LT R Y oA
iR 5mL) MW TLAEORGET 21T > 7,

R SINEE

HRBRME ] S U 5 FEEEO A LR
WCHINENGEER 21T > 72, 0.002 gkg & 0.02 g/kg
2725 £ 9 ITIRA YRR & B S IRn L CRllik
1T o77,

FERER AT, WTHORS ST TOR
FBHT RN T, B OUSINREE & 121 81
~117%DEFHANTH Y | HHMEERED 8.9%LL T
EIEBLOXH/NENoTE T, REOFIMEIRE
iz,

Fio, ANEICBT S 7 REEO H RO E & TR E
1% 0.001 gkg Tdh-o7=, Ziud, fEEHHE CY
SIHTOLGEWE PO rE & FERE 0.005 gkg & TEIY |
FREHREIO T TR bRV MEFIEEB TH 5 SA D
0.10 gkg Kiwi () ZHETLHZ LNTELH 50
RRHEECH D LB HND,
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K3 BIWNIR~OFEET N Y U LARIMEIZ T 28 HIREOEIE

s o Ak N L6 (g)
7 " 2 1 05 0.25
AK THRACERK 92 (2.1) 98 (2.3) 101 (2.1) 104 (1.1)
73— 99 (3.0) 99 (3.0) 103 (3.1) 108 (1.5)
A TERACEEK 98 (2.9) 103 (1.1) 103 (1.4) 105 (0.3)
73— 110 (1.5) 114 (1.2) 109 (2.3) 114 (3.5)
NEM THEIRECEK 117 (2.0) 120 (2.2) 116 (1.9) 116 (2.0)
Jo¥— 112 (3.9) 114 (2.6) 102 (2.1) 105 (3.2)
AL TG TRAICEEK 97 (2.4) 98 (1.1) 98 (3.2) 98 (1.5)
73— 98 (1.8) 103 (1.9) 100 (3.1) 105 (4.3)
oy THUREICERK 101 (2.2) 100 (2.5) 100 (1.9) 100 (2.8)
73— 103 (1.9) 104 (2.0) 103 (3.0) 103 (2.3)
BU TG TREICREK 103 (0.4) 104 (2.2) 105 (2.7) 106 (1.5)
73— 99 (1.9) 102 (2.0) 98 (2.1) 99 (3.3)
ADM THEFCBEK 110 (1.7) 110 (3.7) 106 (3.7) 108 (2.3)
7%— 101 (1.8) 104 (2.1) 91 (2.6) 97 (5.2)
[ET UL = (% ) (FH e A YR 72 (%)) (n = 5)
4 NINEIEERRE R
S L
oy TORE gk so%— 4FEUvL H %a
AK 0.002 90 (4.4) 94 (3.2) 100 (5.0) 90 (5.2) 104 (3.3)
0.02 104 (1.1) 108 (1.4) 115 (1.2) 117 (2.1) 107 (3.0)
SA 0.002 100 (6.0) 108 (6.3) 110 (2.4) 100 (3.7) 116 (3.5)
0.02 105 (2.0) 114 (3.0) 114 (1.1) 115 (3.1) 112 (2.7)
NEM 0.002 103 (3.6) 105 (4.4) 85 (2.2) 90 (8.7) 91 (2.9)
0.02 116 (1.7) 105 (3.1) 97 (2.0) 96 (2.2) 93 (4.1)
AL 0.002 102 (3.2) 108 (3.0) 88 (1.3) 81 (2.5) 85 (4.2)
0.02 98 (1.5) 105 (4.1) 94 (1.9) 99 (1.0) 91 (2.6)
oy 0.002 100 (3.7) 105 (3.5) 94 (3.7) 90 (2.9) 104 (2.5)
0.02 100 (2.8) 103 (2.3) 100 (1.6) 104 (3.5) 98 (2.9)
bU 0.002 105 (2.3) 103 (2.9) 82 (8.9) 98 (2.1) 108 (3.2)
0.02 106 (1.5) 99 (3.3) 103 (0.4) 109 (2.2) 108 (1.7)
ADM 0.002 105 (2.4) 102 (5.1) 83 (3.6) 87 (3.9) 86 (3.0)
0.02 108 (2.1) 97 (5.4) 94 (3.2) 81 (3.3) 90 (1.7)

[ (%) (FH R HE R 22 (%)) (n = 5)
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7 FEREEO HHEND LOMS (2 L D028V,
H D T2 D DB AN TR AT T2, BTN
WL R U DA 025 g (5% LT R Y U AR
SmL) , BHTINEIZFZBE K E VT 10°C FC 24 [
M R ST 5 2 & T, BAFRBIEN
Bohic, £, Bk S FEA~OUSMEGRERD
FERITT R TORG TR Th o7z, RIEIL 1) K
AV OBHEHIZ B E L TRIE TET 217> T
WD Z b, 2) IR LT R Y D BRI, SN
UK ZAE T 2 7O FEHR A e 2 & 3) [E
R A EHE T O cE 2 L 2R ME LT
0 RO JTEE & el U CiE I A S TP o HRE—
FOMTTE, HENRRE~OHFENERFEND,

Mo M K
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3K

RS, SERAR, P IERL HPLC B8 X
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R X A A S OEERB X OvH R o
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Annual Report of Osaka Institute of Public Health, 6, 2022

Simultaneous analysis of seven artificial sweeteners in foods by dialysis and LC/MS

Yusuke TOKUNAGA and Masanao SHINYA

A simultaneous analysis was performed for seven sweeteners (acesulfame K, saccharin Na, neotame, advantame, Na
cyclamate, alitame, dulcin) in various foods by liquid chromatography/mass spectrometry (LC/MS) after dialysis. All
sweeteners were extracted by dialyzing for 24 hours at 10°C with 5 mL of 5% NaCl (0.25 g NaCl) as the inner dialysate
under constant stirring with a stirring device. The results of spike recovery tests using soft drink, cookie, strawberry jam,
pickles, and boiled beans showed satisfactory recovery within the range of 81—117%, and the relative standard deviations

were <8.9%.

Key words : dialysis, LC/MS, sweetener

Osaka Institute of Public Health
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T2 O HERHRARFR AL VA O 2 A PERFATh

PR TR, SEE B, A TESE, BTOCRE

IR OMAEIEIZIB VT, TNETH T AMO A AT T 23 D{GY L RBEE O Y 2B <72
CRREHE R E DT A AR E AN TICER LTz, SR 7 4 AR —F T hmnE & v, 5%
HZEERT DI LI Lies BRAFIEICOWT, 3FEOR S Z AT Mo &8 ¥ 5 B35 B
T 5 RBRIEO YT A A R T A > ) (CHER L 7o SRR & 1T o 7o & 25, RARFERD S

BT,

F—U— &, IR, ik, VR

FAEEE T U U AT ERRGECAIIE IR A
HORETHEADBD 5N TNDLREHTH S,
i RS ME T AN AR (HERYIEA 4> NOy) & L
TORKBEHFET, WHRT LI, 26 2Tk
0.0050 g/kg LT, fal Y —tE — VB IO AN A
Tl 0.050 ghkg, R TIX 0.070 gkg LA T &
EDHHNTNDS Y,

B AREER Y (LLTHEEH) ik, &b
DOHEFYERARIHTIZ, 597 v h U S Fohit L.,
B4 o7 LB T RIS K A s AR L
T BIENTE I N TWD, AT\ Th, &
FHOFLHk SN AR E BB A I L TEH
BN —E B AN RS Y 2 FE ML T & T,
WROBEIZBWC AT ARDART T 22D
1Y & RBRIRIR DMWY %<7, AEERL
TWiz, A, T ARDRAZRT T A3 |28z T
T AR—=Y T EE AT, f/EE Y &R
RIS EERTHI LIC Lz, £72 5A & 5C
AEBERTAHABEZITWRBRIEOE Y 252
Lz,

EoETE BEAFORLEISNY Zxt5 L L
MRAIEIC )T 5 2 YT O FEEF 3 7o 2 &
b, REIZOWT TEEFITFRE T 2 RIS
T RBRIEOZ YR A KT 421 9 (BLF
HTA RTAN)ITFED L YRR A 1T - 72
L ZABRHRERNEONTZOTHRET S,

£ B 5k

1. Uk
HAGERIR CREA) OFERFRROBRNZL 2,
R Y —t—T, R—arE AN,

2. I E L OEHERR

PEAE L TR R O TR R U v A (B L7
SV ARV ERL) A e, ARRITE & A K
No.SA B LD No.SC (T R T v /&) e s
Pro i L CTHWE, KiL Elix £ 7203 Milli-Q il
EE (A7) X0 ERLZb0E vz,
0.5%/KEE{ET R U 7 DOKIEIR. 9%EERE HER K IR
W, 05%A/NT 7 =)LT I RO 50%HEFEIAHK .
0.12%F 7 FNLF Lo V7 2 UAKBERIZOTH
bR ORI E VTR LT,
()FEEHER R

HEAEEE T b U 7 A 150 mg Z IEREIC BV KICE
fig LT 100 mL & L7 (HEASEER & LT 1,000
pg/mL Z5de), ZHAEEMERK L Lz,
(QIEAEVA IR

HEEVE R 2 36 ‘B K T AR L C 0.5 pg/mL A YEPR
AR L=, Z 0 1~20mL Z B &RERsRIc i
Y
Q)N FHEEHEYA R
ol Y —t— WA (250 pg/mL) : A= YERK &
25mL £ KT 100 mL ICER LT-,

KBl e ze BRI FE AT B L A R dn b 1

Tl
P
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725 ZUSHA (25 pg/mL) @ _EFD 250 pg/ml FEE
Wil % 10mL £ Y KT 100 mL I ER LT,
N—a A (350 pg/mL) : BAEEET U U A
52.5 mg & IEMEIZ RV KIS LT 100 mL & L
776

3. AR IR
WOVEIIARE S0mL ORY o'l (PP)
i (IWAKI ) 2\, 7— K7 mt ¥ —i%
MK-K61 (/Y =v 7 #) 2R\, &mlHAE
P AP —1IRY Fr PTI0 (KINEMATICA )
ZEHAL, % 7 MMEIPTI0S &2 7=, mdm A
O IT, KUBOTAS922 (AR HSERTRL) 4
AL, B—%—[X RA-410M3 % 7=, [HIRIE &
I X BWI100 (v~ MRHFERLD &R, et
FEFHEZ UV-3600 (SEERERTR) & H\iz,

4. BRI OFH R

BE7 o —Z2 IR LTz, WE L LzilE 2.5
g i OVFICEY K 80°CDIRK 20mL Z /M %,
REDTA A LT, v 7 MOAHE LI ILIR
KK 2.5 mL & VT S [RIgESE L, PRk &
Wb, 512 0.5 mol/L KEEfLF ~ VU oA
JKEEHE 5 mL 38 KT 9%NERE R/ K 5 mL % AN
A TCELKIRVIBE L%, RARVIEERNL
80 CDOKIEH T 15 43 [MAMNE L 7=, RIZKH T 30
SEEILI2t%, K TER LIz, 4CT 20 5fH,
D EE (5,000rpm) L7, EiEZ AHE (No.SA
D FIZ No.5C ZEHAT-H D) T/ LEIZ A L,
BRI & LT,

5. FEEEIE

AEBRIAE (725 21X 10mL, fAl Y —&—2 L
N—a I 2mL) Z25mLAEDAARAT T AT
EREIZEIRL, 0.5%AL 77 =17 I KD 50%
BRI 1 mL 2Nz L <IRF L7z, I, 0.12%
FITFNZFLVT I UKRIE I mL 2Nz T
KB Uz, ZHITKREI 2 TEMIZ 25mL &
L7-f. =R T 20 4RIEE LT,

[FIIRFLZ 0.5 pg/mL AR ERSHK A 25 mL 5D A A7
F A2 1, 2, 5, 10, 15, 20 mL [EREICEREL
[FRRDBIEZATV, B A VERL L 72,

6. &

FiEfR . 0 R 2 AV TR 540 nm D%

h
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SEEEARITE L, T 0 VERL L7 i Bt & 0 AR AR
REEZ RO, 3B 2.5 g BRI L AIEIZHEVER
BHI 20 mL % 60 S 72356 0 B FIRE
0.0005 g/kg T 5.

REREOEY-
¥ 25g
|~k (#980°C) 20mL
HREVFAE
L MERKEZSmL 2 SENTHRPLERERLE HLES

=0.5mol/ LB {5 Lo ERHE SmlL
0% WERE 3 8Lk B SmL

HURYEE S

B2 iEyEEaAe, socakiBEcpwisaMmE
Ik TR R0 S R E
KTSOmLIZEET S
L4 BE (5.000rpm, 2053+, 4°C)
%D (No SADTFISSCEERD)
L

CREARE
PEREEERCRES
| ~ 0582 NI7= L TIFHBImL
+URYVEE S
| ~ 01283 I FRIFLLSTEBRImL
FURYVEE S

KTEmLUZEET S
HRYVEY . R T200 MNE
P

Wkt B 5 (540nm)
X #fE7r—

7. FEVERER

BRI OSHTER, TR, BSINWEO#
FEELHE (BHFD 34 FRJRAEREREE 370 75) D 2
ity @il 8Y iz, THREDHIEICR DD
FIET, ENDBEDTFIEL EORED & 555
WX, FOHEERAWDZ LR TED, 1277 L,
ZORERIZONVTERNDOH D55 I1ZIE BED S
ECHEREHEEITO. ] EEDLNTWNDIZD,
NEVELSN THREZ TS 2 Z LN TH D
DX ZEYMEEA O FIEIC DWW TR S LTV,
2T BRI & Ao B R0kt G o
B FLIR AT R O 3 Y MR TR R (A R
TAY) VICHEILL, RN AT o 72, AR
WZOWT, b2, AR Y —k—Y _"—ar %



W7o, WINEGGRER I EEEMERE (725 21X
0.005 g/kg, FaAY —tE—1% 0.05 ghkg, ~N—=
1% 0.07 ghkg) AL 72, #UBF 2.5 g IZHINH
FEAEAIE (725 213 25 ug/mL, Al Y —&— 1%
250 pg/mL, ~X—=2 2% 350 pg/mL) 0.5 mL Z &
L., 30 3R E L= b D& iz, [RIRHCAE T
ZIIMLZ2WEEE (777 738 ot biT->
Too XM 24475 1 H 1A Q7). 3 HED
By iniVER 21T B, JHMTRE RS K O=ERN
R EE 2 5 A L 72,

1. RERIAE O FHR

HTABMDAAT T A 3% [N ERTIE R
BFOFEFC K - TIE, B O WNEED 1 L, e
N 2 DG AN DT, T 4 AKR—F T LD
EOBEEMHTAZLICE  BBROIEREEE
THMENRRL 720 FEH Y L RBRICEE L E
RWARE L 72572,

T2, ABITEB VT, No.SA AHEDHEFHEH L
Tea . — OIS D7 Z 7 NI B W T
ERTIRMEZEZ THRINT 2 Z L0372 (JER
< 5 0.0065 g/kg 72 E), LArL., No.5C A
ZERTCHATZ EICEVIEMENRES
NEE FRMERME o7z, T2 TARETIE
No.5A O FiZ No.5C DAMAEENQTAHIBEITH
N DY

2. 2R R

7. B G PERERE T RS HE N G RS B 2 1 T
VALY
(1)BE R

5. BOBEB LY 6. TERICEWV R ERZ1E
B UT-e O 2 4783 AT 18l & 6 [B11E

YRR R

B U 7o B O R ERREL (R?) 1% 0.9998~1.0000
ThHoT,
Q)R

77 7 B ERIEIC S THT LI 24,
TE & FIRME (0.0005 g/kg) ZHZ CTHRH LN
LR LT,
G)EJE., HTHER L OENRE

RITRT EBY, A KT A4 0 BEM (G
TR 0.1 pg/g D & & - BHE 70~120%., PHTHE
<10%. EREE <15%) % 7= 3 B4R/ 1A
Bonl-, BEIOEGAEEEZ S,

Mo M K
PR~ S R B I T 2 0
AN

1) B, IIMPEOHIRSIEEE. I 34 4 12 A
28 AfHEAE SRS 370 7

2) BAEFBEEE. AnfEERERS ML
Yotm. BARR AT 2003; 142-148.

3) S, dv)llepth, BAEMZE, HP 2 U7
A K DA o MRS ERAR TE B E O
ABRFAL NPT FR 2007, 45: 47-52

4) BRI, EREAN, BAEME, BIERE.
A A FRAR 0D /N A A — VR Sy BT IE O fR
it KBHFAZ LR 2009; 47: 17-20.

5) Rk 22 4 12 A 24 HAEAE S A EIE AR
R ZEER. B 12245 1 5

. RINEE EE HTRE ZENBE
IV A
(g/kg) (%) RSD(%) RSD(%)
=52 0.005 92 1.0 15
BRY—t— 0.050 99 1.0 1.0
R—a> 0.070 96 1.1 2.3
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Annual Report of Osaka Institute of Public Health, 6, 2022

Results of validity study of a nitrite inspection method for food

Chie NOMURA, Kaoru AWAZU, Masami KI and Masanao SHINYA

In the test method used to detect nitrite in food at our laboratory, the test solution has been prepared after removing
the residue of sample homogenization in order to prevent turbidity of the test solution. However, this method was
problematic due to low recovery rates. In the present study, as a result of a modification in which the test solution
was prepared without removing the residue, the recovery rate was improved. Good results were obtained in a
validation test of the present method with three types of food in accordance with the “Guidelines for the validation

of analytical methods for testing agricultural chemical residues in food.”

Key words : food, nitrite, colorimetric method, validation study
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& /K EEWM)H DA TR R R ATIE O U R & % H PR

BISECRFT, LA ERE, S W, KSR, @IFEA, B

HKEHIIRE T 2 ABIER R EBEOGITEEZ R Lz, BB 0 ofittig~¥ /7t iR
T2 E#EVIRL, BRIV a=y AR {EEEE STV ) I AABL T L U7 I -
N-7a e Uk U B F5 T 7 2x i, MBI A a~ 7T 7207 NEESHTE
(GC-MSMS)Y&E M L7, F35L. FA. KA, BRI X OME) 250k & L CTIRINENGRER 21T > 72 &
A, AREF Oy ERE . UMl A KT A O BEEE A Lz,

F—U— RN FKEY., ARERRRE TR v~ NI T 7807 NERSHTEN 2SR

HHYE R EH TH 5 BHC(0-BHC, B-BHC, y- BEIE L BRI L a = A LRSS S
BHC, §-BHC), 7/V KU v T4V RY v = Bl VANV EZF LUV T I N-T R E L
RU Y AT H IO~ TEZIa) ~THTn UMb U AN T APSA)VERRH LTz, =
NTRFHA K), DDT(4,4’-DDT, 4,4-DDE, 4,4’-  JUZ L 0 BAFRERNE SN0 THET 5,
DDD. 2,4°-DDT). 2 QL7 (cis-7 BILT >,

trans-7 AIVT 2 XTI AT V) ~NFH T £ B Oy Ok

0 a B R EE R D 7 HAREBR BT I AR

U A2 LR RITLTND 2 &3 1. 3k LU

LMo TS, ZD7d, T HDKRER A (DFkeE - TR A45, PR KW, HBA. fEx
(PR EA RGBT 2 A by 7 RV A AV

4591 (POPs SFNICBWTHEHI SN TW5D, Fh QFEHES,  BHCEILE -7 A /L AR T %
IR, 26O FEEITEAETY b7 (KRB, 22 [FI AT (BC) THERR S 1 7-13C-8-BHC,
B OHFE R ORGSO BHNC BT 5 1By BC-2,4-DDEFR L UMC-7 /L B U /1%, Cambridge
TH M ELTEICEESN TE L | G Isotope Laboratoryth# | Z DO OFEHERL (T /L K Y
AR HIES IR S, F 7R ST OFR B ELEN R V. TANKY Y =R AT E T
EINTWD, ST CIIEREN, 43kt o T Xy v )L TR¥ A K 4,4-DDT, 4,4’-DDE,
INTEAT > T T, Lol TERIE DV TIINIERE 4,4-DDD, 2,4’-DDT, cis-Z /L5 >/ trans-7 &
WMED—>THD BC-T /KU »DEILERN NTU FAXxvranrsy ~xH ooy
A0%TfHE LD T ENE L BT i, 24N >)iXDr.Ehrenstorfertt: 5l & fv 7=,

R A KT A DTIE, a s — hEHEH L QVRERUTEFE « Bk a =7 AL &
Balcid, e s — hOEIGEED 40%LL ETH D Ve VAT NVEERT 2B b v a =7 L5
ZENRD LTS, oHTRFICIZ I a7 — Wi, LFOO~@ %M L7z, WiiLd Sigma-
k DEINRD 40%LL EE 722D X5 oo B AldrichtE84 2 v 7z,

WRD BT, DZ-Sepsy ik [E 48 : HybridSPE-Phospholipid dSPE
2 TAHELERIEDHU R EIToT, T b, 500 mg

BN B OB X DR A 1 |25 2 [H5] @2zZ-SeplE fH#HiH 57 = 2 1 HybridSPE Phospholipid
IO L, T =Y u/~FH o0 TRA 500 mg/6 mL

K e i 22 4 FAR RIS T AR A b 50 R b A b e LR
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(®Z-Sep/Cig%y B [E4H : Supel QUE Z-sep/Discovery
DSC-18 dSPE 120 mg/300 mg
TFLVTIVUN-Tr LU T Y B
VBT L(PSAR =F 7 1500 mg)ix, AgilentthHl
T,

@)% R EERB AT 2 b ~F
AT N VA T =R VTE LT A
S DFEATEE TRE(RR) A L7,

2. FEE R X ONIE SR
(HEaE

AR E U F A P —1Z KINEMATICA #E#LA Y
k& PT3100, i D1 H 7 THE(R) S himac
CF7D2, T/ NK b— & — 3 B BRAL 2 bk (k) B
DPE-2130, GC-MS/MS (% Agilent 1% 7010GC-
MS/MS, R & 9 g i At ERRL 2 (RR) B CM-
1000 A H L7z,
(2)GC-MS/MS Il 7E 51
SYMTH T L 0 VF5-MS(30 mx0.25 mm. fE/E 0.25
um)(Agilent #1-4)
H 38 : 50°C(1 min)-25°C/min-120°C-10°C/min-
280°C(9 min)
Fr VT —HA : ~UTA
JiE : 1.5 mL/min
FEAR : 1pl F£72030.5ul
A A 4bFE—F : El
HEE— R BREUSE=4F VU > 7 (SRM)
A A PRI : 280°C
TS —AF AL T E DORMIEER 1ITRL
77

3. REBRIE R DR
(Hfht

WL KA, BB R X OREO i BN I D)% |
T7—R7aty—TH L L . FHLIEDOEE
ABRICHE U7z, 3B 5 g & 50 mL 25 PEAE IS FREL
L. PAZEHEYE (50 ng)d LA~ FH /78 v
JRWE(Q2:1)15 mL 12 CEEAE YA P —T
30 UL ERA R U= GRBR L RO A I S
R E DIRE)E. ZHLE 3,000 rpm T 5 4rfiE
DB LTz, EiEE ., MK N U U A&y
BEFRE L7 4 V¥ —a— hTAIBL 100 mL
KFTAMT T 2| TR Lo, & HITFRIEICA~F
P /7 b RIE(2:1)15 mL &1z CREEiRE &
TSR LE 9 L. ZH%E 3,000 rpm T 54y

#1 SRM TPy a Bl OWNEEDET

M rUvarvl(ER) TV a2 (EMN)
TVH—Y Tusd s b TV A=Y TuLI N pEgEmE
AAY  AFY AFY A

(m/z) (n/z) (m/z) (m/z)

a-BHC 181 145 219 183 Be-5-BHC
B-BHC 181 145 219 183 ®c-5-BHC
y-BHC 181 145 219 183 ®c-5-BHC
$-BHC 181 145 219 183 Be-5-BHC
Heptachlor 272 237 274 239 BC-5-BHC
Heptachlor epoxide A 217 182 253 218 ®c-2.4-DDE
Heptachlor epoxide B 353 263 355 265 c-2,4-DDE
Aldrin 263 193 257 222 Bc-Aldrin
Dieldrin 277 206 279 243 13C—2,4'—DDE
Endrin 263 193 265 230 13C—2,4'—DDE
4,4'-DDE 246 176 248 176 13C—2,4'—DDE
4,4'-DDD 235 165 237 165 Be-5-BHC
2,4-DDT 235 165 237 165 13C—2,4'—DDE
4,4-DDT 235 165 237 165 “c-24-DDE
cis -Chlordane 375 266 373 266 13C-2,4'-DDE
trans -Chlordane 375 266 373 266 13C-2,4'-DDE
Oxy-chlordane 185 149 187 151 13C-2,4'-DDE
HCB 284 249 284 214 Be-5-BHC
Be5-BHC 187 151 225 189 -
13C—2,4'—DDE 258 188 260 188

c-Aldrin 270 200 305 270

Ml B L7, EE% 1IRE ERERICAIB L,
FAM T T2 HELT 1 BIEDOAKEED
w7, AER—2 ) —T R L —F— 5 LN
B ERANCTIEEREEL, 78 F=FU AT
10 mL (ZER L 7= (i),
QLY Vv a =7 AHNZ L 2GR

% 10mL @ 9 5 6 mLGRUEF 3 g #24) %, 2
by a=0 LK 500 mg #dH 5 LDoELE
WILEICERIRL, 5 iR E 5% 3,000 rpm T 5
il LB L7, B3E 4mLGRUEE 2 g #HY) %=
2T S 2 alZHER L —% ) —= R L —&
— B L OEERN A2 AW TSR E U, I8
Er~F /T b ARIK(1:1)2 mL I PR L
(@ b2 L 2 = 7 DRERLR),
(3)PSA |Z L % kil

XY /T B URIKR(D)I0O ML TR T 4
v a=r7 L7 PSA 2 =47 A(500mg)il, &L
Vva=y AR EREZ AN L, I 5T
U7 N ARHER(:D20mL ZIEA L, AR T S
AR 2B LT, s E e —2 Y
—T NRL—Z—T2mL UL TFIZEMEL, ~FH
U7 R URE(DT 2mL IEALEZLOE
GC-MS/MS H DO BRIEKGEVEF 1 g/mL FH%) & L
77

4. BERROIERL
PR ) BT (13C-5-BHC, 13C-2,4'-DDE 5 & Y 1*C-
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TR NEETe~ b v 7 AN EARERIR %
BT LR U7, SEMERIIE, 7T 7
BE 5 L 72 BRI IS A B3 A 0.001~6
ppm (2725 X O L W OREIZIHB N T
B PIEHEYE %24 0.01 ppm e X O (ZFHRLL
Too EEIL. WIREEICHDET, v Y v X
A BEERRIRIC X 2 WAEEE (AR 4 2L B)IC
X0 L7,

5. Bt v o =g AR & AW O gt

IIHREF D Z-Sep & Z-Sep/Cis % FHV THEHES,
B L OWEEHEYE ORI R O Lk A 1T - 7=, 1T
b & NEEYEYE 245 0.01 ppm S e L DR L /-
7YX b=k UAEIR 10 mL &40 BEM & RA
L5 E 5. 3000 rppm T 5 4305y B
L7z, B 2mL 25 LT Ny R TaFHo
R 2 B L 72 b 0 23R BRIR & L, GC-MS/MS
CTHIE LTz, Z-Sep D4r[EAH & EFEHhH A 7 2
DB DWW TIE, LA ZREHE L. AR oR
BRI OFHR O 0 (CBEE T T2,

6. fifitt FiE DR
(DA BE O RRES

PR aE e L CUIBEIGRER 21T o 72, 7k
k= kU, 10mL & QuEChERS i Hi ¥ (Restek £h)
THIH U7, B L DL = = 2K 2 L - Lo
TRET, SEEMED 2-Sep T 2KV IC,
BEARFHE A Z LD Z-Sep ZfiH L7z Z & Z v

T, AR ORI OFHEL O 0 ICEEZ 1T o T2,

Q) EE O

AU/ T 2 BRI (2:1)30 mL T 1 (Al
HhEE . ~FY /7R R URIEQR:1)15mL T2
B35 Hika ik U7z, M CARE O TR,
6.()DIEFIRRICEAEZ 1T o 72,

7. ZY RN O S i

TG MEFEME T A KT A v DIThE > CTHEMi L7,
(HAFHLB LA

IS 54N 2 0T T 1 B, B kB i
Fehn L7z, ARlBHARFL. 4FR)IC 0.005 ppm 3 &
OREHFICHESN TV EREEEE L 25 X
D FEMEVE IR 2 N IN(CARE . BEYEEUSIN) L 72,

QK. HAE KO
FEIEETRIN T oWrE S48 20T T 1 HF.
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By I sz S L 7=, 0.005 ppm #RII T,
SINTE 1 4678 6 BHTT 1 A ISEME L 7=,

1. SHTEOH R
(HEAL Y v 3 =0 K& VT /ET

PERIEORMLEECIX, BilFZ HE LT K
= MU VT Y SR E T Tz, Lzl iR
BLILCEREST LI~ URBIETAVRY OB
FURBC-TNA R O—EHPBITLTEY, 2
NENEOK TFTO—RF LN, 22T, 7
T h= N /AFHUSELO TRAZAI L, B
fbona=orflé PSA S =47 LOMEEIZ
[RE L7 IEOMmTT 21T - 7=,

Sy HCE RS K 2 WA HEY) B O [RUIEE Ofs 3R %
£ 2 IR LTe, WTALBEIERIT 70%LL ETh
V. Z-Sep TORIULZIX Z-Sep/Cis L W & B4FT
»H o7z, Z-Sep/Cis TIXNIEEME NN AT D Z
ETCHEMEMET T2 B2 6157, Z-Sep
ERATHZE L LT,

FEVNT, Z-Sep D4y B & BRI 7 A1
DWTHETEAT > 72, WEEHEY'E O R O 5 R
ZF 3R LTz, Z-Sep D4y HkE A T DRI K|
BARRIHE T 5 2 X0 @V 2 & s | 4 BUE M 25
A+szstLiz, 7B h= MU /~FH 4505
BLagms L., b a=v AHFI(Z-Sep 4y HkE
Y E PSA R =47 AOFARICIRE LIRR T
BICHO D Z 220 WEEDE ORI O
TEERECE D RN R I, /2, 41
WRLEFETHERLE~Y N v 7 ARERLE

722 Z-Sep 35 X TN Z-Sep/Cis TD[AILZ(%)

Z-Sep Z-Sep/Cyg
BC-3-BHC 89 73
3C-2,4-DDE 109 88
B¥¢-Aldrin 95 76

# 3 Z-Sep HriEFAI X ONEAAANL A Z

LT ORI (%)
SHEME EFERhEH T A
1¥C.§-BHC 96 82
13¢c-2,4'-DDE 80 73
13¢-Aldrin 71 66




WREOFNEZHE LT, ~ MY v 7 AZhRIC
RERETIRZ TN oT, 2O, Tk
= RU/~FH oo aE L TH, BEIC
FIEEITZWNEE 2 BT,

Q)T IEORE

FHLERAB LT, 7TEN=FY VL
QuEChERS #7213 ~F ¥ /7 & b iRk
2:) &AW THI L7236 O NEEEY B O [R1Y
KOERER 4 TRz, TR = UL E
QuEChERS I L 2 HiE Tk Be-7 v
RU DRI 47% AR WFER E e o7, 2D
FETIINEEYE ORINEN L E I NN D
Lo Tolow, FHEEIIERE Y | @m0
—FREIEOMEECH L~ /TR N
RIEQDEBEHAT 228 & L,

WA, AR A2 —EG0mL)C LT R a
LA 5 2 [ENZEESC U, fiHR 3 A 7% 2t
Lize ~FV /7% b URIE(2:1)30 mL T 1 [[]
i L= HiEE 15 mL T 2 [\ L=k R4 b
B L7, R SIZHWMENGREBR O RE R LTZ, T
RTOWE TR 2 [ O T A B A 705 5
DEFHITZ, F7o, 1 EHRE TIXEMEED 79 %I
B* o572 44-DDT I2BWTH . 2 [mFhIHICT S 2
ETRI%ITM b Uiz, F7-, WIEHEYE DRI

<4 NEEEY)E ORILER (%)

[E1I 55(%)
TER=RUL /T R
/QUEChERS it IR
$¥C-3-BHC 74 107
*C-2,4'-DDE 53 106
¥C-Aldrin 47 106

5 AAEEORIR(%)

VIR (%)

TER=b IV ~AFH/TEIN AFH L/ TE RS

/QUEChERSHH i TR B H IR 20l
a-BHC 89 95 101
B-BHC 94 94 101
y-BHC 90 94 99
§-BHC 92 94 99
Heptachlor 96 91 101
Heptachlor epoxide A 116 96 102
Heptachlor epoxide B 116 95 103
Aldrin 97 95 101
Dieldrin 114 97 104
Endrin 102 102 102
4,4'-DDE 87 96 102
4,4-DDD 7 98 104
2,4-DDT 87 89 96
4,4-DDT 82 79 87
cis-Chlordane - 98 103
trans -Chlordane - 97 103
Oxy-chlordane - 95 100
HCB - 91 93
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HHEA 100% TH 72, ZNHDOFER, ~FH
/7% b RIE(2:1)15 mL T 2 BT 5 HikE
BHAL,

PLEOBRFHER G ~FH /7' b UARKIZ
X5 2 FEHIH AT o 7o RRIIImg by ra=
7 LAN(Z-Sep EE) B L ONPSA I =H T L%
TER LT 7R MEEE U7 AR L 7o AL BE R - —
AR 1ITR LT, ZOHEZRWT, 24
MizEE+sZ&E& L,

1 RiTALEE R 2 — A



“/‘é]ri FFA

FUMEFHIAS R ER 6 BLOFEK 7 IR LT,
HCB uﬂmﬁim RN DN THI W TN DT
IREICBWT S, BE, HMTRE., ENKBEL
BHIZHA BT A 2O BRI % 5 723 R A 72 55 R
NELNT, 3. R, KRB X OHAICEL
TIE, AlERE L2 BIRA8 o) & CCHE, ff
ITHSEE  EPNREEE & bICHA RIA4 0 HIEEfEE
W TRERENEON, UL, fEICELTE

0.005 ppm 35 K OVEHEAE I EE(0.1 ppm) DT DR
T2 BT, HCB ORIERDN 50%F & BIE
B 72 S 720 AER & 7e o 72, HCB D[RRI
L OWNEAIEHED G CTHIIE L TEH LZEAICE
WTHRBETH ST,

S BT, NIEEERE OREIEORER 423K 8 1ITR
L7ze WTFROFERICBWTYH, HEMED 40%%
Hx DRER T, fEo—HMEEEMERIMD BC-7 v
RUNZEBRNT, 50%LL BICEGET 52 &8 T

6 FUMEFEM O 3(0.005 ppm FSAI

fF?L 4 A A (i)
a-BHC 95 3.3 3.3 96 3.0 3.9 100 17 106 14 100 16
B-BHC 96 2.8 3.0 94 4.2 59 100 23 104 13 100 11
y-BHC 94 2.5 2.8 97 2.5 33 100 14 105 12 101 16
5-BHC 96 3.3 3.3 97 3.2 33 100 23 103 16 97 15
Heptachlor 95 5.0 5.9 94 20 48 102 10 104 15 98 2.4

Heptachlor epoxide A 94 3.9 71 107 41
Heptachlor epoxide B 97 5.3 55 106 3.0

Aldrin 96 23 39 96 34
Dieldrin 96 61 74 101 51
Endrin 92 35 72 112 52
4,4'-DDE 96 69 6.9 91 2.9
4,4'-DDD 91 43 68 94 5.4
2,4-DDT 97 25 6.1 96 39
4,4'-DDT 103 4.0 7.1 90 5.7
cis -Chlordane 97 35 38 100 4.6
trans -Chlordane 97 3.8 40 100 34
Oxy-chlordane 94 3.0 53 100 54
HCB 87 30 48 75 4.3

62 102 25 105 15 115 12
58 101 20 106 18 115 138
4.7 98 08 102 23 96 18
76 104 36 106 29 111 33
52 102 17 108 14 103 3.6
54 100 17 105 14 98 3.7
5.4 98 3.0 99 11 79 3.9
5.5 99 25 98 2.9 82 3.5
72 101 49 93 3.4 83 6.9
62 101 27 106 14 101 1.9
55 100 14 104 11 101 31
101 100 25 100 21 103 4.2
4.3 94 32 104 19 52 9.8

HE - GHTRE - ERBEOEM%

KT BUVERTAM OO R R GEEEIRIN)

L 4R JR A £ (fif)
wn i f?‘ﬁﬁ i%l ‘:@JU P (}Fﬁ iw mu Py (}Fﬁ % W m P BT =N ?&bu g W? % ]
0-BHC 001 9 21 31 001 100 14 1.8 001 105 21 23 001 102 16 16 001 103 20 25
$-BHC 001 100 24 24 001 1200 11 1.7 001 106 14 15 001 101 23 28 001 101 12 75
y-BHC 001 95 25 28 002 1202 11 1.3 002 108 16 21 07 104 05 13 1 103 24 37
3-BHC 001 101 18 21 001 101 07 18 001 106 17 17 001 102 19 1.9 001 103 10 22
Heptachlor 0.006 90 32 40 001 102 33 34 001 112 27 42 001 104 11 20 001 104 16 1.9

Heptachlor epoxide A 0.006 104 2.8 34 001 104 22 39 001
Heptachlor epoxide B 0.006 105 2.6 35 0.01 106 2.2 22 001

Aldrin 0.006 99 27 29 001 101 13 21 001
Dieldrin 0.006 106 32 52 0.01 103 26 26 0.01
Endrin 001 109 28 58 005 101 23 31 0.05
4,4'-DDE 0.02 107 42 68 1 109 29 29 1
4,4-DDD 0.02 114 26 35 1 103 34 51 1
2,4-DDT 0.02 97 15 108 1 99 3.7 7.6 1
4,4-DDT 0.02 83 1.8 1.9 1 93 6.2 113 1
cis -Chlordane 0.002 108 38 57 0.08 105 23 23 0.08
trans -Chlordane 0.002 106 3.4 48 0.08 104 15 1.5 0.08
Oxy-chlordane 0.002 83 30 65 008 104 20 20 008
HCB 0.01 88 21 57 02 99 1.9 19 02

108 35 65 001 105 07 15 001 110 21 21
08 37 49 001 107 11 14 001 116 13 13
105 23 3.0 001 102 12 13 001 104 21 3.8
110 27 42 001 105 29 29 001 111 20 2.7
108 3.7 38 005 103 16 16 001 108 12 18
111 28 45 03 109 17 2.2 3 91 43 43
104 5.0 61 03 102 25 5.6 3 90 29 48
104 7.4 84 03 98 2.3 5.4 3 96 2.7 5.7
103 9.6 99 03 94 3.5 518 3 95 3.3 6.8
110 3.0 51 008 107 08 16 005 108 14 15
108 33 44 0.08 105 08 13 005 109 18 1.8
109 32 48 008 106 03 09 005 110 20 2.0
98 4.2 55 02 103 08 i3 0.1 54 104 104

*FINREQ B Appm, BE - fHTHE - ERBEOEA%
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F 8 UM O P EZHEN B O [T (%)

L ERa KA A fa (i)
0.005ppm  FEYEMEASAN  0.005ppm  FEYEMEASAN  0.005ppm  FEYEMEASAN  0.005ppm  FEYEMEHSAN  0.005ppm  FEYEMHSN
1¥C.5-BHC 80 64 75 74 85 78 66 69 94 72
%C-2,4'-DDE 78 64 68 71 84 74 66 67 63 53
¥C-Aldrin 75 60 62 70 83 74 66 67 53 43
&7,
()2 DVW T HCB DRI ER MRV D T At Floa KX

DTN TS FEROMHP AR S D0 E
DM AR S SRR DR AT VUEENKE LB X PR~ S RIS 20
bhd,

X mk
¥ & O

1) FhiAREESE, KEESR, WOEE, &HE
GC-MS/MS % F\\ 7= &K EY O A HE 3 R 1, kA, AWIET, NERE, BRA
I —FSHECONT, ~FH U/ TE iR G, BEW T OAEEREIEOH RS
RIC X D 2 [ 24T > 72 %% RS b > L = WTEDHESL. KRR L2 AR IE T
=7 LHI(Z-Sep 7 HEF) I L OVPSA I = 7 A E#R 2017;1: 63-66.
BIERA LI B2 Lz, AR, B KA, 2)  JEAETEAE ERL R RE LA R
A B K OMEE 2 6 G20 2 4 MR R A 2 5206 L 7= G H. BRI T 5 RIEEICHET 23R
K. D HCB ZFRE UMM A R A4 D HEOZLHRHI YT A K Z7 A4 v O—HkIEIC
BUR A T2 Lo, fERIECRIBE & 72 > TV T AE DOUWNTAERK 22 SRR TTEE B2 1224 5
PG DRIRIZONWTHET H I ENTE T, 1 5.
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Annual Report of Osaka Institute of Public Health, 6, 2022

Improvement and validation of a method for the analysis of organochlorine pesticides in livestock and
fishery products by GC-MS/MS

Mari KUNITOU, Mizuka YAMAGUCHI, Kaoru AWAZU, Haruna NAGAY OSHI, Naoki FUKUI
and Masanao SHINYA

A method for the analysis of organochlorine pesticides in livestock, fishery products, and milk using GC-MS/MS
was improved. Pesticides were extracted twice with acetone/hexane, and purified by Z-Sep and an
ethylenediamine-N-propyl bonded silica column. The method was validated according to the method validation
guidelines of the Ministry of Health, Labour and Welfare of Japan; recovery tests were performed on beef, pork,
chicken, salmon and milk by spike of 18 organochlorine pesticides at a concentration of 0.01 ppm. The trueness
of the method for 17 organochlorine pesticides in all commodities was 70-120% with satisfactory repeatability
and within-run reproducibility. This method could be applicable for the analysis of organochlorine pesticides in a
variety of livestock, fishery products and milk.

Key words : animal livestock and fishery product, organochlorine pesticide, GC-MS/MS, validation study

Osaka Institute of Public Health
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B EW T DR T F—F AL D 2 4 MR

WA, S B AIET, BRTE, KEER, mIFES, Bkt

AL, BB L OIRA T OFREE AVE L F D —F 3 HTIED 2% G PRI Z 1T > 72, FliHIZI3 QUEChERS ik,
RO SRS K OERI HDE O 7 22 R L, ko a~ s o720 7 DNE B HTEHLC-

MS/MSHZTHIEZEAT -T2, IINBIGRER ORGSR, 2%

WMEFIIE T A KT A O BEMEAE R L,

XF—U—R:fKIa~v s T7 207 NE RS HTEHLC-MS/MS), A3/VE A A dE AR [E ARl O

AN L ]

WHTCTIELAATL R EHEB L OVFA T oK &

W EIDGHTEIT-> TEY  —FoirikzE A
T&7, BBl VOMELIRE, W< ONDRLE S
F CHRE LV S RE S, BN S & TS
Too DT DRERD FFIETITIHEEN E & TR
% FED SN AFEE 72 o7, LML, LC-
MS/MS ZHH L7 Z & X & E M L,
T TRERE E RS T2RIVEVHIOGHINT
DI FEERF L, ZOHEEZRHWT, &
JVE R HTIE DS MR A2 1T 78 > 7o O THL
HT 5,

k£ B F &

1. 3UBkE KON EESE

(1) &k RO AFFL, R D ORA 2 iz,
(2) BN  RABERRIT. B 17 4 L AR
ol R () B 0 ] 15 B A TR B R YR R L B A
z Mo e Clenbuterol
hydrochloride., Dexamethasone, Hydrocortisone
Melengestrol acetate, Ractopamine |38+ 7 ¢ /L A
FOEHIERER)ML, Chlormadinone acetate (XEJ (L
F (R, Megestrol acetate |3 MP Biomedicals £1:
BT,

(3) #AH% . QUEChERS fhiHi#1Z RESTEK #u
Q-sep QUEChERS fhiHii EN % 15662(HilE~ 7 %
YUL4g LT R UL 1g JZUBE=T
VoAhlg 7T NI UL LS KW 0.5

Betamethasone .

g. LLF Q-sep i), s #EAETF = — 71 Merck ft
% 7-Sep/C18 dSPE CLEAN-UP TUBE, [&l#H 1%
iL>71 7 A% GL Science 1 MonoSpin L NH,, A
YT GUT 4 NE—IET KTy 7 ()
# DISMIC(#i/KE PTFE, 13 mm ¢, 0.2 um), %8
BEIGABA~F Y. LCMS HT7E h=F VUL
BLOEE, R E RS LY A TF VAR
FURNTE LT oV AT R A A L
Too KITE 17 4 v AFEHEE(RE) B Le/MS A
A #fi7K F 72 1% Merckmillipore #1:#4 Milli-Q Integral3
WLV LTHWE,

2. EE I JOWIE S

) #E: GERES A —ERY br v
PT3100 (KINEMATICA #1:8) 5.0 7 BfE#R 1 himac
CF7D2 (H 3 L (BR) ), mdEikR & 5 i
CM—-1000(CH AU E LSt () ) i D/ SR b —
% —I% CYE-3110 B R AE L Z R (R ), LC-
MS/MS (£ AQUITY UPLC I-Class PLUS / Xevo
TQ-XS (Waters f-8) & L 7=,

(2) LC-MS/MS Il & 5

53HTH F I« Waters CORTECS UPLC C18 (100%2.1
mm id., 1.6 pm), # 7 ARE : 50°C, JitiE : 0.2
mL/min, JEAR : 1uL, BEIFE : A¥#K; 0.1% S
KWK B ; 7 =R I, TV b E
£ ; B%:5-40%(0-12 min), 40-90% (12-15 min), 90%
(15-17 min), A 4> 1bE— K : ESI(+/-), HlEE—
R : SRM., A A JREE : 150°C, a— 2 H A (%

KRB B e 22 22 BRI 76 7 2 (2 R 7 1
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F)Ui & 1 200 L/h, VST 2 (2 3)IRFE I K OV
£ : 600°CH LT 1000 L/h, WE Z & D&METE
1R L7,

# 1 LC-MS/MS Il & &1t

R AT A R T A ) DIZHESE, BB X
OERIZ DWW TR Y PERHIERER (O 5 4. 2
BHT>1 A 21772272, BKRAIZHOWTIIHHAT
FEEERHE (6 OHT) OREITIR-oTz, HRUEHT

S

0.00005, 0.0005, 0.01 pg/g & 725 X 5 FEEAEVRIR

Compound mode Precursorion  Productionl  Product ion2 Retentic')n time
+- (m/z) (m/z) (m/z) (min)
a-trenbolone + 271 253 199 124
B-trenbolone + 271 199 253 11.8
betamethazone - 437 361 307 111
chlormadinone acetate + 405 309 345 153
clenbuterol + 277 203 168 5.8
clostebol + 323 143 131 14.6
dexamethasone - 437 361 307 113
hydrocortisone + 363 121 327 9.7
megesterol acetate + 385 224 267 15.2
melengesterol acetate + 397 337 279 15.3
methylprednisolone - 419 343 309 11.0
prednisolone - 405 329 295 9.6
ractopamine + 302 164 284 4.9
zeranol - 321 277 303 132

ZUIL, BRRIFIEICTEm L=,
TS O N -
1. E S O ft

2017 SEDHE VD%, WL DD RILTE U H
IZOWT, BREEEEOWIENM TN, Zh

3. REBRIAIE DT RL

(1) HH:AREREHIMEIY—b L, 43ixz 0 F
FREUCHE L=, FBFS ¢ & 50 mL =L E ICE
DEY | 0.5 %NEMEA~FTY 7T b=k
ULz 10 mL MMz, @EARETT A —TRA
¥k U 7=, QUEChERS fili ¥ 2 iz C 1 /M L
<HRE D%, 3,000 pm T 5 yEELEEL. B
HZH LU 50 mL =R 20 L7,
X 4mL 22 CEER & 9 2 TH S iR
& 9%, 3,000 rpm T 5 HrfElEOBEL - TE A
R & L,

(2) B SEEFETF = — 7 g 6 mL A0
2. EElE & D # TR S TR & 9 . 3,000 rpm
TS5 MEODHEL T REEZHR L7, 20 kg
2 mL %, BEABfRHE OGS T A% T 72 15 mL
WAL, 3,000 rpm THI 5 45 M5 Dy L
o T2 0S5 %EME AT T E =
MUV ImL 2 Z, [RERICELDBEL 72, [EFE
WHELH T LEZH LTI AF L ALEFY R
Z 25 uL iz, 0T/ SR b — & — T L7z,
TR 20% 7 b= U AR AEINZ T IlmL &
LAY T T T 4 H—TALT=b OBk
wWiRE LT,

- -

Z 2T~

4. R EFROIERL

~ b U w7 AAND EEAEEIRIEAA BB O RIS
Ji U TR U7z, BInalpr & RERICHl i 3 L O
BEATIRS 12T T v 7 VRIRITHEYERR IR &2 R L,
0.02~20 ng/mL & 722 X 5 IZFHHEL L 7=,

5. 24 PERHm
[ dn TSR 5 RS I B4 D BRI

(2 &Ko T ERD 1L TITRUEMIL B D528 T
X7l leots, BT, 2020 FFITEBESHTRENE
Waters #E8D Xevo TQ-S 75 Xevo TQ-XS ~D
W 2 BRI TR R SR VEMH N o T © & B 5 R B Mt
L7z,

FP. ERBTROHERDOT-DITEIDFRLE
I OEHELRIE 2 JE LT, 7 DOfEE, BRI O
WEIZINZ REZRALZY v B aL~<y ) o,
gLy Ta—) BigA S AT — VB IT
7 RS UNEERATE THETE HZ LN
o,

Flo, RE AL LT XY ALY TR
THDH7OLC R TOREENRMLETH -T2, i
LWL Y ZIIBHEEZTE A= ) L&
L7z, DL EDORGETORE R, 14 FEHD R /VE A
DT, FREEEMEEIRE OWIE D FIRE & 72 o 72,

2. REBRIE O

RVE CANTERE R EEMEN S 0% < R
BRI IR L Cotr 5 Z LR LW, £ 2T,
WA RS HTIC % <G STV % QuEChERS
EERE Uiz, MBI BER O AL 2 5512
XMETIIEERE A~ fafuiTE b= b=
kU v% Ay QUEChERS i IE Q-sep ¥ F 7=
LT R DAL g EIOKAET U DL 4g
Z e Uiz, IR 2308 & L CinEIGERER 2 L
TG R, MG IT 2T ' b= F U VI
ST, BERR L 0 e, Ak R U DA &K
il U 7 A XY Q-sep DA AT 72 [RIIL
RTholo(£ 2), TOWD, TWMEHEH~FTY
fafm7E h=r=br VLB LW Q-sep HEAEMHH
THZEELT,

FERFIEIZ DWW TIE, Merk #E8 Supel QuE Z-
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2 IO

X+ g+ FEfL+ Feig+
Compound X X
Q-Sepfi  NaSO4NaCl  Q-Sep¥i  Na,SO,NaCl
a-trenbolone 93 94 90 96
B-trenbolone 92 93 91 97
betamethazone 91 96 86 98
chlormadinone acetate 83 86 84 73
clenbuterol 84 89 85 91
clostebol 87 88 86 82
dexamethasone 94 96 89 99
hydrocortisone 89 86 81 90
megesterol acetate 82 83 83 70
melengesterol acetate 80 82 82 67
methylprednisolone 85 89 81 93
prednisolone 86 86 7 91
ractopamine 71 71 72 69
zeranol 97 100 95 101
B (%)

Sep Z MM L T2y, —EOWE TRIGRDME
T AR H o7z, T, BAENTE Hfthd
Sy BREFA 2 At U 7o, IR &3kl & LT Z-Sep &
Z-Sep/C18 Tt L7z Z A 7 LT T ur—/b,
AFNLT VL R=yrr BT R=yrr0D
IR YGE LT2(3K 3), LvL., #kHHkD%E
D EEODTDICRETE o720, AT
EHRIOGHTHEALTCWAETI ) e
LAzl sEsZ Lickh EarlkETo b
L9,
7% 3 Z-Sep & Z-Sep/C18 D [k

Compound Z-Sep Z-Sep/C18
a-trenbolone 98 96
B-trenbolone 92 96
betamethazone 76 98
chlormadinone acetate 86 93
clenbuterol 62 82
clostebol 88 92
dexamethasone 82 94
megesterol acetate 90 96
melengesterol acetate 80 89
methylprednisolone 68 94
prednisolone 66 89
ractopamine 47 68
zeranol 96 105

3. ¥ MU v 7 AR OMEE

~ b w7 RAUINEEHEVA TR & VA A T C i &
FREVERR L BEMR OB E 2 g5 2 &12 kb,
R B O~ MY v 7 AR O THREE L 72, 4
2 AEEB L OBREIC W TR ER 2 s L7
R~ MU v 7 ARIEAETRIR & VR BAEHE O &
BROMEE X, 58~116%ThH > 7-(F 4), FHB
FOEATREFRAEEIZBWN T~ MY
v 7 AN K DA T AEIHIZN R B R E N & A
Yo T, TS OWEIXEINEIERNME T4 5

ZENBY M) I AORBERETHIS
RO NPMELEZ BT,
# 4 BEBROME X (%)

Compound milk beef pork
a-trenbolone 96 91 95
f-trenbolone 96 89 92
betamethazone 98 113 102
chlormadinone acetate 80 75 66
clenbuterol 88 98 98
clostebol 84 86 72
dexamethasone 95 113 97
hydrocortisone 94 116 92
megesterol acetate 80 65 66
melengesterol acetate 81 68 58
methylprednisolone 98 112 99
prednisolone 95 101 96
ractopamine 78 93 90
zeranol 93 80 94

4. ZVEREAM S SR

RIS TR MR & S L TR R AR S
(R LT, BEJENR 72~113%, DHTREER 11%LL
T ENRES 1%L FTH Y, i BAF7ahs R
ThoT,

F & O

LC-MS/MS ZfE LB KEMTFORNLE
K —FF TR 2 WL U 7o, ISINEIIGRER 5 513,
BERQ G PEFME A KT A U &2iliT-T D Th
D, BEOBREICFIFCTES E2 N,

ZRIIE 3

BRI & TR T2,

R

1) KEBEA, MAENE, 100, P EBERRS,
o RET, RAENS BRIEEREAIC L D
Sy W E R R R 2 W T2 AR V| AT IR
DRGSR & YT, A W7 TEOENA K
MEFEL LA TEPT R 2017;1: 57-62.

2) PR 22 FFIRATIBAE R 1224 5 1

3) hmiEsh, RiAHEE, KEER, WAEE,
JRACHR . ABNFAL DR L IE T IE R A
2011; 49: 20- 23.

4) WnER, EEE, AIEF, BT, K
A, RRIVIELR, BRI, M TE
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EA KPR e 22 2 FAE D TEPTE #2021 5

48- 54.
# 5 MRS R
bovine milk
Compound Spiked level: 0.00005 pg/g Spiked level: 0.0005 pg/g Spiked level:0.01 pg/g MRLs
rec repeat Inter.Pre rec repeat Inter.Pre rec repeat Inter.Pre (ppm)
a-trenbolone 97 6.5 7.1 94 1.8 1.8 ND(0.002)
B-trenbolone 101 4.9 55 94 0.5 14
betamethazone 91 3.7 3.9 95 4.2 5.0 91 1.6 1.6 ND(0.00005)
chlormadinone acetate 112 4.0 59 98 15 1.6 uL
clenbuterol 91 22 2.6 97 3.6 38 91 16 16 0.00005
clostebol 102 25 3.6 96 11 11 0.005
dexamethasone 95 4.1 41 97 5.0 53 93 16 16 0.0003
hydrocortisone 83 10.6 10.6 86 2.3 2.4 0.01
megesterol acetate 109 6.6 6.6 97 1.0 1.2 uL
melengesterol acetate 107 35 5.8 97 14 15 ND(0.0005)
methylprednisolone 92 6.8 6.8 86 17 1.9 uL
prednisolone 91 5.2 57 85 15 1.6 uL
ractopamine 86 4.0 4.0 84 1.2 12 UL
zeranol 104 3.0 3.0 97 13 14 0.002
beef
Compound Spiked level: 0.00005 pg/g Spiked level: 0.0005 pg/g Spiked level:0.01 pg/g MRLs
rec repeat Inter.Pre rec repeat Inter.Pre rec repeat Inter.Pre (ppm)
a-trenbolone 96 75 9.8 102 3.7 3.7 uL
B-trenbolone 110 2.8 4.6 99 2.2 2.8 0.002
betamethazone 96 4.0 6.5 112 31 3.1 106 2.0 2.8 ND(0.00005)
chlormadinone acetate 103 7.2 7.7 79 13 4.7 UL
clenbuterol 86 3.6 3.6 102 1.7 31 97 1.4 2.0 0.002
clostebol 107 4.6 4.6 88 18 34 0.005
dexamethasone 92 6.8 7.0 111 0.7 41 109 15 25 0.001
hydrocortisone 93 15 2.6 UL
megesterol acetate 109 3.1 6.0 82 18 45 UL
melengesterol acetate 106 3.6 5.7 77 1.9 51 0.001
methylprednisolone 113 17 5.6 101 2.1 2.7 UL
prednisolone 110 14 5.6 98 1.2 1.9 0.004
ractopamine 85 1.0 48 80 2.3 2.8 0.01
zeranol 110 4.0 43 108 3.0 3.4 0.002
pork
Compound Spiked level: 0.00005 png/g Spiked level: 0.005 pg/g Spiked level: 0.01 pg/g MRLs
rec repeat rec repeat rec repeat (ppm)
a-trenbolone 96 3.1 104 13 ND(0.002)
B-trenbolone 94 32 103 15
betamethazone 90 6.5 99 2.0 106 2.0 ND(0.00005)
chlormadinone acetate 7 35 75 8.8 UL
clenbuterol 84 1.0 89 1.7 97 1.2 ND(0.00005)
clostebol 84 3.2 87 4.0 0.005
dexamethasone 102 5.9 99 0.6 108 2.4 0.001
hydrocortisone 106 25 uL
megesterol acetate 73 2.8 74 8.4 uL
melengesterol acetate 7 4.6 72 7.0 ND(0.0005)
methylprednisolone 91 33 99 21 uL
prednisolone 84 5.7 100 4.1 0.001
ractopamine 75 2.8 77 53 0.01
zeranol 99 1.8 108 1.1 0.002

rec; recovery (%)

repeat; repeatability (%)

Inter.Pre; intermeditate precision (%)

MRLs:Maximum Residue Limits of Agricultural Chemicals in Foods
ND:Not detected, is placed as MRL
UL:Uniform limit, is set at 0.01 ppm
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Annual Report of Osaka Institute of Public Health, 6, 2022

Validation study of an analytical method for the detection of hormones in livestock products

Mizuka YAMAGUCHI, Kaoru AWAZU, Ikuko SHIRAKAWA, Haruna NAGAYOSHI, Chie NOMURA, Naoki
FUKUI and Masanao SHINYA

A method for simultaneously analyzing hormones in livestock products was validated. The QUuEChERS method is
used for extraction, and dispersed solid-phase and solid-phase extraction spin centrifuge columns are used for
purification. Measurements were performed with a liquid chromatograph-tandem mass spectrometer (LC-MS/MS).
As a result of the recovery test, the target values of the validity evaluation guidelines were satisfied.

Key words : LC-MS/MS, hormones, dispersed solid-phase, solid-phase extraction spin centrifuge column,

validation study

Osaka Institute of Public Health
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R ROTAT R AR B B e 2 AL JE AT 2464, Ann. Rep. Osaka. Inst. Pub. Health, 6, 75-82 (2022)

KT CTHRAE L4 OE B FHIZ DOV T

oK%, &

BRE, RN, BIL B EARDHE, KOETE, SPEEERRS, iSRS
s IE, RIRHT, mi

N
A

TN 3 FLICEET 2 B FEOI A LT, ASBIIEEHEBICR W TRt S 7o Rl SRk L
ZREL, BE L -HOREPEREOHRRAREHATLOTHD, EHihinE LU AT S
CRWTRGE L7 zalit & Ly pHy 7 b U U A RO BB 21TV, RIRZERZ T 72, &
BT, BET A O S 7T 2 e Al 2 O TRSERBR 21T o 7o, £ ORER, YT A - Ovk
HAlE LT ST 700 U IESEEAI A FRLICIR A L7 TREMED R ST,

F—U— N &G L RRRE. YadAl

KIRFIZ 31T 2 25~ IR AL SR
KO PRAERTES L O PRfdtE k-t o 2 —IZ@ i &
N, TORARIZEVBRENLE LB SNZHE
WIS BRI A S AURKISEI O 72 9D DA DS
fThinsd, ZNHOFRKEZHIT L Z &1L, 4t
DOFHH LXK AT 9 9 2 CIHEFWICEETH D,

T ODPURT 2R 2 I LR E
ToTHY, ZOHRTHF3FEITHE L4
DOFEFFFNOWTHET D, FFLICET 25y
i, RPEFFICEEL C, BEIC THM3EE
TN/ « e CRA LR ittt S h
AL AEFKE T ahEFEY) AHD, Bl
TR O/ I T, PR A TRt S h
A E RR R & A RPENREEL, HED
FER. BEERORTNC L DR O DN & ]
L7z, AREGNE, LA R R 2 B
L7=Z LI X oSBT a0 & e sh, B
% 1896 441 bEoTz, LLEDOHID L 5 IZFRAGR
B D RBYEE., BRPBRICLDAEEMIL. K
NED>D IR S SSATREMEDS VY,

SM3H12 A 8 A, KBKHND/IN - i - 4B
B OFFFERICB DTS - 4 fLic Bk R R
WY —EHOREPREORTHIRREZTFR A
L DOREDKIRTBELZESFERICHoT-, K
PRI ORI IC K DA Tt JRIKIZEH D 7=
(O YHFZEATI SRR STz, R AREEHT

W, AV 1T TR, BrhEE Tt
Thol, BLFRED S B, pHEZHIELZ L Z
AT AV PHFI 1D 2R L2 &b,
pH ORIEITINZ THFLOBSRBR S 2 i L, i
NZEiHZ T T,

AL OBEEE CIX, ALy v 7 LT A
2BV, Cleaning In Place (CIP) PEi+3 ki <
Tz, CIP P& IE, EETREF LS. 2
Z Ol RGERR I SR RE A E TR D |
BUERR A 2 AR TN A VEE 95 2 L 23 ATRE
Thbd, A AT 22T, T8 Yk
Al L RS R OM AR A IEEICERA L, BEI
VAR, FOREPFIB ST A - OWEEIMTH
AT\, PEd TRIE, 7V U U, Baer,
HoKGEE . RAKGES . BRIAAEROIETITh S,
Ve HIDOEFL, 7= /) =T XA U EFANT
pH Z FREEICHERR X4, pH A IER ThiuFERL L
v ROBE T A AT YRERIDTRAT L &
N5, TO, Pelf TR 20585 0% T
TR DA FECIE TREIC T HHEI R X
0. FLCHESHIANRA LT FIREMERE 2 D
7oo I T, YA AMREEST IRV CREIED
A 2 OPEEHE LT DA FFLICIRBA L
T RTBEME 2 BRRIET A 7o, AR b O T3
Jiti L7=,

RIRbERR 2 AR e T A L R a2 2 3R
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AT, S OEE R A ML
S OBEFH % FO T AR ER OfE Rl DV T
T 5,

WA Tk

1. &kt

hEI mk J:U\ETTFI 5[} ffiL L7=Y #?Mﬁ‘(ﬁﬁ\g
EEIZRBW T, Duﬁ‘@Léﬂﬁ_ﬁj@Fﬁj@iU%@
AR T A o ClliE SN0 9 b £ 1ITR
L 72 1550k 3B 1ot U7z (WA R34 C200mL),
Fo BUET A L OWEITHN LT\ D 4 FEED
Vgl (7 v U PESRAR A E721% B 35 LU
YAl C £7213 D) b, %q fF?Lﬂith%%%‘ﬁ %
FECAT LI, 7238, 740 U MEESAl A
b NV oA (5 80%) iootwﬁﬁﬁiz 5 20%)
MBECY . TR U HESA B 1L, KL R Y
7 A (59 100%) 2Bk b, Fiz, @@r%@%u Cix
AHERB LA O . BRrEVESAl D 1%, B
MBS GER L O IR ARITEN) , <THR
b LTI BWCibE SN =412 AF
L7,

2. pRAE

AARIK « K RS E C 182 MQ/em £ TR L

7260

pH FRBRAE : 7 RN T v 7 BPE (B H

FEHERRETIR (pH A — & —#IEH]) :pH4.01, pH6.86,

pHO.18, T H T AT A7 (#) #

F R U DA (Na) BEHEANR : 1000 pg/mL, BIHA(LY:
()

e HEASRRNEH., &7 A L 2RI ()

%é*

Wiels - MRFLA. RILFEM T (BF) W

KER(ET N U D LR, & T A L ARG (1K)
i

0.1 mol/L /KE&(kF b U o LK RESHTH. &
TA VLSRG (BR) 8

1% 7 = /) —NT7H A2 FFEER., 8L7 A1
JVLFEHEE (RR) &

BATFNAL-TH )= (AT INTa—) .
BT A VLRGSR (BF)

WD B 17 A L ARG () Y

H

KFF : ME204T/00, A R7— -« hL K () FiAl
MUK RLELERE © Milli-Q 1Q7003, A7 2 UKRT
FHEY
pH A—K— : F52S, YR e

BEREG T T A~ riE (ICP-0ES)
SPECTROBLUE TI, SPECTRO #1:#
mLSYBER - H-155, =79 (B #
IR 544 : DRYING OVEN, SANYO (#F) f#u
AT Z 7 4 v —:DISMIC, /KM PTFE, ¢25
mm. 045um, 7 KT o 7 e () il
TNVHNRRE EEEERY () B T XU v (BR)
#l  Cherry #-5U
HeEE : BAGHRERSTE (BF) &

4. pH OREHE

REERERS 2 2 AR L HIEICEY
MWEL, T720b, 3k 10g Za=hrve—7%
—ITEREL L, B LT RN A % 5 & 7o B RIK
10 mL Z N2 CTHAREZ, pH A —F —CTHIE L7,
728 PEEAIOKER LT R U D AERIREED pH IE pH
BT A O THIE LT,

5. Na D E &%

HWEEHETL VRSN HEY 2 AR L)
EIZEVRE Lz, 7725, #0109 % 50 mL
KT T AF o 7 F2a—T 1L, 1% T
50 mLIZER LTz, E<IRALTEOL, 1%MEIEYE
WRERONTAFIAIR LT, AT T T 4B —
TAHif Lf:?b@%f ICP-OES FHDREBRIAIR & L7z,
ICP-OES |Z35!F HIlE W K% 589.5 nm & L7, 72
B. SEOFAZE O CUNEIGRER 21T > 7=, WS
IR I DR S D Na DF) 10 (5 Th D
400 mg/100 g (ZF% & L. #£0.10 g (2 1000 pg/mL
® Na fZEAEH 2 0.4 mL (5% 400 pg) HNx CT3EhE L
77

6. FELOBT B ER
LI O, D ER oy M
IZE VB LT,
T7ebb, BT, et 10g Za=hre—h—
WERI L A L 7K 10 mL Z 02 TR
Tz )=V T B A YHRE, 05 mL BINLT,
0.1 mol/L /KE&{bT ~ U 7 AR CIE L, Bkl
73 30 ORI AL LsWn i & LT,
FIEM R, 7L HUIRRHTHTRESR 10 mL 7%

B2 mOIEY
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AL, & B 11 mL & JgfEi% 3-A TF-1-7 % ) —)v
ZImLIRIMU7-, T2z L, Fnicisfig
L. 65°CT 15 s3HifHER%, 65°CT

1000 rpm DS Cizt La53HlE L7z, 5 sy MIEE% . Hr
H L7 fBHE O B e I > 72,

HENRFLE 01X, SLER S o fEh & FUIEN 7 o fE
ZELGIWTROT, BARMITITIROBAEIZ L 2,
7 A& TV B RILCHERD 10 g 2 AL, 74
ZBAVZIREETT 100 °CC 1 KRz ¥, 737
— X —NT 1R A FRE L7z (WO), FRETE
B2 275 g BRI L TRFE L 72%  (W1), 100°CT
2MFMREIR L, TV — 2 —NT LR RIS L, K
MLz, ZofExEE (W2) I35 FTRYIK
Lz, ROFHEADSILER S 2 E M LT,
FLEFE S (%) = (W2—WO0) / W1x100
BONT-ILER S O B HAE S DIl E2 7 L5
WTHEENRFLE 4y & LTz,

PRI, FRIC L7230B 200mL 2 A AV Y U4
—ZEREL L, WEERF AN, FEEAHE S & R
B2 FHA L 7=,

7. EHERBR

BT T AT v 7 BIRZERN ORI LT, &
e MER - RRAEHER LT, MEMEOK ML, A
EFTIRE 9 LEZBRICEB T 5., s EhEEm O D it
DR OW T RO AEL & DLl h B
AT L7z,

8. ZF3L & BEvA A IRAN U 7= B OB HERER

HAE SR ORILE BB 2 72 O IR 21T -
7o AR Tl BROAFLIT 1% % L <13 5%%BE
ARG, 1% % LT 5% K kT~ U o ARk
F 20T 1%RBRIRIR 2 N LT, 1%36 KON 5% 3k
BRI, BROWEEAI1g b LIX5g 22n<
FURERZK 100 mL (Z¥RfR U CRRIL U 7=, iifiediiat
BHZOWTIE, #E., Fioslre I LT,

=3
%=

T O S T G O N

1. G S O AL OGBS
HDITHRO B (BRI OF — 270 MROE
b« FEWEDIET) 278 53 EHZ W T, B L
TV D DERT D720, AFFLO R kG BR Ol &
DRNEZRA T, ZOFER, farEDT = /) — L7
B LA VR RN L 7= B TRk 2R

L7z, ZOWRITI, REHIBEC T v h U HETH D
LR L TEY JHENARRBED T OB
EARREE ool Y%kl pH % pH A —4—T
MR LIZE 2 A, pH T 115 & —ii7245.0 pH

(65~6.7) ¥ LIHEE LT, BILRT VA U AR
L7z, D=, FHIZT V0 VIERE RN LT
ATREMEDNE 2 B ivTc, BEERTCIL, KBME T R Y ©
LEETEEOT A ) IEOYREAIZMH L TR
D, ZHHITIENAa RN EFENDZ DD, pH & Na
ERBEEZIE L, BRERRITETOREHZ W T
Jiti U7z ALy BURSERERI L, BB OARB B L %
AFL7ZV 7 No. 2, 3. 6~15 [T DWW TEfE L
77

F1LICHERORT 2D 28 E (o7
N0.6~12) Z&te, —#HOREL (> 7L No.1~15)
OREAER 2R Uiz, —#ORENL, [F—0fls 7
A CHREINTEY, FBHEFERHONAIZ No.1 725
No.15 & LTW5 GREHIMER E LTAFTTE
HLOTHY, TOFERLE LT, R DHARD =
& DT E 2 FERFE O M R TRGERE O FRIER ] D
MIBRATIE72\Y) . F£TiX, pH. Na, 4Ok Hiks
DRRARE TN 2T BB PR SORE R S O MR B R
DHEICONTHR LT, 7, —ZRFAICE
\7% pH X 6.5~6.75), Na & A &L 41 mg100g (H
A A AHEHERL /3% 2020 4ERRY) TH V| Nalz-ou
TUNEIGRER 21T > 72458 (n=3) 1%, [EERIE
99.3%. FHXMEUE(FZEIL 0.84% & RIFCTh -1, 4
FLORIT BRI, FEYE N AR A E T 55 8.0 %L E
HAERG 3 3.0 %Ll B, LbhEE 1.028 DL E. EEEE 0.18 %
PIFEEDBILTND,

B 7L No.6~12 1TV T, pH 237 L0 U )
SO NagHAENEEEZ R LT, 2, 70 No.
7~9 1ZBF D pH 1L, 11.9~12.2 LD TEVMETH
V. Nag@Aa®EDL, 257~345 mg/100 g & —fxEy724
FLD 6 ELUEDETH 7=, IO kSRR
I, U7V No 7 I2EBW T, B2 Wb ik
&P, EARNAER S 7.1 % (Bl : 8.0%LLE), H
JEASY 2.7% (iK% 1 3.0%LA F) | e 1.023 (B :
1.028 LI L) TH-7-, 7 No7 OFRENIT L
HVMETHLT-0 BERRICBWN T = /) — L7
B LA VR N Z TR TR R~ L, JIIEAREE
Tdho7-, 7 No. 6 BLV8~12 (2B TH
FERICT VA U EE R L, BRI, MIEARRETH -
77 T7bb, 7 No.6~12 DY 7 iz
THHORR B OT R CEG G- LE D L7k
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Nolm, B, 7V No7 BLO8 1k, Sy
MNE—THHN, Bipb v Thb, ¥igt
TUBTIEpH BEX O Na G HREICENH D Z &)
O, T ) IR — IR A LT
RETHEINTWDAMRENE L H D B2 b,
I pH 3EfETHD, Na &A & 100 mg/100 g
PLEZR LY 70 No. 6~12 1%, Wb HRE
AHBRICBWTRENEES IFEA DY T L

THAREF bl Sz, Efﬂséﬁ 1%, FRERD R
BIPRS00, A~ OB HEE S
HORHEBNT-,

2D pHIZEAEAFRD H 7= 7L No.6~12
ENa B AELRELZRTZEND, FHIC Na &
ST N ) DR LT TREME DS RIS S 1
T2 ATV RE MWIREESHERINTZZEND,
BRBIOMEREFIZRA LT V0 VIR
K VAUTRERE 2 b, Ik, BEZRL
7= 7L No.6~12 1%, 13 i 34 437936 13 IF 52 4y
@Fﬁ IREINTZHOTHY  ZOMICRY 7vh

UMEE RN LT ATREMEDNE 2 BT,

F1 FHLOBRERREHE

BRAIRAE"
AR | o ears RS
DIV | comny | o | NemEE | BRH | 00| E | s IERRIOF

No. (mg/100 g) (%) (%) (RFRRR. #HEE)

U U U 30

8.0%L £ 3.0%E | 1.028Ek | 0.18%UF
1 12:02 6.9 37 — — — — HICRBER»SNT
2 12:26 7.0 33 8.8 4.0 1.032 0.09 HICREER»SNT
3 13:13 6.9 32 — — — 0.06 KCREIRHINT
4 13:15 7.0 40 — — — — BICRBEERYSNT
5 13:32 7.0 40 — — — — BICREER»SNT
6 13:34 | 10.8 114 — 2.8 — REREE B (BR. ERER)
7 13:45 | 12.2 334 7.1 2.7 1.023 | RIEREE B (BR MERER)
8 13:45 | 11.9 257 — — — RIEREE B (BER HERER)
9 13:47 | 12.2 345 — 2.8 — REREE B (BER HERER)
10 13:50 | 11.5 221 — — - RIEREE B (BR (BRF) . 3-JIMR)
11 13:51 10.3 129 — 3.6 — AEREE B (BR RE &)
12 13:52 9.8 102 8.4 3.7 1.032 | HIEFREE B (ER)
13 13:54 7.6 62 — — — 0.03 HICREERSNT
14 14:00 7.1 33 — — — 0.09 HICRBER»SNT
15 14:25 6.9 43 8.8 4.1 1.032 0.09 HICREER»INT

HAAAENER /Y2 2020 4R (J\RT) :41mg100g

SR AT SR o T2 b DI OWT R (KT

TRLTZ
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2. ARl & BRI A IRAD U T R OSSR
(1) pH. Na®BXOEREMRE

RO LB | EEREOFALORRICI T
HBOFHANEN pH BL U Na B AR LT, H
BRI BT D AFLICIRINT 2 TRl O &, ¥ 1E
ENSHH SN Na DR REEZBEZIZ LT, T
bbb, SRR L2 EFHERECRBN T &bawn
Na&H &% R LD % 770 No.9 O 345 mg/100
g Th o7z, FHITITEA B EAN TV D Na (41 mg/100
g6)) ##L5[< &#7300mg/100 g D Na 23RA L
T2 Z T, T, TVl U SETEERI O FE RSy
TH DAL MY AL LT 522 mg/100 g A1
E0 . FE 1ImL B2 KL FU T AR
5220pg IRA L7 Z &7 % (POt EZ 1.0 &
%)o

BB Cld, BGE T A v OPESZIT 1% P4
Wik AE RS 5 2 2 E Lic, 1%BERHIER T
HAUE, Lo Na BICESWTHIET 5 L4905
mL 2592 1% PSR IR OB EIT 2.6 mL A1
LD, T, BB CIIT vl U ETRERR
JOUKERET R Y 7 AN TEAEEL 5 mL ISk L
T 1% HIAIEE L O 1%KL R U 0 LR
%05, 1.0, 20mL ¥ U CHERBR A 1T o 72, £
7o UL EEE CIXRET A 2TV Y B
Dk, BRTEE M THOI TN D, WL, 7Y
PETH D Z & D LIEPETFR OIRA % & 5 R T
IRV3, B L LT, MRS AINRA L2 S G
DWW T bAREERBR AT o 72, 3R CIE, 4-EL 5 mL

\Z 1%BEMEEE AV £ 7218 1% FeERik 2 2.0 mL
winLi-,

A9 & RV RV OIRFIEZ OWES L OE
BEMA DFER AR 2 (R Lz, 7V U PERESA] A
BLOB D 1%IEIKR, F72KBEIEF ) 720 1%
WEOWTFNY, ZO pH L 14 ThoT-, —H.
PRI O 1% T, COpHIZ 1, D @ pH
X3 THY ., 1%ERIAERD pH X 1 ThoT-, 4
FL5mL IZPEFAl A, B O 1%¥EH % 2.0 mLiES L
TEBEOWRMET, pH 3 ENEIL 119 B L1120 TH
0. 1%/KEE{ET U U AEIRERA LIZGA

(pH11.7) ERIZEDOFERI G L=, Na §A &I
BALCTH, BESHI AL B D 1% IEREIRAS LT-BIC
L2 196 mg /100g TH Y | 1%KEE(LT R U 7 ALY
WRERE LTS (199 mg/100 g) & [RIZEDFE RN
SFoNT=, AT, 7Vl U AR & Ok
b7 b U U AR Z RS LIZ4FHLoeTITBE W,

T, BMEDPHER SN, BREREIZ DV, 1R
FALME G L. £ 2 Cld, FELSmLIcs LT
KEEB(EF R U DA Perrkl A S L <SS B ©
B 1 %R 2.0mL 2Nz 7= BN BV T, o
AL & bR U CHRENME DR TSR Bz, BEdHH
C b L <ITVE#HI D D% 1 %l 2.0mL &Nz 7=
AEHZIBWTIL, ParHl D CHED X 5 2RV
D BTN, WEMEDIK FIERED e oz, 72
B 1% 2 TN L= 3580 %, —icE e (72
FEDERR) RO LIV, TIVA U A
EWRMUT-BROREMEOIKT L3R 2280 TH
7,

FEEABRIC BT, AFLIC T vl U SRS A,
B D 1%IEREUSINLT-BD pH 3L Na A &
L LI 1% KB BT N U 7 AR A RN LT
REFETHSTZ & ARRBRICHN =T V0 UM
Vel AL BIE. IETKEELT B Y o AW ESy &
TEHEDTHY , 26T IH VPGS ARAIRE &
[OVN 3ol NURVIN Y /S Byl o N = |
RBAEB L2281k EBOWEE R L RROBIS:
DHLE T2, UL EORERMN D  ARTEHEMICBW T
FET A L OWEEA SN THDE TV H Uk
HRIDNFUTIRA LT TEEMEDNE 2 bz,
() FLEsHESY

B EOFILORBRICEB W T D43 %
NERAY DME o 72 Z & B PRI 3 FSLICIRA L
TG A HLIBIA I (B % JAF U7 RTRENME & IRk
T 57012, Blid, wfEaiRse I Lz, Eiio 12
(1) pH. NaB L UEREMA IZBW\ T 1%00E4
F e O CREERBR 21T o 7203, D%, 4%
BRI EE ITB W TR 5% DU AR A
WHILTWEZ EHBIL7=2Z & h, 1%EB XL
5% BEE IR & P CREEERBR 21T o 72, BEHA
WIROWINEX, Fit & FERICRH S Na & fa
BICHEL T, 4490 100 mL (2% LT 1% BEEFIS IR
DAL 40 BLUY60 mL & L., 5%PeEHERD
ek sklov1amL &L, ks, BBRIZT L
B U PEBES AR S L OVKERL T b U U AR
DOUNTOHRTV, 3G & U CRIEOBHAKZ v
Too 7285, 1%VEEAIARL 40 mL 38 O 5%
W 8 mL 2% 12 (1) pH. NailsLOEREM®E) I
BT 5mL 2% LT 2.0mL #$hn L 7=k lg{b
U D AEIZHEYT 5,

MRAER IR, Tk UHEAE] AL B 0K
BT b U 7 AD 1%3 LN 5% & LA TRA
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2 A3l LR AINRTR 2 IR LI BR OB EEABER pH B X O'Na &H &)
HFRLEOTRANEF
. et AKEHET DI " - HERRE OB
it HARIE SHE () pH BOR y NeSHE (SRR, 5EEI%)
(SDS%(c43) (mL; 45L5mLIZHL) P (mg/100 g)
2.0 11.9 196 PPEe
BHEEHIA 80 14 1.0 11.0 130 PRe
0.5 9.6 86 Prae
2.0 12.0 196 PPEe
FIVHIE P -11] 100 14 1.0 11.1 138 PPEE
0.5 9.7 88 P&
2.0 11.7 199 PPEE
TKEEF NID A 97 14 1.0 11.0 128 PPRE
0.5 9.6 87 PrHER
FEEHIC 0 1 2.0 5.7 28 U
B FEEEID 0 3 2.0 6.1 28 FEDLSREN
b=1i g 0 1 2.0 2.1 28 DULEENTES
B 0 7 2.0 6.8 28 216180

1% 2 - GBRUK ZBR<)
“pH FRERHEIC X v HIE

# 3 FL L YRR A RN U T BROBHEEREER (LRI04 KO pH)

REaE BIRE (%) A R (%) AR OANE (%)
—_— e (L4100 mUSHL) = 8 e RaBE 24B5R31%
5%AR 1%58 5%AR 1%BR 5% 1%BR 5% AR 1%BR S5%AR 1%5R
B IA 12 60 89 63 3.6 2.5 — 2.6 (12.1) — 2.7 (12.0)
i 8 40 93 71 3.7 2.9 3.8 (11.7) [3.0 (11.7) |3.9 (11.6) [3.1 (11.6)
" s 12 60 89 63 3.6 2.5 — — — —
TN HIFHIB 8 40 93 71 3.7 2.9 3.9 (11.8) — 3.8 (11.7) —
. 12 60 89 63 3.8 2.6 — — — —
ARBET MDA 8 40 93 71 3.7 2.9 3.8 (11.8) [3.0 (11.8) [3.8 (11.7) [3.1 (11.7)
[, 12 60 89 63 3.6 2.5 — 2.7 ( 6.9) — 2.6 ( 7.0)
" 8 40 93 71 3.7 2.9 39 (6.8) |29 (6.9 [39 (7.0 [30(6.9
49, (I8RE) 0 0 100 100 4.0 4.0 42 (68) |42 (68 |42 (69 |42 (6.9
— AR S
FEINPNIZ pH &R L=
L7 KRR OFILL i L CRTORBICIL 10 X2 bo LSk,

elA 7 IR T RO LT, FlE LT, 7l U
Vel A D 1 %R % 40mL 7N L7-B5, FLIENE
1% 4.2%H5 3.0%. 60 mLEIN L 7= L7=BRI%4.2%
M5 26 N ~NMEF L7z, F72. 5 %AEK%E 8 mL iR
INU 7288 BN 531% 4.2 %705 3.8 %IZIK T L=,

L2 L. BEdHIE & RIEOBMKEINZ - b0 &
P U7e & 2 A Pel AR OFE R L 2213580 bl
oo Tz, YEEAI B O0KEEET R U D LD 1%3 &
O B% IR AWM L T=BE b | Pavd sl A TRTR & Rk
FUIRIA D DI F 2380 =08 Bk EIRA LTI O
EDOEFR BN oT2, Thebb, HIES DI
T 7 UPEEERIOERICHEET 5 DO TliE
72< . Vel AR ORI X AR omm  (FR)

INERGEST 572012, O 7% 40%
CAE L., PEEH AL BRBIOVKERLT N U » A%
RIS, FERK 2 Z N E N OFSINE TIRA LB o
TR D | B AR OBE O3 D PR E %
RE L, TOMEERIIEDLEOURLE, &
L7 5LIENI oy o8, SEllfE & X <l Lz,
Thbb, RSNV ORI, 70D
PEFEEA & DIREGIT L 0 FLIBN 70 0328 o S
EERLTE LT, BicamIRc L 0 s UEN S ME T
LiztEZ 6T,

S OIS FFLE T ) EBEEHIOIRAGIZ L D HL
NEWASY B & OMRIRDZEAL OREED 723D, 43U A3l
SN THBIRE RSN S T ToRE (a1 B)
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DML TNWDZ EEBE LT AT I UM
Vel A s L OVKER LT b U o AR ZIRG L
7ot 24 FERIRGE LY 7 U oW T B [RIERIC
FUIERA 2 2 E Uiz, = OFER, IREEZIHIEL
THBIE E OZEFFRO b olz, ThEb, 7T
71 U VEGEEA & AFHLOIRG 4 24 FFRRIIZISWV T, H
BIAS OAK FI%, FLIRASY D53 « ZEPEICHLN L 72
W2 ENEB LN,

TSR W CERD = FUIEN 23 DR R, 2
FEDOFE . Na OFEfld DV EERR « PRI &
FI2 0 T TV PEBEA R OB T R R B T
72 < VFUCIRIRANRA U= 2 S X D IRFE O
FPIZEDHDTHLEBEZLND, T2bb,
EE M TIEARIC L DBV O T RRO B
o2 &b, T EBREANL, VAR & L TR
VIR L72 ATREME DS IS S LTz,

F & O

ALEOFEFEFHNTIBN T, BRI L ORIk
TR HAZEEFCIX, pH OFEENFED B,
AFLDO RS HIRATRT U CIIRRE O B (HIEREE
MWD BT, BB T, pH OFEE & B
LT NaEARIZBWTHEENED S, i
AT IR ORIE T A > OYFIZT v h U PG
FlafFEALTRY, ZhbiWnThd NazEEic
EEeZ Lh, EWEMICBWTIE, Tk U S
BB —BPEITIRA Uiz EHEER STz, 2 e fREET
% 7o O OFERIERR Tl WL & REROBIG: 2 F 8
THIENTET,

o
AN HT= 0 | KREAER AR AR, /i
ARG HIER TS & ORI RGBT R AR S5 B D Z 1)
NeZ Tl e, W L ETET,
EEIE I I

RKEFOFEIZH T2 > TR T REFRMASIE
fcﬁb\o

BN

1) BATHEE . & I OFRHRGE & TRAE LI22E

FEHEIZ DN T,
https://www.mhlw.go.jp/content/12401000/000925
048.pdf

2) AAREME RS R EREES<BMb
i > 2005,

3) MHEEIT. RRFREEIONT (HERE
1395 PRk 27 43 H 30 H) . BIIR  SRFER
EDIMNTITIEE.
https://www.caa.go.jp/policies/policy/food labeli

ng/food_labeling_act/assets/food labeling_cms20
1 220330 _12.pdf
4) AR, RO ORI RS 5
HEOHE (RERETHES2 5 W26 48 12
AH27RH)
5) B OPEST. 4-FL L HEL FRERRLFE 1977, 10(2):
53-61.
https://www.jstage.jst.go.jp/article/cookerysciencel
968/10/2/10 53/ pdf/-char/ja
6) SCHIEMFE. By T —FN—Z HARR
ERAEERR Sy 2% 2020 AR (J\GRT)
https://fooddb.mext.go.jp/details/details.pl? ITEM
NO=13 13003 7

WEB # 4 FORNEIX 202246 H 10 HIZHER L
77
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Annual Report of Osaka Institute of Public Health, 6, 2022

Complaint Case Report on Milk in Osaka City

Daiki KITAGUCHI, Eri KISHI, Misako NAKAMURA, Atsushi MASAYAMA, lori MIYAMOTO,
Chiharu MIZUGUCH], Shotaro HIRATA, Sachiko KAKIMOTO, Tadashi NAKATANI,
Asako OZAKI and Satoshi TAKATORI

A case involving the contamination of milk with alkaline detergent was investigated. The milk was served for school
lunches. The pH of milk which showed unusual conditions (odor, taste, color and decline in liquidity) was >9.8. The
acidity of milk notified by “Ministerial Ordinance Concerning Compositional Standards, etc. for Milk and Milk Products”
in Japan could not be examined in these milk. The sodium concentration of the milk was >102 mg/100 mL which is at
least 2.5-fold higher than that of normal milk (41 mg/100 mL). Alkaline detergents used for the maintenance of the
production system contain sodium hydroxide. Thus, the unusual conditions (pH and sodium content) of the milk may
have been caused by contamination with alkaline detergent(s). Model studies of contamination of milk with these alkaline
detergents were also conducted and the results supported the hypothesis.

Key words: complaint, milk, off-flavor, detergent

Osaka Institute of Public Health
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W X AT ATEGE NKIR IR R 2L I SE A2 58 Ann. Rep. Osaka. Inst. Pub. Health, 6, 83-90 (2022)

T4 MEA A — KT LA frigsfs & HPLC = HW\ 7=
‘EOSERIL BT 2GR & LT it ik —F L OB

FHEEARRS =, Bl e, iy B 2SRt mil BRe

AT TIET + R ZA F— R 7 LA Mgt & HPLC 2T, LSk aliln Z2xtg & Lizhisg
IR —E MR R Uiz, PLadERE I 72 b= F U A % ) — VRIREB X OVEDTA &/ 7 = kY
VEERRENR(~ XS UARER) T U7z, BB SR OFHERR 2 DWW CiE 7 h= b U b~FH oy
Blk KOS 7 DRI L 0 B LT, IREEATRE L, 40%7 & b=k U JUIEIE TR L CRRBRIATE % 78
F 7=, HPLC ST OW TS & 2 & LT Inertsil ODS-3(3.0 X 150 mm, Ki¥£% 3.0 um), BEHEE L
TR INAA el IO 7 b= WX D77V MaHEBRA LZ, ZO&RHIBW T, %
A EE 16 ROy & BAHZOHTRIRE T o 7, BHMix G DHU AL B3 2 5 F 72O R E R )~ O BRI % 8
FL72E A, WEEET DML — 7 13RS N2> T2, AT, USIIEIGRER Tl 24k A H
BT RIFREE/PHTRE AR Uiz, RNEL, IR ELE LTS 7 4+ M A 4 — K7 LA ftigsft

& HPLC THETE 5 Z & 0525 < OMAHERE COBMBWIHFTE D,

F—U— N REY, PUEERIE RO, mERR u~ 87T T =,

thigs

FHRYYEDO T - 16 E2 B L L CEMHIE
WINFBIEG S T0D D, TAEICBWT
I, FERBYYEOHRCH AR R, Wik, frh
BLOYMBFERC I DEENRLBELTE
D, ZhzaeThh-1RET 0T 7ml) vn
LOPIFAERENRRE I WD Y, —, JiF
A BSEN B TR LT B AR LTS
FEEENESESND, ZORDRENIRET 55
FAHEDIKZONWT S, BMHEAEEIZBWTRYT
74 7V A MAEIZIEDE K EAERFIT O TEH
| HOGETERFTEETE ORMAREES Ol R EE &
PEDORRA DTN STV D 2,

JEAEFEE D DIXFOHACHTIRE 23R L L
TeHLFA IR D —F TEABEI S TR Y |
LC-MS/MS Z W e FENRZ N 3D, L L7en
5. AR TIL LC-MS/MS 135578 %
EOTEETHD Z LD, REBEICHKIND
%, O, WHEOEWT + N A A — KT

Tx MEAF—RT LA

LA ffitHignft & HPLC(LA T HPLC-PDA) % =4t
FEBEDO—FSIEIIRET 5 ETHEHTH S,
HPLC-PDA % MW= Hi % E M3 D— 7ok &
L CiX THPLC |2 L 2 8 =3 O — ik
(B KFED) | G D35 & STV DR
EThD, £i2. T E TOLHEIAACHTIRD
HDOIR O NI EEW x5 L LT 5 39, FpiE
DEIACIZ B THRCHITFIRLAS D S EIZ DU
THEEENL W, Hl 2T FEOFEH ANRE B (R
INIEEND ZENZVB, ZhbERIRICLE
PUarAE I —F AT RS T B,

% Z CABFZE L, HPLC-PDA % AW T D LEE
TR B RSy 2 R G HU A A IR Tk A R
Uz Ui s U CITEEE TS TS
B BN LTz, SRBRAGRENEIC W T, B
5 LARTHENE U 7= U TE L ik O % SRt
AT o1z, ZAUTEBSN S GE E T b=
IV A K ) — RIS L OV 3 /L ARl T

a KRRz SR epT i B b A R i b 2 7R
b RIRASERFER S 2T LR AR
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HL., i Z 7' = F U~ ook L
OEFEA T L2 L > TRER L, HPLC-PDA THIE

TLHETH L, ZHUTAREDOmWIHHETH Y |

% < ORI CHMEATHE/R T TH 5, TRk
Fe. FOSBFED(RRA.L RRIG, TR, B, 5. Ok,
H—H. LR A XIRITHUE A R 16 By D —F 5
WEZMSI CE DO THET 5,

==

ESN RS
1. 5B

KRB THRGE ST AEO R AL B, T,
g, &, OO HH. RREE AW, iR
AIXFTREZRBR Y RENIRE & bR & AR DY &1L AT RE R
FR Y I 2 bR e, SEHT VT h s 7 — R ek
v —"THIEIE—{b L fEFRFE T —30°C THifs R
FL7=,

2. ARHEA

RS, - PURREE Pl b PUs e, AN
A BRI O NS FOFEZICBWTHEA S
WEZRE LTz, MRk 7 v~ 77 7HeB D0
VIR DT v a ) A FTNREY
—)L, 5-E Rax v F TR —)L JrE K—
V. ANT 7 F TS =) ANT OIS T
VT F T AT 2 B =) T 2 N —
VR E VAV =N N = = Ay N S N N
RS = N T TGROE)—)L T ap—
Fo LA RY v A RNT LU EELET A VLT
FIZE TR S DI LT,

PEHEIRUY - BN 2 A X ) — W ZERfR L C 100
ng/mL (TR L BEERIR & LT, IRGIEERIR A
PR DRI, FIEERIRZ RS LTtk 40%7
T b= h U VRIRC2.0 pg/mL 12725 KO IZHR L
Too TNEEE 40%7 & b= b U VIRIR CHIR L,
AMNEGEER TS L O EROVERIZ V2,

AL TV TREI=FUL, AH ) —
oy UME—RKF, V) U U T Ak
L E L7 A L SRS TRttt 4 H
VW2, EDTA —=F MU O A ZKFNI T 747 A
7 RS A e,

bR R HIHEE. T2 b= R UL E A X ) —
N1 1 OEETRAE LSOV,

EDTA &H~ v S/ f%Eik : EDTA ) b
U LK) 1.86 ¢ 1255 18 307 mL &5 2 iR

-84 -

193 mL ZEF L= b D& M2 TEN LT, #11K
E LT = UB—/KF 21.0 g ZEBHUKISEN L
T 1,000 mL & L72¥siR, 8 2ike LTV vig
KU T ATk 716 g HBHMIAKIZEEN LT
1,000 mL & U 79l & 1ERk L7,

filfn EDTA &% - #A/KIZ EDTA = FU D7 A
KR BIRNIRAEIC 7 D F CIAR S, —IEEE
%, F@EHERW,

AF Lo NAR B UHBESAI =0 T A
V—x )W A = 24D InertSep PLS-2(265
mg/20 mL) % AV 7=,

7 I v 7 RETFA P — : Agilent Technologies
D 50 mL mLVEHET X v I REVHA Y —
W=,

3. 4&iE

IR E DB - HMV-1000W (R B bas ik a4t
L)

Dy BERESS OV — & — © himacCR22F B LY
RI2A5( B 37 TRk A

HPLC-PDA : 1260 Infinity II LC- Diode Array
Detector HS(Agilent Technologies f1:#4)

4. PESM

717 I : Inertsil® ODS-3, 3.0 X150 mm, 3.0 um(%/
— LA = A

BT LREE - 40°C

B 1 (A)0.05% b U 7 /LA oz, (B)7 & k=
UL

7TV MR (B)1%—100%(35 min, U =77)
—100%(5 min, 1#£5)

JiEE : 0.3 mL/min

TEAE : 40 uL

BIEPE : 260 nm, 275 nm 33 £ 08300 nm

. BRI DY

AREREIR ORI HE U CHEME L7 9,
Bt L7=ikEl 5.0 g 2R 71 v L (PPl
DEICEIR L. BT I v I REDFA P =22 T,
B X hHAEE 20 mL WML, IR& HH%ET
IRFNGHER D 300tpm, 5 53, LATFTRAR) Uiz, il
57HE8,000rpm, 10 43, LA FFEIERZ, BrE X7
TS % 51 0> PP Sibimt VE 1T B LT, BRA
DA/ 1Ta50 7218 =1 hall = e el Nl N I 51 N o7
Z20mL WL, #RE DBECIRA LT, w0



%, ~F P UBEEEERE L,

T OFEIZ ST, EDTA R~ v Ly
FEER 2 20mL RN L, IR & 2 B CIRFn L7z, 30
OyBEtG. WEE PP BLELVFIC I LTz, D%,
FRHEIZ DUV T EDTA A~ v XA UK % 15
mLRINL, IRE D TIRM LTz, mO0B, )
J& % S Ay B U T i & o=, Z O EDTA &
B~ v F_URRENRIC L AR EEIC T & b
= MU JLEFIA~FY & 15 mL FRINL, #RE S
TR U7z, o, ~Fv U@ L) abrE
L7z,

AT U EBREL ORI T E) % InertSep PLS-
2 A% 7=/ 10mL, MK 10mL, #3F1 EDTA &
10 mL T3 T 43 a =2 ZHERNCHAR LT,
MK 20 mL CTHEE L7722, A% /—/L 10 mL T
R L, BRI U 7= RAR R A DB & /X7 JhiHEE
I IR U7z, Z OIRFNE A AR T Z 2 a2 ]E]
WL, BERME L7, RfEiRE A% 2 —/LT 10
mLGRE} 0.5 g/mL FHCER LT, Z DR 10mL
D HH 2mL ZREEICERI L, R FCHzE
%, 40%7t F= KU LEHE T 0.5 mL [ZIEMEIZE
R UT=GREL 2.0 g/mL FH2Y),

6. FREMROIERL

BRI BERIZ U T 0.02-2.0 pg/mL OFiFH CTHE
WREEZFHR L, 7 a~ NI A0 HEL Y
MR A AR LT,

7. SMTIEDOVERERTHE
(DEFERMER LOEE TR

7T 2 RERVEIRGGUEF2.0 g/mL AH4) 7 B JIIE &
PET DI — T OF AR LT, 77 v 7
BRI\ CHEE IR 2 I L CTHER L=~ R U 7 &
PRAERE ) D E R TRy i L7z, ~ U7
ZFEHEE(0.01, 0.02, 0.05, 0.1 pg/g)llIBV\ T, 4%
PEEREOE—r DY I ) A XA FHE L,
ZOME 10 LLE L e o T2 RE 2K ER FIREHE
L7z,
Y NIIEEN S

KR A MIEDFR R A E R 1 1R LT, 75
FHER 0.1 ppm LA ETH 5720, 0.1 pg/g 2NN
EE L, 5.0 g 1T 1.0 pg/mL IR AEAERK &
0.5 mL #IN#%, 30 Sy [RIE L T EEZBRAA L
720 TIEREH =32 DWW T 21TV, R RIER
(FLEE) (%) & D TREEE (%) & 3R D, ELEEAS 70%LL E
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120%LL RO OO TREEEDS 10%LL & Bif & HE L
77
F 1 ARPIEE RO R

92022 429 H 1 BRERICIIT DRI ALYE
DFTRUES— VKN 5-8 RRX v F T X2 —)L
DF

I T AT 2 B =) T2 R =)L RT3
T IVOFN

YNY 7 TR = VR OISR T M- N2 T
RS U SN DR E N 7 TR F Y —
JUTHE L= b oD

L S SR SR O N

1. PIESAFORT
(1)HPLC §eft36 & OMRFFIRRH]

SGVE B B0 BECE D HPLC i & fat
L 7o, ARS8 CIIEA G BE 2 DI BB ST
V7o THPLC (2 &L A8 H R 3K % O — ARk
I(BEKEYND ] OFFERER LT, ZHUIh 7 Al
I 2T ) JUODS)H T LEERT L. BEHE
LLTTER=FIAEBIY005% ) 7 vtu
Welg% 77 Vx> MET 554 Ch D, ZO5AM:
ISEM RS & 20— HREW A ST 107 By
ZOBERTRER FETH D (AT THR E LTV D
PLEE IR —E(F TR F Y — L E S B



TWb, DT, KIFFEOXG 16 By D5yEET
HiET DO TIT RV EB 2T, Fiz, BEH 357
TOREWR R ZSBIIAREORIERRIX 260, 275,
300 nm D 3 EAER Lz, A&MEHNT,
— 7 5yBIERS X ORI R ORI 24T o 7oAk R, &)
EWREICBIT DRy E— 7 132Nl L
TEY ., LREFEFED 40 3 LAINTH 5 Z & D3R
Niz(X 1 BLOE 2), FL2TOREREIZBY
THERYDOE—7 LR — 7 & OB % 5l
Liz& A, —EopkaHE 5-8 Fafdva7m~yr
F) =l 7 R—/URSE) TG ER DI
HHHEOD, HEEEIX 1.0 ETHoT-, b
FERLVEUNCEENARETH D 2 EBMER SN
7~

M1 0.1 pugmL IBAEFEHERKO 7 v~ N 277 A
a)IER L 300 nm
b)RIE R 275 nm
OIEWE 260 nm

BT g o — 7 2R LTW5,

1: FTROFY =), 2:5-E Ko FTrRuyy—
Ny 3T UTIV, 4 MR I TRUEY )L

5: NUIIRUFEY—)L, 6: 7B RK—/L 7: AL
Tr7FT =, §: ANT 7 VIV, 9 AT AT =
UHES = 10 T2 XA )L 1 T e T
b 129V AR 1377 ul) A 14 =
n¥=)b 15: 7axxr—h 16: A TV
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F2 OWERR, PREFRFE, MBSO

Q)R EAR O ERRE

BPUEE RO ERR A B LT & 2 A 16 Hisy
ATIZIUNT 0.02-2.0 pg/mL OFFH T B A7 ER
(P=0.99)2M5F 50 7=( 2).

2. ARERVAIRRNE DO

ZIVET, EBH OIIRNE A BRI HIEEE 5y
Witz @ity U CE 2(CAT. BEAE)Y, BEfEEISAk~
PR LR MEIR OP U E & i T & 572,
PUaFAEBIE 16 BT O b HER ATRE TIE /A2 v
LEEZ, TOAEERGEE LT,

(D)IFIRVEDFTAM

WEAFIE CRREL U 7o BBy & O CHIE 2 15 &
T HIHEE— 7 OF AT L7, X 2 108307
rua~ h77 AL L THIERE 300 nm (2817 5
W77 o 7B A Ve~ b U 7 AFERERTL.
g~ = v 75k, w7 7 73k RIRT7 77
BBl u~ 7T hEIRLIZ K7 a~ N T A
ZRHT 2 & B IEY B SR DA e — 7 3R
DIV, KBRSy ORIE 2 Wi DA e — 2 1%
RO OIS, il B, F—H. Bk
W B RIBRICEHIZAT - 72 & 2 A IR ORIE
EUET DI — 21 TRD bRl Fiz,



HIEPRE 275 nm 35 K00 260 nm (28T b FRIBELC
FHIi A AT o 72 & 2 A IR ORIE Z 1iET DK
ML — 71330 bR Io T, D DFERMNE
BEFEIT 02 B L TW0D 2 ERE
77

a) b)

90
70

50

(mAU)

30

1 L“~”MMA
b

-100 10 20 30 40
RIFERE (2)

B

e)

X2 FHpEM 7 n~ ~27 T A (AERR 300 nm)

AT Z v 7 7k
b~ U 7 R 0.1 pg/mL YR
Tl o 7 3kt
AET T @B
QRET T v 7kl

k7 v b7 AP OBFIINERE 300 nm (28155
RIBWE DO — 7 Zm L TN 5,

1:FTR_RUE =) 2:5-8 RaX o FT_uUg ) —),
3:ETUTN AT NN TRUEY L 50 MY
TGRS — )b
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Q)EE FIROFHM

BEfFE TR U727 T o 7 A BRISIR & RS YERIR
ZIRG LT M 7 AEHEER AR L E= FIR
R L72(3 3),

Tr7al) AR a R—/L&O M TR
FEEDRE SN TV DHFAERIEICON T, EE
TIRAEREFEUER TE> TWDNENRD 5, 2l L
7oL ZA WTNORG b E & FIRDFRREEELLT
ThodIEPMREINT, [FTRUL—LEB X
N5 R F TR Z Y —1 ) [ZOWTHE, il
WE O CHREENREIN TR Dl b
D 12 ITHEST 5 EE FIR0.05 ng/g) 3 T
%, WWEOEE FHIIE 0.05 pg/g LFTHY,
WA MEZHET DO E R EE FREA L
TND I EDBHERSNT L, [T AT 2 Y — )L,
TN TFNARBLIRNT 2 R — )L 12N T
. B O CRERAEENRESNL TR, b
< EBHZED 13 1Y T HER FFR0.03 ng/g) i
BECTHhHDH, WMPWEDER FRIZ0.03 ung/g LN TH
0 EEUEEAM A HET D DI E R E R FIRE
BLTWDZ DR SN

3 EE TIROFHmR R

PLEX | BEFRETEREEA T HIET 7201
VEREREFRAEA LTSI ENRENTE,

Q)RINEIGRERIZ L 2 BEEE/ DM TR EE OF



TNEGRBRRIEE 0.1 pg/g, n=3)DfEHRE2 %
4 BLOFE S IR L, WTFhodidd hikic
THEE%)E 70-120%DFPHNTH 0 . G TR
(YINZDONTIE 10%LL FCThH o7, Zivo OfERD
5. BRI R R HE/ M TEEEZALTND D
LR ENT,

K4 UINENGRBR(BA ., BB, T, i)

IR0 pg/g, AITHm=3

5 EINEMGERBR(C DML HIED)

IR0 pg/g, AITHm=3
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5

b

AAFFE CIZHPLC-PDA % W CHEDO LA 72 B H
BBy % /BT BT A AR R 6p% 0y D —F oM A TR
P L7, BEHC X0 LT ORERAET-,

1. —f%1720DSH 7 L L BEfHE LTTE =
r VLR K 00.05% kU 7 vA RO S D
2 L Y HPLC-PDA CHUAAE B 316153 DTSR
12 FfeSr LT,

2. RIEITHAEEOGVE 2 WET D72 DI 7R
R/ ERETREALTERY, BRI Bm /TR E
AL Tz,

AIEIIAR AP 1 T < DR — H &0
WAV NGB PER) O FR R LA AR R SRR | o T REC
B D EEZ DIV, RETFEE 2B ER X O
SRTH R E W T e LR E NG DD 5y
BrETH 0 REHEICR T 5 BEBREDOH T
TR TEL LD EEZ BN,

B, NI IRUE— L OFEREEUET T Y
I TR = VR OB F T h-NY 2 T
R = VBB SN D& ) 7 F X
B — ) UTHE L= OOF CHESN TS D
En, NI RUEY — s S AT
B, BHNVEZIE SO CHEBDS LI TH 5, AT
TIIFOZBEW 65 & LT=23, S %I
FH &\ o T DEKED % REGUARIE DB i %
LT TETH 5, S mEE 2 Bk <
PUAA IR HER S N2 A, o BRIE ¢
TRENDRIHECRERNE & OB Z1TV. otTiEE
FIZWE L TWL MER D D,

Bt EE
ARFFEDO—ERIL, JSPS BHFE 20K23248(F7E( K3
F O FHERER)F J ORI TR R0 3 AT
P BRI oS X 2 Bl 52 1 ki &
N7,

Fl2& M X

BRI R EFREFAS L2,

B/GN
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Annual Report of Osaka Institute of Public Health, 6, 2022

Simultaneous determination of residual anthelmintics in cattle livestock products
using HPLC with a photo-diode array detector

Shotaro HIRATA™®, Astushi MASAYAMA?, Tadashi NAKATANI?, Hidenobu HOSHI and Satoshi TAK ATORI*

A rapid and easy method for simultaneous determination of anthelmintics in cattle livestock products using a high-
performance liquid chromatograph with a photo-diode array detector (HPLC-PDA) has been developed. Residual
anthelmintics were extracted with a mixture of acetonitrile/methanol and Mcllvaine buffer containing EDTA. The
impurities including lipids were removed from the extract by an acetonitrile-hexane partition and a solid-phase column.
After removal of the solvent, the extract was resolved in 40% acetonitrile solution and analyzed using HPLC-PDA.
These anthelmintics were separated on Inertsil ODS-3 column (3.0 mm i.d.x150 mm, 5 um) with a gradient system with
0.05% trifluoroacetic acid-acetonitrile as the mobile phase. No interfering peak was found on the chromatograms of
cattle livestock products. Recovery tests of 16 anthelmintics from livestock products were performed, and all substances
exhibited acceptable recovery (70-120%) with low relative standard deviations. This method could be useful for the

simultaneous determination of residual anthelmintics in cattle livestock products.

Keywords: cattle livestock products, anthelmintics, residual analysis, high-performance liquid chromatograph,

photodiode array detector

a Osaka Institute of Public Health, Division of Hygienic Chemistry
b Osaka Metropolitan University, Graduate School of Sustainable System Sciences
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IKEER TN 31T 2 7R RS S — 7 ik O Rt

BlgL, THEEERES, ik

R AERB OIS NT, MEULEWORR A 7o M 2 HEET 2 1o DI AR iR & ok PERh
e &b TRBRAR Z T 5 Z L3 —FotniE L L OERICAMTH 2, AR IIMEREDW R %

HEgE L, PERIECRT 2o —#2FM4 5 2 &L TRETRONE bz wie L L7, £/,

AUBHA

WOFGE AW R T DI, DT GIEaOBME G Lic, WEITRIKZ n~ N 75 7-2 07 L8
BoHTRE (LC-MSMS) ZfEM L, FUBHIIFEEMRR IR (FEATREE 0.01 pg/g) ZUSIN LIRIEER 2 32
i Lz, #Rkx 72~ b U 7 22 H3 25 10 B TISH LT, 60 {LEMD UMMl A R Z A >0 BEEE

T TR RS DT,

F—U— N RREEAIEIES, —FOE, ks u~ 7T T2 0T NERSHTE

o 1XEKEY T OFEE R ESE TSR
W, JEAS B @O THPLC IZ X 28R E
HO—FOWEN (BAER) | V., EAG A
WHOMERERERE (AT v A2V, 7
avT NI A7V ROT NI A7) R
% GEAED) ] 2, BIOLALDOHEY 25
(2 Lo —FOMIEDOMESLITER O A Y FTER A
WIEH L TE 7 (EkE),

ARl TERIEN S OERERRERE, 3 KO
KA % B & LT il ok & et
T 5720, ISINENGEER 2 S5k U7z, FEVEfEAE Y
TREE (FEAREE 0.01 pg/g) ZWRIN L 7-UsmElEk
BRZATVN, SRR 22 4F 12 A Sl S - ikBriEo
SELPERI AT A R T A v D—HRELIE 9 [T HS X
IWHEDFH 21T > 72D THRET 5,

==

E

1. #BHS L OSRERE:

(1) #8E: KNI it@E T 52—, B 7 A,
T, 7YY AR RAL BB AT, 2R,
FHAE RN, 4R KRB X OSBRI UL IR
% T& D70 BRW-RE 2R e E L=,
(2) HEAES,  IRATEEAIR & L C, WK T 3E(R)
B oy AT Eh A SRR A FEMEYR IR PL B 3K

nR JJ

LC/MS Mixl (VL7 7 &+ 3wkt . PL 814
HLCOMSMix2 (/o Al AL, Hx o
FEVES X E 7 A L AFYERISERR L, & DV TR
HbF )2 LT,

(3) W% . 7 h=r VUL (LOMS HE 2135
K - PCBRERA) . 2%/ —/ (LCMS

FHE 72137888 238 - PCB B ) . Wk (LC/MS ) .
g xR CRetk) . U kR

F R U Ak (Fefk) 138 7 A v A F
MO EFEH L, =F Lo o7 I UNERE
(EDTA) —F b U o AT K (Refk) 1307
AT A7 ERRLAF T Lz, A@EhENI ALY (BR)
BoNgf 71 Z—8—B LR LT, BRI S 5
LT GL A =2 A (BR)#L InertSep PLS-2 265
mg20 mL ZfEf L7z, AT T 7 4 Z—XT
RoR2T w7 HEEGRR) L DISMIC (Bik1E PTFE, 13
mm, fL02pm) ZHEAH L,

(4) 3 : EDTA &F 7 = U FRiEfERIL, EDTA —
FRU D ATKFW 372g, UVERKE T R
T LA TOKFMW) 27.63 g 7 T FE—I/KFI) 12.89 ¢
Z ARBE K CHME L C 1,000 mL (ZER L7z, fafn
EDTA &%, EDTA —F ~ U 7 A /KFi % ffn
WHEIZ 722 5 £ CARIKCIEL, EEAEZRW,

KRB 2 AT A A e 2 7R
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2. FEES JOVIES:

(1) ZEER & 5 B A LA MV-1100, 1.0
FEIT B ST THEBR)SL CR22F, LC-MS/MS % SCIEX
#L8L QTRAP4500, 3HTH 7 A% GL A = Atk
# InertSustain CI8 HP (3 um, 2.1x150 mm) %M
L7

(2) LC-MS/MS HIiE5t:

B : 0.01% WK (A), 0.01% JBEAT
t b= hUVRIE (B)

WS (B%) @ 5% (0-1min) . 5-25% (1-3min) .
25-30% (3-7min) . 30-50% (7-10min), 50-95% (10-

13 min), 95% (13-16 min), 5% (16-16.2 min)
FEE @ 0.2 mL/min

1T MR 40°C

HEARE 5L

A A AtE®T—F 1 ESI (+/—)

HMEE—F : BIRKIGE=F U 7 (Selected
reaction monitoring ; SRM)

A A PFFEIE 4500 V B LY —4500 V

A A PRIRE : 550°C

BALEMORESRMAITZER 1 1R LT,

#1 HLABWD MSMS /RT A —5—
Retention time  Precursor ion  Product ion Declustering  Collision Energy Collision Exit
No. Compounds - N . * * . *
(min) (miz) (m/z)™*  Potential (V) (ev) "2 Potential (V) ™2
1 5-Hydroxythiabendazole 5.7 218.0 191.0 (146.9) 86 35 (45) 8 (12)
o S-Propylsulionyk1H- 5.9 2400 1329 (1979) 56 39 (27) 10 (14)
benzimidazole-2-amine
3 Amoxicillin 45 366.0 114.0 (348.9) 41 27 (13) 10 (6)
4 Ampicillin 5.7 350.0 106.0 (159.9) 61 21 (17) 8 (12)
5  Benzylpenicillin 11.4 335.0 160.0 (176.2) 6 17 (21 12 (8)
6  Cefalexin 5.7 348.0 158.0 (106.0) 46 13 (43) 8 (8)
7 Cefalonium 6.0 459.0 336.9 (151.9) 41 15 (27) 16 (8)
8  Cephapirin 5.4 424.0 292.0 (123.9) 26 21 (65) 12 (10)
9  Cefazolin 6.3 455.0 322.9 (155.9) 56 15 (23) 14 (8)
10  Chlortetracycline 8.0 479.2 443.9 (154.0) 71 31 (37) 18 (8)
11  Ciprofloxacin 6.1 331.9 288.0 (245.1) 56 25 (33) 12 (10
12 Cloxacillin 13.0 436.1 277.0 (159.8) 76 21 (19) 10 (10)
13 Danofloxacin 6.2 358.0 314.0 (340.2) 86 25 (33) 14 (12)
14  Diaveridine 5.9 261.0 122.9 (80.9) 61 31 (55) 10 (8)
15  Dicloxacillin 135 470.0 159.9 (310.7) 76 19 (21) 12 (16)
16  Difloxacin 7.2 400.1 355.9 (298.9) 66 27 (39) 12 (16)
17 Doxycycline 8.3 445.1 428.2 (410.0) 26 27 (35) 12 (18)
18  Enrofloxacin 6.4 360.1 315.9 (245.0) 71 27 (37) 10 (10)
19  Erythromycin 10.9 734.4 576.2 (158.0) 26 27 (37) 14 (14)
20  Ethopabate 10.9 238.0 206.0 (136.0) 11 15 (37) 8 (10)
21  Fenbendazole 13.4 300.0 159.0 (267.9) 1 47 (31) 12 (12)
22 Florfenicol 9.5 355.7 184.9 (119.0) 75 -26 (-44) 5 (-7)
23 Flubendazole 12.5 313.9 282.0 (122.9) 26 31 (47) 12 (10)
24 Flumequine 12.4 262.0 202.0 (244.0) 66 45 (25) 6 (6)
25  Hydrocortisone 1.1 363.1 121.0 (90.9) 86 31 (85) 12 (8)
26 Josamycin 12.6 828.4 109.1 (174.1) 16 79 (41) 10 (14)
27  Kitasamycin 11.9 772.4 109.0 (173.9) 1 77 (41) 10 (12)
28 Levamisole 5.9 205.0 178.0 (90.9) 71 29 (53) 10 (8)
29  Lincomycin 5.7 407.2 125.9 (359.1) 51 35 (25) 10 (16)
30  Marbofloxacin 5.9 363.2 72.1 (345.3) 81 43 (25) 6 (6
31 Mecillinam 6.2 326.0 167.0 (139.1) 56 31 (41) 12 (12)
32 Miloxacin 10.2 263.9 214.9 (231.0) 16 33 (29) 12 (10)
33 Mirosamycin 10.4 728.3 158.0 (115.9) 126 33 (67) 12 (10)
34 Nafcillin 13.2 415.2 199.1 (171.0) 56 19 (49) 8 (14)
35  Nalidixic acid 12.2 233.0 186.9 (158.9) 51 35 (43) 10 (12)
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F£1 BALAEHD MSIMS NT A —H— (ix)

Retention time  Precursor ion ~ Product ion Declustering ~ Collision Energy Collision Exit
No. Compounds - * . * * . *
(min) (m/z) (m/z)™*  Potential (V) " (ev) "2 Potential (V) "2
36  Neospiramycin(ll) 5.7 350.2 160.1 (174.0) 71 17 (21 12 (12)
37  Norfloxacin 6.0 319.9 276.1 (233.0) 101 25 (33) 12 (14)
38 Ofloxacin 6.0 362.4 318.0 (261.0) 86 27 (37) 14 (14)
39 Oleandomycin 10.4 688.3 544.2 (158.0) 86 25 (35) 14 (8)
40  Orbifloxacin 6.6 396.0 352.1 (294.8) 61 25 (33) 16 (12)
41 Ormetoprim 6.2 275.0 123.0 (81.0) 1 33 (59) 12 (8)
42 Oxacillin 12.6 402.0 159.9 (243.1) 66 21 (19) 12 (10)
43 Oxfendazole sulfone 11.6 331.9 299.9 (158.9) 86 33 (51) 12 (12)
44 Oxolinic acid 10.4 262.1 244.1 (216.1) 70 25 (37) 6 (6)
45  Oxytetracycline 6.2 461.1 426.0 (200.9) 76 27 (47) 14 (8)
46 Phenoxymethylpenicillin 12.1 350.9 160.0 (114.0) 71 17 (45) 10 (8)
47 Pirlimycin 7.4 4111 112.0 (363.0) 86 33 (25) 10 (16)
48 Piromidic acid 13.1 288.9 243.0 (200.9) 51 41 (53) 12 (14)
49  Praziquantel 135 313.0 203.0 (83.0) 61 23 (39) 14 (8)
50  Pyrantel 6.4 207.0 150.0 (136.0) 16 39 (41) 8 (10)
51 Pyrimethamine 8.6 249.1 177.0 (198.0) 76 39 (53) 12 (14)
52  Ractopamine 6.2 302.0 106.9 (120.9) 16 51 (31 10 (10)
53  Sarafloxacin 7.0 386.1 342.0 (299.0) 61 25 (41) 14 (16)
54 Spiramycin(ll) 6.8 4223 174.1 (101.0) 61 27 (21) 12 (10)
55  Sulfabenzamide 11.0 277.0 155.9 (91.9) 51 17 (37) 12 (8)
56  Sulfabromomethazine 12.6 357.0 263.8 (155.9) 81 27 (27) 12 (8)
57  Sulfacetamide 6.0 215.0 156.0 (91.9) 51 19 (31) 12 (8)
58  Sulfachlorpyridazine 8.8 284.9 155.9 (91.9) 71 21 (39) 12 (8)
59  Sulfadiazine 6.2 251.0 155.9 (108.0) 6 29 (39) 4 (8)
60  Sulfadimethoxine 11.2 310.9 155.9 (107.9) 76 27 (37) 10 (10)
61  Sulfadimidine 75 278.9 124.0 (186.0) 46 29 (23) 10 (10)
62  Sulfadoxine 9.4 310.9 155.9 (107.9) 76 27 (37) 12 (8)
63  Sulfaethoxypyridazine 9.6 294.8 155.9 (91.9) 1 25 (41) 10 (10)
64  Sulfamerazine 6.9 264.9 155.9 (108.0) 66 23 (35) 10 (8)
65  Sulfamethoxazole 9.5 253.9 156.0 (91.9) 51 23 (39) 8 (8
66  Sulfamethoxypyridazine 75 280.9 156.0 (92.0) 71 23 (41) 8 (8)
67  Sulfamonomethoxine 8.2 280.9 155.9 (91.9) 66 23 (39) 10 (8)
68  Sulfamoyldapsone 8.0 327.9 108.0 (80.0) 21 27 (69) 10 (8)
69  Sulfanitran 125 336.2 155.8 (293.9) 61 19 (17) 10 (22)
70  Sulfapyridine 6.6 250.2 155.9 (92.0) 66 23 (37) 12 (8)
71 Sulfaquinoxaline 11.2 301.0 156.2 (92.3) 66 27 (51) 6 (6)
72 Sulfathiazole 6.3 255.9 156.0 (92.0) 46 21 (35) 12 (8)
73 Sulfatroxazole 9.7 268.0 155.8 (92.0) 116 23 (39) 12 (8)
74 Sulfisomidine 5.8 278.9 124.0 (185.9) 61 29 (23) 10 (12)
75  Sulfisozole 7.9 240.0 155.9 (91.9) 46 21 (35) 12 (8)
76  Tetracycline 6.5 445.2 409.9 (154.0) 16 27 (35) 18 (10)
77  Thiabendazole 6.5 201.9 174.9 (130.9) 31 35 (45) 12 (12)
78  Thiamphenicol 6.9 353.7 184.8 (289.8) -75 28 (-18) -9 (111
79  Tiamulin 11.8 4943 192.0 (119.0) 31 27 (57) 8 (10)
80  Trimethoprim 6.0 290.9 230.0 (260.9) 61 33 (35) 10 (10)
81  Tulathromycin 5.7 403.8 577.3 (72.0) 66 21 (59) 14 (8)
82  Tylosin 11.3 916.5 173.9 (772.1) 61 45 (43) 14 (18)
83  Valnemulin 12.3 565.2 263.0 (164) 16 23 (43) 10 (12)
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3. PIEEHR DR

(1) MBI OWER - k5 ¢ %2 50 mL ADOKRY
ZuvLy (PP) fhEILEICHEL, 7 =R
A% )= (1:1) ¥k 18 mL (4F%LIX 23 mL) |
BLOET I v REDTA Y —1 HEMAZT, 5
SR E 5 L7214, 8,000rpm T 10 4y i Oy L
7o, RIEZEBIOELFIBRL, 72 =KV L-
A X 7= (1:1) WRIZT20mL (4F7L1E 30 mL)
WZER LTe (AREMERh ) o
FEIC EDTA & A 7 — L BEEEE 15mL 2Nz, 5
SR E 5 L7214, 8,000rpm T 10 4y Oy L
7o BiFIERom & I U7 (FEQ) ., FREE,
FEHEIZ EDTA &H 7 © VBRI 8 mL Z /1%, 5
SRR E 9 L7z, 8,0001pm T 10 43R Oy L
7= (HE©Q@), HEQL@%G&HH, EDTA f7
TUTRAEERR T 25 mL \ZER Lz OKMERIHIR) .
SN 05 g B L7 4 NV E—ft& ) Y
WCKRPERRIR 10 mL & A L=, EFED 7 2
InertSep PLS-2 265 mg/20 mL |Zi@iE ([EFHA T L%
i U7-HRI3BEEE) L, A/ —/L 10mL TR L
77

[EFE A 7 SOV RIS 8 mL (43

X 12mL), BEOT & b=k U Afgfi~F4 2 20
mL Nz 7z, 557 MiRE 5%, 8,000 rpm T 10 47
i OBl ~x YU (BE) 2BrEL7, T
Jg%& A% 7 —T20mL (FFLIE30mL) ISER L
7=
BT 1 mL (FFLE 1.5 mL) Z%EELKN F TR
FEHERE L, 20%7 & =k U V&L | mL TR,
AT VLT 4 NH—TAE LY O%ERERIRK

GRUEF0.1 gmL A1) & L7, ANEB L ORRIC
K B MEREROFIELZ 1 IR LT,

4. FRERROVER

EEEIL ELEMOE—7 miErb~ h U 7
AREMEICKXVEE L, ~ MY 7 AAY EYER
TRITBEHME SRR U 7, WRINERRE & ARk HhH B &
ONER L 727 T v 7 BRI BRI &2 i L, 0.2 -
2.0 ng/mL OWEFEERFAT 3 L AR LT,

PERIE ¥ ClE, WEREROTIRI R O 2 &
GRUBFSgfHY) ZEH LTz Z &b, [EAKS

-94 -

R OPE TRICERF A Z LT\, 70, ifk
EEPE DR E VAR OFBRR B 1%, FEHE(EY 0.01 pg/g
& FED =R AEEZR TS 572012 1
gmL & I TW=Z LD, LC-MS/MS 1243 %
BB RENVEEZEZI LN, TNOEHHET D720,
AETIE, HHTRICBW T, AEMER R L O
AR OZNENE —HER LT, TO—i
GUEF2 g #HY) (1298 U CLAR ORERI TRUSIEA L
7o & DITHRAEB B ORIERIKF OFEHRE % 0.1
g/mL &35 Z & TR LA Z KRl fEing{k L7z,
— 5T, WRIEEEICH 24O E ., BB S g okt
L ChiH VAR 18 mL Tl & LT 20
mL (ZERT H 2 & RNEE 72D, HhiREEHESe
L7z, ZHUTHR, Bl bl CURAE 9~ D IR &I T4
DI 1.5mL & Uiz, REZ, T CHEO—H
ITIEDNARATRE & 72 > 7223 LC-MS/MS 12X 9- 58
faf 288k LoD, L0 dfliZe ik & U CHeNL STz,

Wkt 59

€T I IREIVTAY— 1

T =)A= (11) W18 mL (*1)

#RL 5 540, Lk 8,000 rpm 10 43

I |

b3 PRt

| EDTA G477 == L BEfE{EfE 15 mL
20 ML IZER (*2) LS 55MH,

(frRtERR ) J5.043HE 8,000 rpm 10 43T
L@ it
EDTAEA 7 = R 8 mL
8mL (*3) K& 5 543,
jatsyHE 8,000 rpm 10 471E]
L@

25 mLICER Ok MEHHiR)

kPR 10 mL
SIEHAIT Hith
[EFH 4 7 2o
AK J—)10mL
SRtz

R GUE 2 g fi24)

7 b= b YR~ F e 20 mL

&5 543, abOsrRE 8,000 rpm 10 43
T
AL =T 20mLICER (*4)
1mL (*5) Z %A T CReMivaiE
20%7 & b= b VLI 1 mL TR
ATV T 4 NE—=THil
HERER GUEH0.1 g /mL#H%)

LN

X1 BPIEEROTHEE 15
FFLCrE (*1) 23mL, (*%2) 30mL. (*3) 12mL,
(*4) 30 mL. (*5) 1.5mL CTFEHiL7-
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F 4 FISBT SAEINEIEER R

IR FE ks
I\ dN =
No. &4 (ug/g) i=N 3 BT RS B SN E
(%) (RSD%) (RSD%)
1 5-Hydroxythiabendazole 0.01 99 4 4
2 5 Prop_yls_ulfonyl 1H _ 0.01 98 4 4
benzimidazole-2-amine
3 Amoxicillin 0.004 96 3 6
4 Ampicillin 0.01 96 4 4
5 Benzylpenicillin 0.004 91 4 9
6 Cefalexin 0.01 76 6 14
7 Cefalonium 0.01 43 22 46
8 Cephapirin 0.01 89 4 5
9 Cefazolin 0.01 80 14 16
10  Chlortetracycline 0.01 88 9 9
11  Ciprofloxacin 0.01 83 7 8
12 Cloxacillin 0.01 95 8 8
13  Danofloxacin 0.01 84 10 10
14  Diaveridine 0.01 92 4 5
15 Dicloxacillin 0.01 95 4 5
16  Difloxacin 0.01 97 3 6
17 Doxycycline 0.01 95 5 8
18  Enrofloxacin 0.01 97 2 5
19  Erythromycin 0.01 88 5 11
20  Ethopabate 0.01 96 4 6
21  Fenbendazole 0.01 92 5 5
22  Florfenicol 0.01 100 4 5
23 Flubendazole 0.01 95 2 3
24 Flumequine 0.01 96 2 3
25  Hydrocortisone 0.01 90 7 7
26  Josamycin 0.01 99 3 8
27  Kitasamycin 0.01 88 4 10
28  Levamisole 0.01 97 3 3
29  Lincomycin 0.01 95 5 6
30 Marbofloxacin 0.01 84 4 6
31  Mecillinam 0.01 91 4 6
32  Miloxacin 0.01 31 11 54
33  Mirosamycin 0.01 79 5 7
34  Nafcillin 0.005 94 6 7
35  Nalidixic acid 0.01 95 3 7
36  Neospiramycin(Il) 0.01 94 3 8
37  Norfloxacin 0.01 82 6 7
38  Ofloxacin 0.01 94 8 11
39 Oleandomycin 0.01 80 7 16
40  Orbifloxacin 0.01 93 4 4
41  Ormetoprim 0.01 92 4 8
42  Oxacillin 0.01 95 5 8
43  Oxfendazole sulfone 0.01 99 33 33
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R4 FILISBU DUIIEIGRRER (i)

WRINR FE R
N N s
No. feam (ng/g) L DETREEE SRS
(%) (RSD%) (RSD%)
44 Oxolinic acid 0.01 92 4 6
45  Oxytetracycline 0.01 96 4 10
46  Phenoxymethylpenicillin 0.01 95 7 7
47  Pirlimycin 0.01 85 3 4
48  Piromidic acid 0.01 94 5 5
49  Praziquantel 0.01 94 2 4
50 Pyrantel 0.01 88 6 6
51  Pyrimethamine 0.01 93 6 6
52  Ractopamine 0.01 89 6 7
53  Sarafloxacin 0.01 86 5 6
54 Spiramycin(Il) 0.01 95 6 10
55  Sulfabenzamide 0.01 84 10 10
56  Sulfabromomethazine 0.01 88 6 10
57  Sulfacetamide 0.01 96 4 6
58  Sulfachlorpyridazine 0.01 91 8 8
59  Sulfadiazine 0.01 93 9 9
60  Sulfadimethoxine 0.01 89 6 6
61  Sulfadimidine 0.01 93 6 6
62  Sulfadoxine 0.01 97 1 5
63  Sulfaethoxypyridazine 0.01 84 7 11
64  Sulfamerazine 0.01 93 4 5
65  Sulfamethoxazole 0.01 96 3 5
66  Sulfamethoxypyridazine 0.01 86 3 7
67  Sulfamonomethoxine 0.01 98 6 8
68  Sulfamoyldapsone 0.01 99 8 8
69  Sulfanitran 0.01 93 7 7
70  Sulfapyridine 0.01 85 5 5
71  Sulfaquinoxaline 0.01 90 3 3
72  Sulfathiazole 0.01 95 9 9
73 Sulfatroxazole 0.01 98 7 11
74  Sulfisomidine 0.01 93 6 6
75  Sulfisozole 0.01 99 6 7
76  Tetracycline 0.01 90 6 6
77  Thiabendazole 0.01 97 3 5
78  Thiamphenicol 0.01 101 4 6
79  Tiamulin 0.01 95 4 6
80  Trimethoprim 0.01 94 5 6
81  Tulathromycin 0.01 45 21 32
82  Tylosin 0.01 80 12 12
83  Valnemulin 0.01 100 4 7

HGMHFE T A R T4 O BIEEE (B 70~120%., DM TFHE (RSD%) 25%Adm. =EPEE (RSD%) 30%
A AN S AR VMEIZ TR A B
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AEEWT, Sl A KT A4 2 50 (2ft
W, OB 1482 BT TS5 B &5 W
24032 0HMTT 3 HIEL B hitiig S0 L7,
Bz ip~ N 7 AR DBEFR D120 3 EHT
AMELE LT —FEy, BT A, =, THU, &
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Annual Report of Osaka Institute of Public Health, 6, 2022

Simultaneous analysis of veterinary drugs in seafood, livestock products and milk

Atsushi MASAYAMA, Shotaro HIRATA, and Satoshi TAKATORI

A method for the determination of veterinary drugs in various foods using LC-MS/MS was developed by
improving our former method. Samples were extracted consecutively using acetonitrile/methanol (1:1; v/v) and
EDTA-Mcllvaine buffer. The latter extract was processed with a styrene-divinylbenzene polymer gel column.
Aliquots of the two extracts were combined and washed with hexane-saturated acetonitrile to remove lipids. After
solvent removal, the extract was reconstituted with 20% of acetonitrile containing aqueous solution as a test
solution and analyzed by LC-MS/MS. The method was validated according to the method validation guidelines of
the Ministry of Health, Labour and Welfare of Japan. Recovery tests were performed on 10 kinds of foods,
including seafood, livestock and milk, by fortification of 83 veterinary drugs at concentrations 0.004-0.01 pg/g.
The trueness of the method for 60 veterinary drugs in all 10 commodities was 70-120%, with satisfactory
repeatability and within-run reproducibility. This method could be applicable for the determination of veterinary
drugs in various types of seafood, livestock and milk.

Key words : veterinary drugs, simultaneous analysis, LC-MS/MS

Osaka Institute of Public Health
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Annual Report of Osaka Institute of Public Health, 6, 2022

Relationship between potassium permanganate consumption and TOC in bath water from public bathhouses

Fumie ADACHI?, Maoko KOIKE? Akiko EDAGAWA? and Shin-ichi ADACHI®

In the water quality standards for public bathhouses, the "Guidelines for Water Quality Standards in Public Bathhouses"
were revised by the Ministry of Health, Labor and Welfare, and the indicator of organic substances was changed to "total
organic carbons (TOC) or potassium permanganate consumption (KMnO4 consumption)". Therefore, we measured both
KMnOj4 consumption and TOC in bath water from public bathhouses in Osaka, and analyzed their relationship.

Since it was suggested that high concentrations of free residual chlorine had an influence on the measurement of KMnQOj4
consumption, the influence of free residual chlorine was examined using simulated samples. As a result, it was revealed
that the measured value of KMnO4 consumption was lower than the actual value in the sample with a high concentration
of free residual chlorine.

Considering the influence of free residual chlorine, the TOC corresponding to 25 mg/L, the current standard value for
KMnOj4 consumption in public bathhouses, was calculated and found to deviate significantly from the standard value of
8 mg/L. Thus, if TOC is applied as a standard for organic substances, more facilities are expected to exceed the standard.
Therefore, there is room to reconsider the standard for TOC so that it does not deviate from the standard for KMnQO4

consumption.

Key words : KMnOs4 consumption, total organic carbons, public bathhouses

a Osaka Institute of Public Health
b Japan Architectural Health and Management Education Center
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i) R ELAE K]
HMES BRIk ﬁgg) g?ﬂfﬁ %;jé ZAaT
(mg/L) ’ (%)
A-1* ICP-MS 0.00293 2.19 -13.86 -3.69
A-2 ICP-MS 0.00310 3.33 -8.91 -2.38
A-3 ICP-MS 0.00325 1.81 -4.44 -1.19
A-4 ICP-MS 0.00330 2.21 -2.97 -0.80
A-5 ICP-MS 0.00331 0.84 -2.56 -0.69
A-6 ICP-MS 0.00332 1.91 -2.44 -0.66
A-7 ICP-MS 0.00334 0.78 -1.62 -0.44
A-8 ICP-MS 0.00335 2.58 -1.44 -0.40
A-9 ICP-MS 0.00338 1.11 -0.56 -0.16
A-10 ICP-MS 0.00339 2.72 -0.15 -0.05
A-11 ICP-MS 0.00341 1.46 0.26 0.05
A-12 ICP-MS 0.00345 0.78 1.62 0.41
A-13 ICP-MS 0.00346 0.70 1.91 0.49
A-14 ICP-MS 0.00347 0.61 2.09 0.54
A-15 ICP-MS 0.00348 1.38 2.44 0.63
A-16 ICP-MS 0.00351 1.93 3.15 0.82
A-17 ICP-MS 0.00351 1.09 3.32 0.87
A-18 ICP-MS 0.00353 1.07 3.97 1.04
A-19 ICP-MS 0.00357 0.83 5.09 1.33
A-20* ICP-MS 0.00391 2.02 15.09 3.98
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TR 72 0.00019
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2 BAEMED SR (k S E)

RSN o 172D, 20 Ml 4 RER L 2 AaT & O OFFREEE B A 7
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Annual Report of Osaka Institute of Public Health, 6, 2022

Results of external quality control for the analytical method for the measurement of selenium in tap water,
performed in Osaka Prefecture in 2020

Fumie ADACHI? and Takae NAKAJIMAP

In order to improve the accuracy of water quality measurements, we implemented external quality control for the
analytical method for the measurement of selenium in tap water with water supply utilities, public health centers,
and public research institutes in Osaka Prefecture. As a result, 2 of 20 examination values were evaluated as outliers.
Therefore, we executed follow-up surveys for these utilities. The results suggested that the test values were affected

by poor performance of instruments, due to anomalies in components, and operational errors.

Key words : tap water, external quality, selenium, follow-up survey

a Osaka Institute of Public Health
b former researcher at Osaka Institute of Public Health
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TIEICER I 12,

7 ik

1. ZI%ES

AN LT KB FHEEFIL 16 I Th -
7oo FOWNFRITKEFIES 13 BEEI. (REEFT 1 #4ES
T OVARIRFFERERE 2 B T o 72,

2. FEhJiE
(1) FEEE R O R 1

2020 -9 H 9 H~17 HIZHT THERDKK 120 L
T AT LV ARLE 7\ ZEOK LT RUK T ofE A

a RFRIEREZ AR TR A L AR A TR R RR

b KPR e AR T B LA TR BR AR JohlgE B
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2 FETEEANE 0.002 mg/L A CTH 72,9 A 28
HIZF IR B o 2R EET Y 7 A (Cl0-
LAS) FEHEG (517 A /L 2FDGHISE : 1000 mg/L)
Z 30mL. VT IR E U ALERVEET R
7 2 (CI1-LAS) R (BL7 A /L LFGHEE
1000 mg/L) % 3.5mL, K7 I I_EBL ALK
f2) R U DA (C12-LAS) #EHER (&7 A /L%
RS 0 1000 mg/L) Z4.0mL, kYT I ¥
VAR UEEF R Y w7 A (C13-LAS) HEHER (&1
T AV AFEHIER © 1000 mg/L) & 43mL, T FT
TINRBUAVKRFET Y U A (C14-LAS)
AT (7 A L LFDEHEEE © 1000mg/L) % 4.3
mL I LCHEFR L7z GRREREIRE C10-LAS :
0.0250 mg/L, C11-LAS : 0.0292 mg/L, CI2-LAS :
0.0333 mg/L, CI13-LAS : 0.0358 mg/L, CI4-LAS :
0.0358 mg/L), 3L DA T AZZHIHTE L THIHIRAF
L. 9 A 30 HiZ (M) KPR S50
FOKEBRERIC B TR R A SRR AL A LT,
) FEIORIE S

AL KB EEICRE T 28 B ORUEIC S
XEAEFBRENED S I1E) (CLF, SRk O
BB —E R IR o~ 7T ks Lis 19,
B RUEHZ W TR 2 & C 5 [BIORIE %
1TV, ERS R 2 A 2T 3 M1 C THMERS R BRA
R (ZEA L, 5 S OMIERE SO A
T E Uiz, £7-, SRAEREBIA FZM L 7= driEo
OINT AN % TOVER RS LA BRAS Rl ) IZRE A L
REIZHER LR 0T —20F v — MEL D
FTHRHT D Z & & U, SRS 1254
SNz ORGP s & 2 £ L 07
% RS SR S OV 7 VA5 (2B 2 Bl 4 520 L
72o £ LT, TAMUE] 123 LsBlcxt LT
Fu—7 v THREEEh LT,
(3) FHMmOMEES

XU DIT, SRR CRIE S g B
5 OOWEMEDOEERELN 20% 2 i L 7= HE I
FHMSAN & Ui, AR TR 1oxrd 558
72 (LLF, #85) KON z A7 TiHMliz1T0,
5 DFEAMG 7 12 3\ C RSP 2 8 L 7o
Bz ThhHUiE) & Lic, TEAE) 13, SR 60
A A VT, AEAHEL 5%& LT Grubbs @
FEHRE WEATV, FAI SN RAE 2R -
BN L ) ERD, Zhvge B L Lz, iz
Fix, (1) ORXNBRH L, £20% AN & FFA
e LT,

(Hpo i — [l )

HEE(%) = -

z ATV NEE DTRIHL, z 2a7 o
AHEEET 3 | 2 | IR TH D720, HiseHi 3
A 2 FPANHADH & U Tz, ZREREO ORRZE3R OFFA
HiPHAZ 20% & L7ARMUE, A ELYEE B ORIEHs
JEIZBIT DREA A v FmTEER O LRI D B AZ
N 20% THDH-DTHD 19, 7k, LEfRik, 2
FERRZN 7z ZAaT|ZHONTIL, Bl 2 e
THDTIZEH LT,

1. KB HE O —ME e O e

SRS R B FAT SR O ) — M A iR 3 5 7
B, 2020 49 A 28 HIZEEHE /3 EIEIC 2R T 5
AT BB ARlcHoX 2EIE LT, HH
ToHIERER A JelZ— B & S B AT > 72, £ D
FER, p 19T 0.05 LLE (CI0-LAS : p=0.20,
C11-LAS : p=0.15, CI12-LAS : p=0.21, CI3-LAS :
p=0.26, C14-LAS : p=0.29, C10~CI14-LAS &5t :
p=022) T, HEHHOLENIER L e nT, B—H
WCRTEN 2N LR LT, 72, BiffAE B LW
Bofitz 1, 20 5. 8, 14, 22 A HIZHEH 1 AlzoZx
5ENIE L= 4 B 1 12Rd, &E B oSEEE
DIEENEELT C10-LAS 73 1.22%., C11-LAS A 0.96%.
CI12-LAS 78 1.29%, C13-LAS 78 1.09%. C14-LAS #°
1.06%, C10~CI14-LAS &3t 1.09% TH Y, 1E5
DN oz, Fo, EPEROBE ITWT
HIZIT 0 & 7220 | SRS S BB SR O &2 E M
WRTEIE 720  & I L7,

2. TGk
FANTOSNEEBASE RS H—mndi ik 7 v <
7T 7R TO,

3. FRARE R OMGEE
(1) ARz A7 KO )

KIBHFEES 16 HEE S WIS Sz C10-LAS,
C11-LAS, CI2-LAS, CI3-LAS. CI14-LAS %} C10
~C14-LAS GFt OB, ZEREL fER LD
2 AAT HR1I~6 T, MEEOE A N 7T L% 2
~T oL,
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®CI0-LAS mCI1-LAS ACI2-LAS XCI3-LAS #CI4-LAS OCIONCH—LAS@.‘E‘{'|

0.20 4

)

y =0.00006x + 0.15625

S

015 OO © ©

BE (mg/lL)

0.05 4

3

H

0 ‘5 lb 1‘5 2‘0 l 2‘5
EHEEH (7)

0.00

B 1 OREEEHRCEOZENE (n=5, T ARHERZE)

@ CI10-LAS

FEBANZENRELDY 20% % i U 7= A il 377
Lginolzlcd (& 1), TN TORAE A 3
Ge L, [HE) #BHT 5720, AR
JKYE 5% T Grubbs OIFEERE ZIT o 72, DGR,
1 A (B-16) MFEHIZ L, F2D O 15 MAEEE
EEJLT2 00269 mg/L & TEAE] & L7z, fRAso
FIAEPH A Z 701k 1 F5EE (B-16) TH V| fizE
1 22.87% Th o7, KIZ, 16 AEEEZHWT 2z

AT wROTAER, COFMAIZ-1.92~4.12 L 720 |

TIAEPH B A -0 1 #5E8 (B-16) THY, z A
a7%4.12 ThoTo,

RREHR L 7 A3 T & O OFFREE & B 2 7
A MUVE] EFHI L7223, 2 TH U]
2R3 D603 1 #6E8 (B-16) Tho7e,

@ C11-LAS

FEBINZSEMREDS 20% % Bt U 7= A il 317 AE
L7pinolofc® (& 2). T COMAME A 7%
Gb Uiz, TEfl) 2HHT57-0, REEEZAR
JKHE 5% C Grubbs DIEAMRTE 1T o7z, T DFER,
FH SN -BEEIL/R D> =0T T _TOBREE
2 U72 00305 mg/l &= [EAE] & L7z, REFER

DOFFRH 2B R8BI 7, RIS, 16 1R
BEZANWT z Aa7 Z2RO7-FER, Fo#MIE-
1.71~296 L7320 | z A7 MFFEEIHA 8 2 7 k%
BiX7enot-, LEEN->T, [FUE] 1T304 7 5
SRR 72 o T2,
@ CI12-LAS

PEBINE BRI 20% % iRt L 7= A i1 317 E
Liginolcicw (& 3). T TORAME A FHlx
Gl Lz, TEME) 2HMT 5720, RAMEEAE
7KHE 5% C Grubbs DIEARE 21T 072, ZDFER,
1 B (B-16) AFEAISN, 72D D 15 iz
LT 00347 mg/ll 2 [Efl] & L7z, FAZER0
ISP Z 701X 1 #5R8 (B-16) TH V| 587
X 2142% ThoTo, WIZ, 16 MEEEZHNT 2
A AT ZROTAER, E O#FiHIF-2.02~3.23 720 |
TIREPHA B Z -0 1 #4688 (B-16) THY ., z A
a71%323 Thotz, LEEN->T, U] 123%
YT OHEEAIE 1 BEBT (B-16) Th o7,
@ CI13-LAS

PEBINE BRI 20% % Bt L 7= A I 317 E
Liginolclc (& 4). T TORAM A Rl
S, [HHE 2HMNT 2720, EEZAE
7KHE 5% C Grubbs DIEAURE 21T o7z, ZEDOFER,
FEHE NI BEEIZR D> 72D T, T O
LT 0.0365mg/L & [EfE) & L7z, dEg
OFFRPH 2B TR o 7, RIS, 16 R
TEZ AT z Aa7 2RO FER, Fo#MIE-
224~2.58 L7720 | PRI AR X 7B
Teo LTciio T, TAMUVIE) IZR%4S S D REBE 727>
-7,
® CIl4-LAS

PEBINE BRI 20% % Bt L 7= A i1 317 E
Liginofcicw (& 5). TN TORAM A FHlx
Sl L, [HlE 2HMNT 2720, REEZAE
7KHE 5% C Grubbs DIEARE 21T o7z, ZDFER,
FEH SN BEEIZR D> 720D T, T O
¥ L720.0338me/L & [EAE) & L7, #azEf
DOFFRPH 2B T-HBIE 2 o 7, RIS, 16 R
THEHNT z A7 &2 RDIFER, 2 O#HIT-
1.63~1.44 L 720 | FFAHIPH A X 7B
Teo LTciio T, TAMVIE) IZR%4S T D BEBIE 727>
77,
® Cl10~C14-LAS &&f

PEBIPN BRI 20% % Bt L 7= A il 317 E
L7eho 7273 (32 6)  H%BH B-16 1% C10-LAS & Cl2-
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F£1 MEMEOME (C10-LAS) #£2  BREEOE (C11-LAS)

[ . BT S i e BIEICRT S
HEBE (2%1%) ’i%ﬁf‘)%‘ L;_ sxaTt HEEE (Eﬁif%}%) E%ﬁ;“ 1;%1 sAaT"
(mg/L) © (%) (mg/L) o (%)

B-1 0.0239 2.36 -11.14 -1.92 B-1 0.0270 2.34 -11.41 -1.71
B-2 0.0254 5.58 -5.48 -0.92 B-2 0.0275 4.63 -9.64 -1.42
B-3 0.0259 4.08 -3.70 -0.60 B-3 0.0286 2.93 -6.16 -0.85
B-8 0.0260 2.18 -3.25 -0.52 B-4 0.0289 251 -5.04 -0.67
B-4 0.0261 2.03 -2.80 -0.44 B-8 0.0292 3.02 -4.06 -0.50
B-7 0.0264 3.16 -1.76 -0.26 B-9 0.0298 3.67 -2.29 -0.21
B-9 0.0265 2.22 -1.46 -0.20 B-6 0.0300 2.96 -1.44 -0.07
B-5 0.0266 0.57 -0.87 -0.10 B-7 0.0300 3.36 -1.44 -0.07
B-11 0.0269 4.86 0.25 0.10 B-5 0.0303 0.23 -0.58 0.07
B-6 0.0270 2.20 0.32 0.11 B-11  0.0308 4.66 0.99 0.33
B-10 0.0279 1.59 3.75 0.72 B-10  0.0309 1.81 1.26 0.37
B-12 0.0281 1.75 4.64 0.88 B-12  0.0315 1.80 3.49 0.74
B-13 0.0282 3.00 4.79 0.91 B-14  0.0320 3.80 5.06 1.00
B-14 0.0287 4.45 6.65 1.24 B-13  0.0323 2.58 6.11 1.17
B-15 0.0296 6.77 10.07 1.84 B-15  0.0330 6.69 8.21 1.52
B-16**  0.0330 1.54 22.87 4.12 B-16  0.0356 2.31 16.94 2.96
EHIE 0.0273 HIE 0.0305
BAM  0.0330 KRfE  0.0356
oME 0.0239 B/ME  0.0270

e {75 0.0021 (R 7% 0.0021

VIRY: ¥ R I ¥

E%ﬁﬁ 7.58 E%ﬁ;i& 7.05

n 16 n 16

E{E :0.0269 mg/L L {E :0.0305 mg/L

* 1 A (=50 ) A FLO T B * L AR (=50 T b I 5

sk L BEICRT DA R NE20% A Z , 22T T OHEHEASSLA L OHE

2 BEEOEHMK (C10-LAS) 3 MAEEOEH X (C11-LAS)
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#3  BEMEOME (C12-LAS) F4  BEMEOE (CI3-LAS)
[N BHAEIZ T D E BEfEIZXT 5
W CEID) B i axar MMES B R e
(mg/L) © (%) (mg/L) ° (%)

B-1 0.0309 2.38 -10.89 -2.02 B-1 0.0318 2.48 -13.03 -2.24
B-2 0.0319 4.65 -8.13 -1.57 B-3 0.0331 3.83 -9.30 -1.60
B-3 0.0327 3.60 -5.88 -1.20 B-2 0.0338 3.72 -7.50 -1.30
B-4 0.0328 3.35 -5.59 -1.15 B-4 0.0338 4.34 -7.39 -1.28
B-8 0.0337 3.08 -2.83 -0.71 B-5 0.0355 1.96 -2.85 -0.50
B-5 0.0347 0.77 -0.12 -0.27 B-6 0.0359 2.04 -1.81 -0.33
B-10 0.0351 1.93 0.97 -0.09 B-10 0.0364 2.11 -0.49 -0.10
B-9 0.0352 4.50 1.32 -0.03 B-8 0.0366 3.46 0.05 -0.01
B-7 0.0353 2.68 1.72 0.03 B-7 0.0366 3.16 0.16 0.01
B-11 0.0354 4.47 1.95 0.07 B-12 0.0377 4.26 3.23 0.53
B-6 0.0354 4.45 1.95 0.07 B-14 0.0379 4.62 3.72 0.62
B-12 0.0363 1.80 4.54 0.49 B-11 0.0379 4.03 3.83 0.63
B-14 0.0366 3.91 5.52 0.65 B-9 0.0381 4.93 4.27 0.71
B-13 0.0372 2.69 7.25 0.93 B-13 0.0384 3.36 4.98 0.83
B-15 0.0376 6.72 8.23 1.09 B-15 0.0390 7.08 6.84 1.15
B-16" 0.0422 2.59 21.42 3.23 B-16 0.0421 3.63 15.27 2.58
SEHIE 0.0352 SE¥E S 0.0365

RME 0.0422 & KfE 0.0421

f/ME  0.0309 w/ME 0.0318

YR 0.0026 (R E  0.0026

IR A% IR G F

%%ﬁﬁ 7.53 E%ﬁﬁ 7.03

n 16 n 16

TE © 0.0347 mg/L
*:

A (=5 T 2O FIHL

sok T EEICKT T DRAZE LD H20% 2B 2 . 2 A7 OFEHEA3LL OB

RAEED R

N
7

fi% (C12-LAS)

H{H : 0.0365 mg/L
* L RAAE (=50 T-HE) A ALD TN E

5  HREMEOE#SAAX (C13-LAS)
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x5 RAMEOBE (C14-LAS) #6 MAEMOBE (C10~CI4-LAS DEFH

i L EfEICRT S A L BEfEICHRT B
B (T’ﬁg{ﬁ) K@(ﬁ@‘ 15;@ PRIT RS ﬁ%ﬁ) E%f’“fk 1;%;; s
(mg/L) © (%) (mg/L) © (%)

B-1 0.0288 2.82 -14.87 -1.63 B-1 0.142 2.46 -11.85 -2.29
B-4 0.0313 3.93 -7.29 -0.73 B-2 0.151 4.24 -6.67 -1.37
B-6 0.0319 2.36 -5.57 -0.53 B-3 0.152 3.56 -5.68 -1.19
B-3 0.0320 3.65 -5.22 -0.49 B-4 0.153 3.19 -5.26 -1.11
B-2 0.0321 4.95 -5.04 -0.47 B-5 0.159 0.92 -1.32 -0.41
B-5 0.0322 1.09 -4.57 -0.41 B-6 0.160 2.75 -0.82 -0.32
B-10 0.0332 2.42 -1.84 -0.09 B-7 0.162 3.25 0.04 -0.17
B-7 0.0332 4.83 -1.72 -0.07 B-8 0.163 2.80 0.97 0.00
B-9 0.0336 2.76 -0.48 0.07 B-9 0.163 3.47 1.03 0.01
B-13 0.0340 3.40 0.76 0.22 B-10 0.163 1.92 1.13 0.03
B-12 0.0349 7.84 3.31 0.52 B-11 0.168 4.30 4.12 0.56
B-14 0.0357 3.24 5.79 0.82 B-12 0.169 2.73 4.38 0.61
B-15 0.0364 7.82 7.81 1.06 B-13 0.170 2.75 5.35 0.78
B-16 0.0365 1.93 8.04 1.08 B-14 0.171 3.95 5.86 0.87
B-11 0.0371 3.87 9.82 1.29 B-15 0.176 7.02 8.73 1.39
B-8 0.0375 7.82 11.06 1.44 B-16%  0.189 2.14 - -
Y 0.0338 EHE 0.163
KA 00375 RoRfE 0.189
Ie/ME - 0.0288 f/ME - 0.142

ER A2 0.0024 EHEFZA  0.011

IR ¥ R Z ¥

f‘% /ﬁ“‘;& 7.19 g%ﬂ*ﬁﬁ 6.79

n 16 n 16
E A : 0.0338 mg/L EAfH : 0.161 mg/L
* L R =50 T EHLDH T I FLH * 1 B (n=50 T HE AL T
#% 1 C10-LAS £C12-LAS A UHE CThoT= 7= DAl Dxf ok & LT H RS
6 HEEOEEA (C14-LAS) 7 WREEO AN

(C10~C14-LAS 531
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LAS 28 A UE T - =D TEHMlORI 44 L L,
D D 15 ORAEEAFHlRSR & LT,

(Bl 2T 57280, AEZ A EAKES% T
Grubbs DIEHRITE 21T - 7=, T OFER, FHIS -
RAEEIL RN > 72D T, 15 IAfEZ L7z 0.161
mg/L & TEff] & L7, RZEROFAHIHZ X
THEBEIX 72 Do T2, WRIT, 15 A Z W T 2z A
a7 ZRDIRER, ZO#IHIZ-2.29~139 L7220
FEARH A B 2 TSI e o T2, LTz - T 14+
FUIE ] 1234 T DB 20 o T,

PIEX Y, HBIB-16 A3 C10-LAS & CI12-LAS T
SHUBE L 72 o T2 DT, ZHEER IR R < KE
BMENFEHETE WD EEZLN,

Q) 74w —7 v &

C10-LAS & C12-LAS 28 T4 UE ) 12354 L7
B B-16 IZxf LT, JRKBR DDz 7 o —T
TREEIToT,

FEBH B-16 1% C10-LAS OFRAAEIE 0.0330 mg/L, 72
T 22.87%., z AT (X412, C12-LAS O
fiE 0.0422 mg/L, FRZE3RIT 21.42%, z A7 133.23
Tholz, THMUE] 1255 Lieh -7z C11-LAS,
CI13-LAS, Cl4-LAS OFEZERE ZINEI 16.94%.,
15.27%. 8.04% & mVME Th 72,

Z OB CII R BRI ER ORI ~ 1 7 1
Ry hEFEHL TR, F o7 LTHT R
DOHBF » 7 H AT, £ 2T, SREE D IEHE
PG SN DO CTHERRBEAT o To, A X /) — IV EHE
RKIZOWTRRER 10 uL & 100 pL OEEZ 5 [0
PR L, B ChR L CTHRIEA KD, FHEORE
BICHT DR ERDIZE Z A, 10 uL TiEkERUK
103%, A%/ —/L 90%, 100 pL TIIHERIK 99%.,
AB =)V 94% L 720 [ AZ ) — )L TEREIEND
TRWFER & Te o T, [FRROIER & IR DR Y e v
LT TR T T 72 8 2 A BRER 100 ul
THEEUK 100%, A% —/L 100%& 720 . SREUE
ITEIETHoT-e LIz T, v/ 7By kD
BRI e < A X ) — AV ERIE O FIZH
ORI AT v 7OHEANFERTHD LEZ LR
7o Fio, MREHAEMER OFIRIFEZ, 10~100 uL
Z2mL T TR -7, ZOFORRRITK
K200 fi5 &K&W EFARIED 2mL &7 T2o,
ERE TN TE TR WATREER S D L &2 6
iz, 2ZC, Fy 7EHROFRY) 7L o iils
A, s EZ 10mL, $EUE% 100wl 2L EE L,
TN 100 {5 & 720 K O R T 2

EEL, BENEZITST,

ISR L 7= J7 1A CRs U - A e & O CHIIE L
T2 MEEMEIE C10-LAS 75 0.0280 mg/L, C11-LAS 73
0.0311 mg/L, C12-LAS 73 0.0351 mg/L. CI3-LAS 7%
0.0358 mg/L., C14-LAS 7% 0.0320mg/L, C10-LAS~
C14-LAS &#t78 0.162 mg/L T B (2% %
F23RIL, C10-LAS 75 4.24% . C11-LAS 73 2.00%.
C12-LAS 73 1.05%., C13-LAS 75-2.00%, C14-LAS 7%
-5.23%.C10~C14-LAS 5575 0.32% & . 93T 20%
PIFCRERER L 7o Tz,

Pk, i) oK, v~/ 78Xy T
RGN F > T2 M L T2 L2 L0 R
FIEHER DRENRE L VKL o2 2 L TH D
EEZ LN, A 7 a By b ORI A
W2 O CERIEZ MR T 5 Z LR ETH D,
(3) AR E A
O rEHR I OZ25 R

HIRETITRIR ISR S - RERANTT T
VI REEE DR 4 BEFELL EORERER A T
BERAER T2 X oIt shTnsg 13, 4F
SN U= R COEBIIMRERE 4 AL EAWT
BERAEER L Qe E72, T3 CTOMBIT 1 1k
&AW THRERAZVERR L TRV | RSk %
T T-HEBRIAF R T, WRERS (R ORI,
0.9970~1.0000 TH 7=,

T B E R AEIR DI TEIZ D\ T ARk
TIEREIT 100mL & 72> TV 528, 200mL 23 1
F%BE. 100mL 23 1 #%B5, 20mL 7% 2 #%B4. 10mL 23
10 BERE. 2mL 28 2 B CThH o 70, £/, HEAEEH
BURFIZ 100 {528 2 2 ARERE OO DR
M 8BEEIH U | T AU HOWTIHEE N RERIZ 5
ATREMESE K 22 5 DT 100 fELANICT 5 Z & N
F LV, F7o, EEERHRREOBEUEDY 100 pL A
TMOMSBEN SHERI 0 L A ¥ ) — VBRI D55
ITREILK & bEil U CRIEREIZ 72 5 FTREMEDS RV oD
T, 100 pL LA EICT D Z ENREE LYY,

— 07 RERUKIAE IR 2 R L, 30k & Rk D
BEZATV, B2 TER L7 HERY | BB -
7o T OBEBAIEZE Y PEREMG MIX M L T
NEL B D IETH D EREICE - 1251k
TITHRETH 5,

F 72 SOP OFXEPRIE & Fiie HYRME O g CE
i LT DB S 5 703, B SOP (i~ T
i D HENRH D, B LT COHEI 25K
Bra i L TR Y  RERO FRELL FTh b Z &
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EHER LT,
@ BIALER R OMEHER

HRIE DICBUE SN HFKE (500 mL) & 5272
L7k (100mL) OB 1 #REH 0 . Z DREES
TIFERIEIE - T K ECTET RETH 5,

F 7=, [EFEHHE OEFI ORI OV T, AR
\ZRERR I A0 03 g A N L 7= BRI S 9 #ERE & -
Too WOl & RO RAEOFEEfEIL, C10-LAS
75 0.0263 mg/L & 0.0285 mg/L. C11-LAS 7% 0.0295
mg/L & 0.0318 mg/L, CI12-LAS 7% 0.0340 mg/L &
0.0367 mg/L. C13-LAS 7% 0.0354 mg/L & 0.0380 mg/L.
C14-LAS 7% 0.0326 mg/L & 0.0353 mg/L, C10~C14-
LAS 51723 0.158 mg/L & 0.170 mg/L T, \WWTivd
HIREE S Ch o7, FRMEDOFEEMRE (¢
) D p 1% C10-LAS 73 0.0248, C11-LAS 7 0.0294
C12-LAS 7% 0.0412, CI13-LAS 7% 0.0335, Cl14-LAS
25 0.0167, C10~C14-LAS A 3t73 00174 T, W
% 0.05 Kl CHEREDTD bz,

LA L7203 B BROA BN R TR DA EIC
LD L ONEFRHEBETOmETREOG®EIZL D
BRENMETH D, T T, R ITROAETHE
EIZEDE L D0 E D YT CHER 21T > 70, [EfH
% O L, T ARFHERIC L 5 %ER 30
mL DIEANIZ L DK DA, AL S HICERE
20458 L, A3 S RO a1T o 72, W2
WA & R E O R A O EEIX. C10-LAS 28
0.0251 mg/L & 0.0249 mg/L, C11-LAS %% 0.0289 mg/L
& 0.0286 mg/L, CI12-LAS 75 0.0335 mg/L & 0.0330
mg/L., C13-LAS 7% 0.0359 mg/L & 0.0355 mg/L, C14-
LAS 78 0.0343 mg/L & 0.0340mg/L, C10~C14-LAS
AFFAY0.158 mg/L & 0.156 mg/L T, FHHEOHE
ZRE CBUE) @ p fEIE C10-LAS 7% 0.4355, ClI-
LAS 7% 0.3800, CI2-LAS 7% 0.1834, CI3-LAS 73
0.3807, C14-LAS 7% 0.3190, C10~C14-LAS &5
03012 T, Wb 005 UL ETHERENRDHD &
TN ZRWEERTh o7, 2D Z MBI TRD
BIIZE DBRBERERA~DEEBII o7 EZD
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Annual Report of Osaka Institute of Public Health, 6, 2022

Results of external quality control for the analytical method for the measurement of anionic surfactant in tap
water, performed in Osaka Prefecture in 2020

Fumie ADACHI? and Takae NAKAJIMAP

In order to improve the accuracy of water quality measurements, we implemented external quality control for the
analytical method for the measurement of anionic surfactant in tap water with water supply utilities, public health centers
and public research institutes in Osaka Prefecture. As a result, 1 of 16 examination values was evaluated as an outlier.
Therefore, we executed a follow-up survey for this utility. The result suggested that the process of preparing the standard

solution affected the test value.

Key words : tap water, external quality, anionic surfactant, follow-up survey

a Osaka Institute of Public Health
b former researcher at Osaka Institute of Public Health
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#H X

KERRAEIZI T % E R

1S 75119
o

A B ATEGE NKPR e 2 LT AT 2 4] Ann. Rep. Osaka. Inst. Pub. Health, 6, 129-139 (2022)

2 NAF IR OB (2021 HE)

— R KK E R S —

RENAR?, HEBFITL, INREE "

METTCIE, KBFAFR A 2T T D TEEEEEIAOKERRASE ] OFEFITIIT T, AEKERAIZ
BT DERMEICHEL 52 DNF2H L, OMERBORELTTH 2 L2 B E LT, MR B
ZFERE LT D, 2021 FEEEITIEH & LT, T3 7 A Ao RO b 7 o 1 B LN 7 oo kLA
IRE LTz, ZIWEEEENE. > 7 A1 A KOS LS 7 > Tk 13 BB, 7 m e AL ATk 16 BERS T

bole, BRI b ShicmdiEs Bl (S84 5

SAFERB L NZ AT O 2 SOHETHEA

LTz, ZORER. T AA A2 ROHALS 7 AZBW TR RS, 7 o ads 2B Th 1R
DIGUE L 7o Tz, S L 7> TREBAICR LT 74 e —T7 v T E T o1 L 2 A, av A Ix—T 2
NTEE L, ERER L ORI A R T A AZHERL U 72 iR BRI K O B R it & Rl
5T L. BEEROFERFHI B W CHE RGBT 22 ENEETH L Z LdibiroT,

X—T— R KK, ST AA A RO T . T aadRiL A, SNTHSEEE R, ARl oK

(EUEE S

WETTIE, 2015 4FEE X 0 —tElE AN KBke v
AT F U AN D DOZ R L AN
EHAFERL D O BRI, ABEKEREIZ
B D EEIEEICEE 52 DI 2 L, oW
B EOREEITHIZ L THY, [BEMICBITS
HAERIBREE OREPRIZBIT 215 B 12 KD 2 5H 1
THITHIE D TEEUEEAKE R ZE ] ORI
TR WD FEEEXG L LT 5, 2021
FEREITMRIER & LT, [T A1 A2 RO
ko7 v BEO 7 aakivh] 2&E L,

T AUA A RO T R, AKGEK I
I EAEEEN TR, A v XTI, Rk
BT ENDOPEKIRAIC L > THEND Z &
H5 7, BT T BN AT D L AR S,
SDIT BT LA T BAERTENA & 5 SR
DFIGIZ L > TEREIND 7, @FOEKITE 08
T L HWVALER) DIFDS, WRE., A A AZ s
IZEVBRENATRETH S 7, BERHmICBW T, 7
» FCOiREx (National Toxicology Program (1993))

DTl LTOMERMR 4.5 mgkg/day % HV,
M7 1 BIEEE 4.5 pg/kg/day 23R S, flklk
W2 5% 5% 10%, (KHE 50kg Dt F23 1 H 2
LT EEL T, 7 ORI 0.01 mg/L &
HilEhTna 7,

ryaad A, EES, B AEEROIR
BlaL L LCTHOWSNRS Y, AEKFOZ mak
VAL, KD T I VEEDOEIE & EEAl D
WRPOG L TEREND, M a2 Z oo
B CTH D ¥, HKILEIZBWC, Zanr
FIVAFET L— 3 UKV BRERETH D,
Flo. TONEMIEIL, BRI JOAE, E
Al A AR TRV LV BRE S
%9, FEICHOWT, 7 v r kLA International
Agency for Research on Cancer (IARC) (24 Y
Group2B (& M 2HNAMD D H00E LiL
20 SN TS 10, AGEARE FEYEREI,
TDI=12.9 pg/kg/day |ZkF3 HEEIK D F 5%
20%& L, {AH 50kg Db FAS1 H 2L fkde & RE

a KEBERE 2 AR T A LR A TR R BT AR

b KRB AT A LA ETE BRI TTitTER
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LT, 0.06mgL LA FEEDHNTND Y,
5ok

1. RS
) ¥ 7 A A A RO LS T
OSSR 13 SRS LT,
2) Z7uufR/LA
ASNERE ST 16 BB SN L T=,

2. EhE %
(1) FEEEEEOFIR 1A
O v 7 A A A KOSy T

ST ATV UL (BT AV SRR | GEE
Fifk, 7> M-S AWP6748) 2.51g Z kERLKICIR D
LTy 7 A A A O REERIR (980 mg/L) 4
L7z, 612, BRI 7 ARAERER (>
7 AA A 0.196 mg/L, {7 > 0.098 mg/L)
BB UT-, U7 AA A AR L O T
AREGEEER PR E, DKNERECBT 54
TOREICEAS ZEETBRENED 5 H1E] CF
B 15 427 H 22 HEAEEERE 261 5 ik
SOESFT 4453 A 31 HIEATBE &R 134 5))
) (HRIE) DAA v NTTT—RANET
DRSHEEE (BIERES 12) (CHEIL L 72,

2021 429 A 27 HITKHROKK 16 L 2R Y # o
B L, &2 R (1mol/L) % 160 mL
WML U=, WU Z 76 1L Sk LT,
T ARBTERER 2 300mL £V . R Y X 7R
U THHE L7214, 250 mL O 7 A BRI &
72D XN E LT GRERE : 7 At A A
0.00380 mg/L, {7 > 0.00190 mg/L) ,

@ 7uoak/Lh

2021 4E9 H 27 HIC AT v L &z o 7 | Rk
60 L Bk L, e (Feisi T3  AHEGRE
HEM) 27mL BEL O oo dk/L MEHRER (Bt~
AV AFCHEER - KERRERA 1000mg/L, PRAFHAFR
2023 4 10 HR, = v RS ESG1079) % 1.8 mL
WL, R L7=, 500 mL AT 28GRI LT

(R EWREE £ 0.0300mg/L) & DA NGRS L
77

FEEEE RN, 2021 4F 9 A 28 HIZASINKEES

\ZF L RIS CEA LT,
() FEEE BRI D) — MR OV ENE
7 AA A B by 7 BEON T2

1 u RV A OREFEIL. SREOA 47 e~
NTT T — KA NB T 2R (BIERE 12)
BIOR—V v Iy T FHRru~v T T7E
BONEHZ L2 —FoinE GIFRE 14) 2Rz
0 BN O G LR DY —PE D RERR
B 728 N R A S EIEL SRR C S AR
X, B Ao 2EHIEEI T2, ET2.
LEMEMERT D720, 3k 1 RlizoE 5 [BHIE
L7 BIEBIX, 7 AbpA A B O by 7
WZOWTIIAEAT A, Bl 1, 20 5.0 9, 15 HH.
7 v aiV AIOWTIEEST AL B 20 5. 7.
I4BHE L,

(3) ZHEEAIC X A E BRI O R A 71k

T AA A R OMRAL S T oW TR
REOAFrra~ NTT 7 —RANIT LN
JeEEE (IC-PCE) (BIEE 12) &L=, 7an
BRIV DONWTE, BREDONN—=D « T v T —T
Ry va~w h7T 7 —EESHEFNC X D —F ok

(PTVE) (BIEE 14), ~y RAR—RA—J A/ 1
~ N7T 7 —EFEBONEHT X D —F i (HS 1)
(BIFEHF 15 LW,

1 FRBHZ DWW T 5 [EIE L7 E 2 4 L, ek
FIMNE LI b Do A EE L, AR
FRATHE R 35 | TR A s L ONHIE S5 DFC A
FEEESETFIRE (SOP) . Mt TF v — b, fRiEfR, &
Bl D A EHOEE b A TS 2 KIE L7,
@) FHMEOBFEFER IO T A —T v

EBNRERE D D E SN REE O 21T >
720 BRI RIS Lot fE (n=5) OEEREK
X, T UAIA F o O T oW T
10%, 27 1 1 AR/L IOV TR 20% % Faabi & L.
TR A 2 TR BAI S OUW TSNS B A B oD
S ORISR L Uiz, RIS, MiAEZ B (ot
T HER FAER) BIWZAaT D2 >0k
TR A L7,

MEfl) 1%, 2SR OREME VT, AREK
% 5%& LC. Grubbs OIEARE 12 217\, I
HE NIRRT % RO TR 5 ) % R b 7=
LOTH D, BEET, @ ORXNLHEHL, Bl
Wt LT T A A A RO T o 13£10%
LI, 7 & a2 35)L B 320% AN Z 3RSl & L7z,

ER (%)

ZAaTIE, Wk 1Y TR L, #ExHE 3
Al 2 AP & L7z,

{ (BHERI ORI — EA) / EfFx100} - « + (a)
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WFAERBINZ AT D2 OOFEZHAWT, 29
L OIFRFIFH B A ML OMUE] EFHEL
720 A OGN FS S UOYMUE & 72 - To BRI DU

TIE HE E RO T v — FEN BN ZIBYE L,

v 7 U 7 Ok, FHEOKREIZL Y 7 u—
T TR EIT o7,

T S = S G O R =

1. SRS BB O X — M L OV
(1) ¥J—

K5 PR A G U 7= B R A TR 2
BRC 5 ARBcxHy . &k 1 Ricox 2 FHIES
1T o7 Z DRIERERZ TCIC— oA iE S T 24T
o7& TA, PBHHOZEENL p B2 0.05 UL ETH
BEFReT (U7 A1 A p=0.07, Hifb
Ty p=014, VT AA AV RO T
p=0.11, 7 muR/LA : p=0.28) ¥J—PEIZfE2u
T LB LT ARSI O R ROKIZTFET 5
T AEA A RO T AL DT UL ER
TR 0.0005 mg/L Aiii Tdo 0, BRI D Rg L
KELTHBERWEHWI L, 72, Z ekl
HE R NPRAE 0.0001 mg/L AT 0, sEREUH
ORERIK L U CHIBEZRW D & 2 /s LTz,

() ZE

T AA A RO LY T TR AT
%15 AHETO 61y, 7 mr AL A Criatiiid
it 14 HEHETO 5By, #08 1 ARIZSZ 5 B
ExB ol 5EIOWEMEZEE L, Z DN
fiE> BT lERR Y L OEERE A R d7- (%1, X
2), T AA AU RO T ZJaakr
LB DT PIEROEX 1T, ITF 0 &80 K
EHBURL O ZZEVEC R 2 &l U 7o, 5B RE
IZOWTH VT AA A2 D8 0.48%, Hifb 7 >
D 2.53%, T A A F o K OSEALT T U
1.05% T oT-7T=, LEVEICR-ER N T & D3R
SNz, 7o, 7oL AIZBWT, ZBEEREIE
1.51% T o772, ZEPEICRIERN T & D3R
Sz,

2. ZNWERE DT 51k
O 7 AA A RO T

S LT= 13 B§BI4TAY IC-PC % AW Tuiz,
(OR/A=2=9: Y7 N

SN U7 16 #4BEID 5 & 5 FERE2S PT 15, 11 £4B4

WBIE (mg/l)

2 HS 2 VT,
a7 AL A
[BE-[ 70
o 7t A iRy 7
0.006 , Y= -0-000007 x+0.005625
L @
0.005 A
0004 | ¥=-0:000000+0.003782
T B e ee A= Brmm oo A
0.003 4
0.002 v=-0.000007x+0.001843
B 1 e it Dot [N _ H P O |
0.001 4
0.000

0 2 3 6 8 10 n 1
RATROEH ()

X1 7 A A Ao ROYELS T o OZ2E

0.0300 -
y=0.000003 x + 0.025219

0.0250 B @ @

0.0200

0.0150

B E(me/L)

0.0100

0.0050

0.0000 T . . T T T "
0 2 4 6 8 10 12 14
EEffem HE(E)

X2 7 vanai)LiAOREM

3N R A BRAS T ORRGE
(1) fEER, 2 237 KO i)
O v7 ALA A

BBNREBI D > T AU A 7 OfaAfE, 258k
B, BHERBLIONZ AaT75E IR, L8k
B 10% 282 T- BT 1 BEEE (A-1) TEFEL. 3F
DX GsN & Uiz, 1 #8BEZBR 12 #8RI DI
iz VT, Grubbs OIFEAEIC L W FEH SN
FEBIAFAE L e dro 7o, IRIT, 12 BRAEfEZ VT
Bl BRERBIONZ 2 a7 Ol #1T - 7~ BEfE
1%, 0.00386 mg/L &720 | FRAROHIMIT-14.85~
17.61%, Z A2 7 OFFIL, -1.79~2.72 Th -7z,
FRIERDOFFREI 2 2 RSB X 4 HEBE (A2, A-
5. A-11, A-13), Z A7 OFFEH A28 % 7-HEE
VITFEE Lo T,

FREORER LY FHEOXEIN & 7o T DIE 1 BEES
(A-1) THY, IMUBICEEY T DHBIIAFE LR
MNoT-,

© > 7

BHBNRERA DAV 7 o DA E, ZEEREL,
FERBIONZ A7 %3 21087, BEMRED 10%
B2 T RSRAIIFAE Lo 7o, 13 BEREORMAE

=)
B
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ZRHOT, Bl fRERB IO Z A a7 OFHliz1T
o7z, BfEiX. Grubbs DIEAREIZ L Y HEHI X 7=
1 HR8 (A-1) ZBRWVCHII S, 0.00178 mg/L & 72
o717, FEFEROFPHIL-20.64~68.49%, Z AT D
FPAIL, -1.65~4.92 T > 7=, ‘EEROIRHPH %
B A T-FEEEIE 5 FERE (A-1, A-3. A-4, A9, A-12),
Z AT OFFREPAZ B 2 T-ABE T 1 HEBE (A-1)
ThH-o7-,

FREOFER LY | BRERB IO Z Aa7 Ol
DOFFREPH A 2 72 [FMUE] T34 LT2oid 18
B (A1) THoTz,

@ VT AMA A ROy T

BSNREEAD > 7 A A A2 R OSEb> 7 >~
ORRAfE, R, BERRBIVZ AaT7%%3
(R, VT AA A B CEHE ORI G4 T
HoT R A-1 ZRHE OSSN E L, 12 #EEI DR
2 AWM ZIT -7, 1 B A BR 2 12 7%
B Z VT, B, SR Ltz 227
DRl 24T -7, Grubbs DIEHIREIZ X v FEHI X
T HEBIIAFAE Le o 72, BEfEIE, 0.00564 mg/L
L7 BEEROHPIE-13.17~1450%, Z AT
OFPHIL, -1.52~1.74 Th o7z, REEROFFRFH
BB Z TSR 2 BEBE (A2, A-13), Z AT OFF
RREAPH 28 2 B ITE Lo T2,

FREORER LD | 1HEE (A-1) D3FHMOXE44 &
Tpotlz, Flo, RERB IO Z XA a7 O 5 OHE
HIPHA 2 72 DIMUIE) 1SR T DREBIIAFAE L7
Motz Lo T A LISHL T3 —T v
PEEIT -T2,

@7 oai/Lh

KSNWEBI D 7 v v 7L AORAE, R
FAERBI N Z AaT7 %% 4 \URT, BEREN
20%% HZ T-HSBEIITAE L e o 72, 16 FEREORR
BEZ T, Bl SRR LN Z 2 27 Ol
1T o7, BEIE, Grubbs DIEHIGEIZ L 0 FEHIX
- 18RS (B-16) AW TR L., 0.0267mg/L &
72 o Tn, PFEROHIPHIL-21.98~292.35%, Z AT
OFPFAIL, -2.49~30.32 ThH o7, AEROFFRT
PHZ 8 % 7-REREIE 3 #ERE (B-1, B-15, B-16), Z %
27 OFFAEI 28 2 7RI 1 BERS (B-16) Th
277,

FREOFRER LY | FRAERE Z 23T O OFF
PEIPH A Z 72 TAMUIE ) 125524 9 2 HB8IE 1 B4R

(B-16) Toh o7z, IMUIE & 72> T-HEES B-16 1Zxf
LT, 74u—T v il E1T-o77,

1. BBIBERE O WE SIVTe v 7 AVA o DR OB

R REE | AEFE | BECHTS Pp
(mg/L) (%) R (%)

A1 0.000703 | 26.31 - -

A-2* 0.00328 2.07 -14.85 -1.79

A-5* 0.00340 1.71 -11.89 -1.38

A6 0.00366 0.15 -5.20 -0.45

A9 0.00367 2.09 -4.74 -0.39

A-3 0.00371 1.07 -3.85 -0.27

A7 0.00376 0.73 -2.51 -0.08

A4 0.00380 0.61 -1.37 0.08

A-8 0.00388 1.53 0.71 0.37

A-12 0.00404 0.64 4.86 0.94

A-10 0.00404 3.12 4.86 0.94

A-11* 0.00449 2.35 16.37 2.54

A-13* 0.00454 0.30 17.61 2.72

FEE 0.00361

KRAE 0.00454

e/ ME 0.000703

FEYE(RZE | 0.00095

AR 262

(%)

n 13

ELfi : 0.00386 mg/L  (REAMi DRI RO ORI 2 B\ N7 F8))
# 1 MBS 10% % B2 72728, FHiOxGdt & 7e > 7= 1%
* 1 BEITHT B REZSRDE10% & 88 X 7R

2. BB &S Sl b s 7 v O Eofs

WEEE BREE | TR E_{EL:%T#% 2 Sy
(mg/L) (%) (%)

A-3* 0.00141 3.11 -20.64 -1.65
A-4* 0.00153 0.80 -14.13 -1.17
A-11 0.00160 0.84 -9.97 -0.86
A2 0.00161 0.81 -9.52 -0.83
A6 0.00177 1.26 -0.65 -0.17
A8 0.00179 0.61 0.58 -0.08
A7 0.00181 0.99 1.70 0.00
A-10 0.00190 7.23 6.53 0.36
A-13 0.00192 2.05 7.76 0.45
A5 0.00194 5.35 8.77 0.52
A-9* 0.00203 1.92 13.83 0.89
A-12* 0.00206 1.26 15.73 1.03
Al 0.00300 5.15 68.49 4.92
LA fE 0.00188
= F/N1:) 0.00300
e/ IME 0.00141
FEHE(RZAE | 0.00039
LB 0.8

(%)
n 13

FHIH : 0.00178 mg/L (Grubbs FERURTE THEAN S U7 BERE 22 BRV V2312 1))

* : Grubbs FEHWRE CIEH S 7- #4568
* o BEEICHT DRAZERDNE10% 2 H8 X T AR
o EAEICRT T HRRERDE10% 2 A
D2 Z A7 OHEHEAS 3 LLEOMET M UE)
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72 3. ESNEBA LS S v 7 Ao A B

Q) 7Au—7 v THRE

HAL ST v OO R O v 7 A A Ao O L T

L | BEE | EEMEK | Bk 3 SRS A-1 OREMIZ, 7 A1 A »

S o | S | 2 %7 \
mol) | (%) | mEE%) 0.000703 mg/L. Hift:s 7 > 7% 0.00300mg/L, +7 >

Al o.00871) 630 - - (EHA Ao O S 7 278 0.00371 mg/l, T
A-2* 0.00490 1.30 -13.17 -1.52
A-3 0.00512 1.34 -9.16 -1.05 71?‘0
A4 0.00533 | 0.62 -5.40 -0.61 T ANAEA T OREENEE & e CIEE
A siat M 1 5% 060 (A< | LS 7 o ORI 68.49% & i o T,
A6 0.00543 |  0.40 -3.77 -0.41 . . . o )
% 000557 | 062 T ol 77/m%4%/&wﬁmy7/®%§kﬁﬁé
A-8 0.00568 | 1.22 0.67 0.11 EAby 7 o OREDOLEEZFE TS & BER A-1
A9 000570| 1.00 113 016 (81%) LISMIAI 30% Tl -7, iz, Hfbs 7
A-10 0.00594 | 431 5.39 0.67 e ” s o= _
Fer) 200505 | L6o oo 098 &J&vé%%AJ@B%%@o%wkf%oti
A-12 0.00611 |  0.68 8.29 1.01 INDORERIE, BB A-1 O T AA A B
A-13* 0.00646 | 0.55 14.50 1.74 BRI SN ERE KL WD EE X LN, 2
fiﬁ g-ggzzz DOJFK & LT, B EE R CHRE LA = ~REA
BAE o L e S s s
i Tooo L1z 2 BTk D o7 AL A i T AT
eS| 0.00069 IRolol2dTh D EHER S T, BERT A-1 13, FRuE
— _ 28, EPRE~DEANR L 5 ICBIER TX B X

B : 0.00564 mg/L (FHM D5 G OBSEE % bR\ = 1-4))

4 VT AUDA AL BEHBORESN, AL T AT &L Uz, READFEHZIB AT 5 "Rt 8 5
B o T-T- OFMO G4 & UK

* 1 BT B REETR AN 0% 2 2 7= KR

F 4. BB O3 S22 v a kL A ORI O3

INZT BT EEEL L IMUEDIFIR A3 5 =

DL FREFERIE R ASA T M ANDHECTH D S
E LTz, F 2T, B A-1 12T, A TV A RSk
TR Ui LT O L, BEh ol
FF OB I x— 3 AEE L THER

1795 LRI LT, FFES 23 BHIH ISP T

FHELL . BERS A-1 BLORMATIZR W TR BICHE

LTz BHEDRER., > 7 AA A, b7

Vo T AUA A RO T v DB,

0.00410mg/L. 0.00382mg/L, 0.00792mg/L & 721 |

M CHIE L72fE (0.00318 mg/L, 0.00301 mg/L,

0.00619mg/L) ZEAEERE LIca, faERITz

NI 28.93%, 2691%, 27.95% CTh -7z, ¥ T

1WA A ANATFHl ORISR & 72 53 by T oD

RERIT N E <7 b ESEAIDIRANZEEDIN DR

REFROT, BEENBOLNT, UL, R

ITDVTRG 10%E B TWATZD, S 5ICHEN

REE | R | BECxT 2
MRS | BREHE (mg/L) %) (%) ZRa7y

B-1" HS i 0.0208 6.08 -21.98 -2.49
B-2 HS ik 0.0222 2.86 -16.88 -1.96
B-3 HS % 0.0223 3.59 -16.28 -1.90
B-4 PT % 0.0231 2.74 -13.20 -1.58
B-5 HS 0.0257 1.82 -3.75 -0.59
B-6 HS % 0.0260 1.98 -2.63 -0.47
B-7 PT 4 0.0263 1.57 -1.35 -0.34
B-8 PT % 0.0267 0.79 0.15 -0.18
B-9 HS # 0.0276 1.19 3.68 0.18
B-10 HS % 0.0279 2.34 4.73 0.29
B-11 HS i 0.0280 2.34 4.88 0.31
B-12 PT % 0.0280 1.95 4.95 0.32
B-13 PT 4 0.0300 1.49 12.38 1.09
B-14 HS % 0.0317 3.96 18.75 1.76
B-15* HS 0.0337 10.13 26.56 2.57
B-16* ** HS 0.105 2.30 292.35 30.32
S fE 0.0315

FeRAE 0.105

I/ IMiE 0.0208

TR 72 0.0198

EHRE (%) 62.8
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+ : Grubbs DO IEARE THAN S FL7-FER

* 1 BUIICRET B RETRINE20% %8 X TR
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0.0324 mg/L, 47T CHIE L7-fE (0.0376 mg/L) %
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O 7 AA A KOS T
SOP DAMHIZDOWT, IRD &I Y R Sz,
FERDK 2 SRR KO,  EE OB ED
FEADIA A4 7o HEES ¢ 12 #BE
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BA2BAE L T,

@ 7okt h
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TR T ORI T R 2 A R S0
1 STV OREBII 72205 T,
BENLERNRE & OMBEITRDO L0 T
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HS #ETIE, BRIEICBWT I3 7 ouctide T
MU D AERUKE 10 mL (2xF LT 3g & A7z,
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INTER Y | NEBEE YR % 2R BRI OO N B vy B
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FHRL L TN e o T-RSEEAY 1 HEBE. A RERA A
DUNTUWRDNS TAEBEAY 2 HEBEAFAE LT, FEUERR
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Annual Report of Osaka Institute of Public Health, 6, 2022

Elucidation of factors affecting quantitative accuracy in water quality measurements,
performed in Osaka Prefecture in 2021

Yuki HASEGAWA?, Takae NAKAJIMA® and Yoshihiko KOIZUMI?

We conducted external quality control as commissioned research from the Osaka Building Maintenance Association.
This external quality control was carried out for the purpose of suggesting improvements to the analytical method and
extracting factors that affect the quantitative accuracy in water quality measurements. In 2021, cyanide ion and cyanogen
chloride and chloroform were selected as object substances. The test values of each participating institution were
evaluated by two methods: the error rate and the Z score. The two institutions exceeded the error rate of £20%, and was

out of the Z score (=3).This suggests the importance of paying attentions to contamination, and to creating a calibration
curve in accordance with the adequacy evaluation guidelines, and notification law.

Key words : tap water, cyanide ion and cyanogen chloride, chloroform, external quality control

a Osaka Institute of Public Health
b former researcher at Osaka Institute of Public Health
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FEKIZ DWW T — 2 ellE, Zoft
DEBERENS L OB SR EHC W CIE T v~
AT [ oA 134 (34Cs), BT A 137
(B7Cs), I wFE 131 (B, AV T A40 (YK)
] BTV, B=H U TR A M X D ZER
HREROREEIT ST,

T o< BRI B L Cid, JIEIEOfEHH
PERECR D=8, () ARSI #— L DR
T, BRI GHERFRZ RN L 7=kt 5 ki
DUNT, EEEE (EEESUEHEIZ X 298 i)
iT-o7,
AT, AR 3 ARSI L7z FEROREH
REFRARS A, mEOUERE & OS5 DW
HT 5,

=

£ B 5 ik

FUBOERER, ALHdS JOVES, TERBEBEHREAK
R AR EE AR (53 ) | IZESWT

I AR, 2 R

1To7c & VIGHAHR B L USRS Z R8T,

1. & — X SERIE

(1) FEAKEE}

YA ORPR T HRR ) AEEFE MR E (1 EFY 15m)
\CERE L2 T ARy w M7= (FRiEifE 1000 cm2)
TR ZELED T, 9] 9 RF 30 43I ZEREL L, 100mL
(1 mm) LLEDOREANS - 7-88121% 100 mL %
HEREE Lz,

() WEHE
AFEMIZHEF 100mL & = 7 34K (1 mg I-/mL)
1mL, 0.1 mol/L ilff##4R 1mL 35 KO8 10%£H% 1 mL
2NN CINZEHE S BT, I 2 EAE 25 mm O
AT L ABEREHILC R U C AR &, &
AL LT B IR Ay 7 75 o v REGEE B &)
HEdkE (A SCRUYEITL LBC450) CTiTo7-, bl
AEHT, BBk 7> (U0s: BAT A Y b—T"h2
. 353dps) wHWe, MIETFEHRE S 6 I
MICAT o7, HIEEERE, Helssdkl 5 40, Bkt
B304 & Lz,

2. T~ RERE ST

(1) HERE

O KREUEE U A - SErAREEACRIEE 5 SRk LT
INARY T L 2T YT T — (LemBERA A
# HV-1000R) % F\ T, A CREEJERL, HE-40T)

a KPR SRR T A LR A T BR AR
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%1 HOHHERAEF 35 L OB

FHAHER ROB 4 &R B O %5 P R Ep i
B— A ff e TERERE K B K KB R R K 24 AR R b Kk 5 84
T~ BERR T KEFFIEC A KRBT BRI 4 A b A w35 3y At 4

7] MK - HY | RIETTHRARE 4 FFALE R 7 H 12
ok ok Sf O RBENT R BRI B Yk 3 LA (HFI34E6 ) 1
e Ok KETH AKX SFTALELF AE1[A] (5 Fn34E6 H) 1
K FimiK PN 2 YN LR (3T A) 1
WIS+ # B KBLHEA AELE (FFI3ETA) 1
+ i 0~5cm PN AR PN N ] LR (FI34ETA) 1
5~20cm PN A PN N ] ELE (FFI3ETA) 1
LT 4 R (M) PN 5L LA (FFN34E6 A) 1
¥ Y (MEEEH) PNSE R8T AELE] (A Fn34E12H) 1
AIHT R AL (AW) BARSH Y ¥ — TRl LR (FF34ETA) 1
(EEHERRHE) it - (AM) BASHEY 2 — T LA (FFI34E8A) 3
AR (A1) BAS &Y & — Tl AE1[A] (45 Fn34E8 H) 1
ZefiifiER |F=X U L IARA R PN S e A E et 365
KA RIEET KA (s 365
T ANSNT R {3 e 7 fEH 365

KR T 76 44
ST S  E — fiE R AR 365
AR AERT R AR T 0 365
SRR AU T S P R fEH M 365

RICKREFE CAEE LTz, H 3 B, 7T 10
2> 53 H OAFRT 10 BEE TO 24 BiiiE L T-
7oo 3 7 A O ARGE QUEICHE L7255 K
10000m3) #7 v #—TCHE (BEEES50mm) (Z8))
By, R 7Fre L g (U854 IZaiOH
EREELE LT,

@ BT (FK-BHY) : YPARfEmEfE Ok
15 m) (ZERIE L7 AR (FRHEfE 5000 cm2) (2%
TLERAKBLEOEY 21 » AMERL BRI
AEteEE, KEENRMEEE CemE bl
% FAO ARG S W72, i & 2838 LIS LT
AIEHE ST 1%, IR E U-8 el LIIE
HRELE LTz,

@ bk UK GENTAIZK) (XRBRIAI KB 3
JEEGEKY: (SFOT) JFUKBUK 026, BEOZK
VY FTAAE 1 PO EBRERPNE O 2 HEREL L 7=, BRHR
B 1001 %, oK B EREREE 2 O TSR
i SHT-, a2 ARSI L C ARSI Bz
%, B E NN U8 Bemli LHIE e
E L7z (R JOWMIESITER 1 250,

@ B BHIEE (X2 FXBIPFyXY) Of

FHERH 4 kg % 65°CORLIEEES (Panasonic 1, MOV-
212-P)) THIMERSHT-1210, AHBIAmIcK L CE
K~ v 7V (ADVANTEC #:#, FUW263PA) T
450°C, 24 FFfEIIRAL L7z, EENDIKEEHT 0.35
mm A v 2DSHWNTE L, U-8 e LTl
EHFEEE L7z GUEHREUAHT, Rt L ONHIEEL
3FE 1250,
® Wk, B KL K2 LEURURA
Z8 QLA AN, MIEHREE Lz, TR X
OVEIE 1%, S22 105°C O TR S E 7
%, 2mm A v ¥ aD5DHWOITHE LT B
AIAK 100 g & U-8 RERIC AL, BIEHREE Lz
GUEHRIUGHT, FEIR L OVMIIESIIFR 1 22H),
® KEEEEAONTEGEEL . (A BAS v
H—SRE U 7o AT GG T 5 TR AR FL)
(B, BCs BI VK ZUIN L2 A A2 A H1K) |
T e (W~ iz IR L 727 1
T) BEO TAEUEL GREGURE & LI L
T EEEREE [2onWT, TR 30D 13~
VAU EE QLA (RO E TAIL, 5k
T3 (U-8 %% : 350k I USHEOEE, K
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DEME EITEAT 212,
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RS EROBIEIL, T, KT, BRI,
BOKBRHT, & EARH, RS HICERE LZ 6 & (M
F1m) CHEBHIEEZTT-7- GRESINIE 1 25
B, RERE 1 RERRPEMEIC L D 1 HOZSEh A A
U —H— R BTz,

FT=H Y TR S 6 HRORERRIT, BENIE -
BUE T AT LI LY 10 F3 I OFEEHED - T8
FBEDR—L_X—VICY T AEA LTRAESN
IQARA

1. &_—X e
7% 2 (TR DA — 2 U RER ERE 2 R T,
BRI D RA— X FBREI, 84 3B 15 B 5
B Sy, BEEITE SR o T,

2. BRI

BB UEkS L OV el oD 134Cs, ¥1Cs, Pl Fs
LYK DIHTRER 2 31T
(1) **Cs BEU Cs : A B HIFERIER, P7Cs 23

T LOMIE L OFE N O STy 2D
LTI E DA & [FIFREE T - 72, £ Okt
TIEBIFEFEE BCs OfHE 720 o 72, HCs 1E, 5l
AR E OB D bR SR o T2,
Q)BT BT, EAKIEUKEERD B (2.2 mBg/L)
T STz, o BREEELHS L OME B & 1345
o io, BRI B TIZOW T, JFKAS
SERRTTAEE DN S BB LKAV 2 FEE S B &
TR, ZOLYL i LD (JFUK:ND ~ 4.9,
KEM7K : ND ~ 1.4 mBg/L) 2L [RBRETHD Z &
OMOBREE RIS DR ST RN Z &
IR AHEENZ EAENG, BER TR~ L 9
W2 ZDOEFIIEFFIRICE D b THA H LHEE
hb,
FAKRFICHFAET D B2 K AR~
WZOWTIE, BERIYTham L oic, £oL~r
ISR EYABEHIFROIEAE Y (BRI TES &
F 1300 Bgkg) D 10 553D 1 FEDEKIETH Y |
MBI W EE X BID,
(3)¥K : RERHEMAERE CTH D YK 132 < DB C
B S0, 2O L-YUTREDE L FRIFRETH
0., FRCEFEEITRD bRnoTz,
@) BREGABIO BUHRERNIEIZ 1T DR EEE . (I
M) BARGHTE 2 —OWEFITL D &, YrDsy
b RI3fH G & K< —& L TRV, 23>, En #
OffixHES (1) LT THHZ Ennh, T~z
FEOHT OREE I IR STV D Z LR BT,

3. ZEfRT R R

=K Y T RA M XD 22 R R R A
AR (1 R C RS < BEhPHZ 1 A E
EDTEHLD) BFE 41 NHE46I1TRT,
S0 3 FEOKRIKTT OZE MR ERME (E 4-1)
D 1 FFREPFHAMEIE, 61~100 nGy/h DFPH T - 7=,
ZORERIT, B=H U T RA N ORRESET)N ST
FERTE N O HE 20 m DT B E 1m DT
(ZZESHE S AU K 30 450D 10 H LA (62~104 nGy/h)
LHELOFH TH T, 2B, F=H VTR A L
D> 10m OFREE TR TEMTHOIL TV DA,
WIEM OB B CE DT (50 3 F 4 H~%
F3F 11 A) &% (BFI34 12 H~5F 443
A) O CHIEDEWTZRD /20> T2,

F7m. F 42 B FE 46 (TR LIEFOMOM E
Im [ZEE ST D 5 4 FTO ZE R kR
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4-3) 7% 63~94 nGy/h, HURBRTT (5 4-4) 23 73~

112nGy/h, & WA (£ 4-5) 7 58~83nGy/h F L
OURIEEFTT (3 4-6) A% 47~96 nGy/h DFiPH Tib -
Teo TRTOHET, R, % 3 FERITBIT

2 BRKPEN— X BERERIER R

L7fEDOFHNTH > 72,

® 5 ek i | 1R IR B HHET &
mm | (%) Bg/L MBg/km?

SRE - 4H 224 6() ND~0.46 1.3
SERIRES 5H 337 | 12 (0) ND ND
B3 6H 126 8(2 ND~0.78 38
SRE - TH 32| 9() ND~0.33 33.6
A3 8H 332 11(Q1) ND~1.01 34
T3 9A 1731 9 () ND~0.24 2.9
SR3E - 10H 66| 5(2) ND~0.67 2.1
SF3FE - 11A 80| 7@ ND~0.31 6.8
SRE 12H 98| 5 (1) ND~0.36 2.1
B4 1A 22| 2(0) ND ND
B4 2A 18| 2(0) ND ND
B4 34 %| 8(3) ND~0.62 7.1

BB 1872 | 84 (15)| ND~1.01 63.1

1t R3] OfE

R 04F FE 1478 77 (23) | ND~1.63 56.9
Rk 314 1270 78 (18) | ND~0.91 69.3
SR 2R 1581 76 (17) | ND~1.26 76.6

ND: AT O R HAED G2 IS H0
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#3 BRER LR O 3Cs, PCs, PR LK REE

OB BIEA H T Bics Bcs 131 “OK
REVEEE T A
B3 4H ~6H |R3.4.5 ~R3.6.16 mBg/m® ND ND ND ND
7H~9A|R3.7.5 ~R3.9.22 ” ND ND ND ND
10H ~12/ |R3.104  ~R3.12.14 " ND ND ND ND
N4 1A ~3H [R4.15 ~R4.3.17 ” ND ND ND ND
B FISE mBg/m® ND ND ND ND
it 25 34 [ DA mBg/m’ ND ND ND ND~0.14
b T4
B3 4} R3.331 ~R356 MBg/km? ND ND ND 1.0£0.21
5H R3.5.6 ~R3.6.1 ” ND ND ND 1.00.20
64 R3.6.1 ~R3.7.1 " ND ND ND ND
7H R3.7.1 ~R3.8.2 ” ND ND ND ND
8A R3.8.2 ~R3.8.31 " ND ND ND ND
94 R3.831  ~R3.9.30 ” ND ND ND ND
104 R3.9.30 ~R3.11.1 " ND ND ND ND
114 R3.11.1  ~R3.121 ” ND ND ND ND
124 R3.121  ~R4.14 n ND ND ND ND
B4 1A R4.1.4 ~R4.2.1 i ND ND ND ND
2A R4.2.1 ~R4.3.1 ” ND ND ND ND
34 R4.3.1 ~R4.3.31 " ND ND ND ND
N3 MBg/km? ND ND ND ND~1.0
i3 DA MBg/km® ND ND ND ND~1.4
ok - Rk R3.6.7 mBg/L ND ND 2.240.15 63£2.3
it 25 3 FE O i mBg/L ND ND ND~1.1 62~79
bk e BBk R3.6.16 mBg/L ND ND ND 89+2.7
18 25 34 ] D il mBq/L ND ND ND~0.68 80~94
Wik R3.7.1 Ba/L ND ND ND 6.0£0.42
18 25 34 ] D il Bog/L ND ND ND 3.9~52
W 1 R3.7.1 Bq/kg dry ND 2.520.25 ND 61011
18 25 34 ) DA Bq/kg dry ND 1.5~18 ND 620~650
+15 R3.7.15 Ba/kg dry ND 0.91+0.20 ND 610+10
0~5cmfg (MBg/km?) (ND) (41£8.9) (ND) (27000460)
3 D Bq/kg dry ND ND~1.3 ND 640~680
(MBg/km?) (ND) (ND~73) (ND) (32000~38000)
+- 5 R3.7.15 Bq/kg dry ND ND ND 660+10
5~20cm/E (MBg/km?) (ND) (ND) (ND) (96000+1500)
18 25 3] D i Bq/kg dry ND 0.8~0.9 ND 680~710
(MBg/km?) (ND) (120~150) (ND) 110000~120000)
BEPEY) X 3 R3.6.11 Ba/kg’E ND ND ND 42+0.33
108 25 3] D i Ba/kg’E ND ND ND 44~53
BEPEW) Iy R3.12.10 Ba/kgZ: ND ND ND 63+0.42
it 25 34 FE O i Ba/kg4: ND ND ND 63~68

ND : FHUIEN 2 OFHEERED 3G & TS & O
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F4-1 KBl RBRIEHEL S TARDTZERT « 11 m

A2 AR BARGMERT : #1 1 m

=% Y 7 RA MnGylh) T=X U TR A MnGy/h)
HOE E A [BEEK (G PN i) HOE E A |BEEK (FTfEHs « AT
I | BARAE | EEE I | AR | I
S 34 4 30 76 62 64 N 34 4 30 65 53 55
5H 31 84 61 64 5H 31 73 52 55
65 30 91 62 64 61 30 82 53 56
7H 31 88 62 64 7H 31 74 52 55
85 31 81 62 64 85 31 70 52 55
9H 30 84 62 64 9H 30 73 53 55
104 31 82 61 64 104 31 68 54 57
114 30 100 63 64 114 30 81 55 56
12H 31 92 62 64 12H 31 78 53 56
F0 44E 1A 31 82 62 64 AFn 44 14 31 76 53 55
2H 28 74 63 65 24 28 63 54 55
3/ 31 89 63 65 3/ 31 76 53 55
S0 3RS 365 100 61 64 S0 3 365 82 52 55
it 3 M D fiE 1t 23 [H D fiE

SERR304E S (Mt 20m) 205 65 40 42 % 304 365 86 52 57
(H1_F1m) *? 160 99 72 76 SRR3R FE 366 77 52 57
% 314F T 366 104 62 71 AF0 24ERE 363* 84 52 56

SR AERE 355* 105 61 66 A0 B4 LA BRI O 7= 00 A

* U 34 LSRR O 70 K
2 K304E10 A H b Imi 2%

F4-3 F2)IT BRI TR EERT: # E1m -4 HAPH HARTBREEM A RAEE v ¥ — M klm

E=% Y 7R A MnGylh) E=4 Y 7R MnGylh)

WoE F A [EEK (FifEHs - BR)IH) WoE FE A |EEK (G2 N i)
e | SRR | S el | FARAE | FEIE

ASF0 34E 47 30 75 64 66 AF0 34E 4] 30 87 74 77

5H 31 86 63 66 5H 31 98 74 77

6H 30 94 64 66 61 30 107 73 77

7H 31 81 63 65 7H 31 102 73 76

8H 31 78 63 65 8H 31 89 73 76

9H 30 83 63 65 9H 30 97 74 76

104 31 79 64 66 10H 31 102 75 77

114 30 92 64 66 114 30 112 75 77

125 31 92 64 66 125 31 102 75 77

AR A4 1H 31 94 63 65 A A 14 31 97 74 76

2H 28 74 64 66 21 28 86 75 76

34 31 88 64 66 3/ 31 102 73 76

S 3FEE 365 94 63 65 TR 3EE 365 112 73 77

3R] O 3P D E

LRI04 365 98 68 71 SR04 365 108 72 77

SRR EE 366 90 62 67 SRR E 366 105 73 77

S0 24 361* 102 63 66 S0 24 356* 115 73 77

* A 34 1A O 7200 K * AN 34 1A BESR IO 72 o0 Kl
F24-5 @ HATT & BEARGRERT : #h E1m F4-6 RSP B EE - i Bl m

F=% U 7RA nGylh) F=& VU L ZRA MnGy/h)

WoE F A [HEEK (FifEHh - & WAk WoE FE A |HEEK (FT{EHs : RAET )
S e | SRR | S Ser i | FARAE | FEEIE

AF0 34E 4J] 30 67 59 60 AT 34 4H 30 69 48 50

5H 31 68 58 60 5H 31 73 47 50

6H 30 70 59 60 61 30 69 48 50

7H 31 69 58 60 74 31 67 47 50

8H 31 66 58 60 8H 31 61 47 49

9 30 73 58 60 9H 30 70 47 50

104 31 73 58 60 104 31 79 48 50

114 30 80 59 60 114 30 96 48 50

125 31 76 59 60 125 31 79 48 50

AFn AR 1H 31 79 59 60 A 44 14 31 84 48 50

2H 28 72 59 60 21 28 64 49 50

3A 31 83 59 60 3/ 31 83 48 50

S 3FEE 365 83 58 60 SR 3EE 365 96 47 50

i 23 O fE 18 3 O fE

LRI04 365 90 60 62 SERR304E 365 91 48 51

SRR3R EE 366 85 60 62 SRR E 366 77 48 51

S0 24EE 359* 91 59 62 S0 24 362* 98 48 51

= A 3 LB EH O 72 0 K
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Annual Report of Osaka Institute of Public Health, 6, 2022

Survey of environmental and food radioactivity in Osaka Prefecture (Fiscal 2021 Report)

Yoshihiko KOIZUMI ?, Toshie HIZUKA ?, Masayuki OHYAMA ?, Maoko KOIKE * and Nobuyasu YAMAGUCHI *

We investigated environmental and food radioactivity in Osaka Prefecture by commission from the Nuclear Regulatory
Agency in fiscal year 2021. The gross beta radioactivity in precipitation and the gamma ray radiation nuclides in various
food and environmental samples, such as fallout, airborne dust, tap water, sea water, soil, and sea sediment, were
measured. In addition, the air radiation dose rates at six sites in Osaka Prefecture were monitored. An artificial
radionuclide, ', was detected in source water at extremely low levels, as it had been in the past. *’Cs, an artificial
radionuclide, was also detected in soil and sea sediment at low levels, as it had been in the past. No other artificial

radionuclides were detected in any of the samples.

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

a Osaka Institute of Public Health
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Phenomenological and mechanistic models for
predicting early transmission data of COVID-19

T. MIYAMA®®, SM. JUNG">, K. HAYASHI, A.
ANZALIY, R. KINOSHITAY, T. KOBAYASHI’, NM.
LINTON>¢, A. SUZUKI’, Y. YANG, B. YUANE, T.

KAYANO?, AR. AKHMETZHANOV®, H. NISHIURA®

Mathematical Biosciences and Engineering, 19, 2043-
2055 (2022)
doi: 10.3934/mbe.2022096

B M€ 7 /L Toh 5 ORichards € 7 /L K TQ
Susceptible-Infected-Recovered (SIR) &5 /LDyt Tith
PO RSIRITEAEE 7 V), )72 N T D4 T
BHHONR 2 W L 7Bt 7 W(QF B
TV O@DSIRE T V)& W CHETOH R 2 m
T A IV AEGYE ORI, TRIFBEES
OWTET /WD 2T - 72, HHEARILFIE D
WATT — & & RO ARFZEIZ 3T B TEHD %)
ROBEBE UT-HHEHIET WL, BIRRET MC
P TSR P ERRRZE (TKSEE 2R T HEEE Cd
D AED NS WNE ERWTRIFEE 27 ) 2vha <
W TG 2R LTz,

a KPltifess e AAENEAT AR A R AT ERR

b R R TFBEE A SER

¢ ALHEER AR BEE ST
BIBHIET VR OB T V2 W =m0 o
IVABRLEDFA TN I1T 5 T3

Relationship between biochemical markers and measles
viral load in patients with immunologically naive cases

and secondary vaccine failure

T. KURATA?, D. KANBAYASHI?, J. KOMANO?®,
and K. MOTOMURA?

Microbiology and Immunology, 65(7), 265 - 272 (2021)

FRIZ B TG OFLERN K Fl%5%  (LDH:
lactate dehydrogenase) 23 BAIHINNT 2 Z L2315
ALTWD D, Z DRI ABIERAS 1,000 SRR
Bkt LTI SN TR, ABRREZEL
72UNFRIBIER S K O Secondary Vaccine Failure

(SVF) 2 & HEMBRHSIER] TIIMEs STV
VW, £ ZTEFENORZSEE L ZEND
SVF & 525291 naive 72 BURFRIZ BB 21T 5
LDH DEIEE & FRiE 7 A L AR 1gG Hilk B L
FRE DA NG ) g & OMEZRE Lc, x5
VIEEFERES CIRIE 7 A LV AP ST B R
38 4°C, SVF O=EEIIFIZF RN 1gG PUmNH
SERHZHERR S, PUEDFES ) (Relative Avidity
Index) 7% 60%LA L& L7z, MiDEEBIC & D%
9% 728 AST (Aspartate Aminotransferas), ALT
(Alanine Aminotransferase), CRP (C-reactive protein)
4 A b EDOE TR L7, AST, ALT I naive O
FHSVEFEL W b HFRICE T2, ENENK
85%LA_ EORATIEFAEOIANTH V. ITHERE
FEEORREMI IR & & X BT, CRP I 75%LA
OB THIEL Y S 723, MR T
WA TR o Ty UA VARG 7 Bl
naive ff CHEIZE <. WRBHRFIRAY 1gG DUl %
SVF B CHEIZE 2T, WEVANAT ) b=
E—UE, BRIBFRA) IgG R (Pearson’s product-
moment correlation coefficient, —0.562; p <0.001) I3
X OVLDH f& (Spearman’s correlation coefficient, 0.36;
p < 005) CHEBRMEZRLIL, LEhoT,
1% LDH il %, BVRERIZEE & SVF B % Xl
T OTOORBIRIIEIR L 72 V1§D B2 b
7

a KPfiess e B 7ErT

b REREREFEFIRT:

EARRZ B & W2 B 2381 2 IR A L~ —
— & A NABOBRME
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RIS DR FRERRITUARDRARDL &
BRI FE A=)

BHET, EAKE®, FRIBIRC, AR ©
RIS AR I, 42(9), 184-185 (2021)

BUE, RBUFND MR U 7 F 055 1 HiBRER I
12 95%| T L TWD 08, 5 2 WIBFERIT 2006 -0
HIFEBRAAR 4] (89%) 2 DA~ FH L CTEY, 2008
HELIRE 90% VL EDMERF S LTV D,

Z OIRIE ST T I S AT D EGSENT
1T RIFAASEERZ PA HUAMEARA CIX, KRBFH
DR NOMRBHURES (PA HLii>16 %) 137E
B 2 [EEEREE ALIKE, 2 sl BT OEREET
95%LL LSRR, HEFFSNTWD, LavL, Pkt
BEIZHB T 2 BTEHTUARMIL 2 [ AR
(2003~2006 ) L v FRIZHEERTE (2015~2020 47)
TIEKTFLTEY, KT 10 WL EOETOEMRMX Sy
THERME TR A LT,
KBURFNORRE BB T, SRS BIE Sz
2008 £EIZ 392 AN SV CLIRE, RE LB L,
2015 2T BAREND B OB HERD ZEZR S iz,
U Uk LARE & . PN CORRE B SR THE Ik 2 fdk
DIKLTEY ., WSS OEANIEFI, U7 F 3
FeJEE 247 USRI 22 BRI IR 2 L 72\ Bl A AE fif BR
BE O RO DEIG ML T\ 5, BREHRE
DOEIGIL, WIBPERERATIX 0~38% THER L T\
7273, BERRTZIE 44~100% THER L T 0 . B
HOMS R B3, 2305 ORI, BRI EBRE DN
TR, BHERRRRE T A VALK DT — A X —F)
ENEoNRL ol LTk D, U7 F U
FEORFNFA E LTEZ LN TS, EfiFEHE
Fx A VAR D 7 JEYHYRIE ) A 7 1TK
VDS, BEMEE OIS ST, 4%
ERRRZ ., BRERIBIC DD BT, RIS RSy
DB T D WERH D B2 Bz,

Multilocus variable-number tandem-repeat analysis of
enterohemorrhagic Escherichia coli serogroups O157,
026, and O111 based on a de novo look-up table
constructed by regression analysis

Y. WAKABAYASHI?, T. HARADA? T. KAWAL, Y.
TAKAHASHI, N. UMEKAWA®, H. IZUMIYA" and K.
KAWATSU?

Foodborne Pathogens and Disease, 18(9), 647-654
(2021)

Multilocus variable-number tandem-repeat analysis
(MLVA ; AEBESIZRIENTIE) (I8 iR
(EHEC) D431 7Tk & U TA<IEH
INTWD, LL, HEHOMEE CHLIMER
% LS DR OGN EMER S IE T H D, Tz i3,
MLVA DS BN B 70 RE 5 A3 %
VBT 2 EEBR LT, ZOHETIE, SRAEE
T 24 BROFTPZEHERR D MLVA 2%l L, T DEX
VKB T — & DRYFHTHRE RIS EE DN CTE R 2 1F
B % AMFFETIEL, BURATIZ 95%8 50 NE 99%
THIXEZEHH L7z, 51 8D EHEC 0157 {22\ T
MLVA %3 L7= & Z A [EUf53HTZ 99% T X fH]
ERA LA, B U=k & VT 46 BRo
U v — MIE IEMEIZE TE 3B D Y v — MM
RETETZ 95% TRIKEZ8H L7256 L0 b
NTWe, U E— MUEIRETE 2o 7z SERIZD
WL, BRIKEN A XOVEHEOFPAS Tldd -
T2 b DD, IMF I D \NIEHR OTEUE D Y B —
N EHEE T & 7oy AFEIINEROIEFIE DBk
ERHOWAHELY G, LY 1B/ MLVA HIERE R %
H/BHEWTET,

a RBRERE A A AT TR s A
b REbEREL SIAIERTIR AN 1 L AGR
¢ KPR 2 SR TE A A R AN

Measles epidemiology and seroprevalence in Osaka prefecture

RIPNITU3iE e e T G R /i S TS

b ENLEYSER TR S

[BYRHTIC & > TR U7 AR -3 < B i
PEFRIGE MLTERE 0157, 026, 0111 DFUEFECH SRR
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Proposal of a novel selective enrichment broth, NCT-
mTSB, for isolation of Escherichia albertii from poultry

samples

Y. WAKABAYASHE, K. SETO"¢, M. KANKT, T.
HARADA® and K. KAWATSU*

Journal of Applied Microbiology, 132(3), 2121-2130
(2022)

Escherichia albertii {3 NIZ& 5 DU MIACREGY

REZ 5 | &L 28D TREERIRE TH D, Ll

K ORI FEE T - N E TlciESh T
72N, Z T, SRR HOBINA OFERE, B
A WETT 5 Z & T E. albertii DOERAIPEEE RO
BAZ A B Uiz, AFECIE, /HAEd T —k7
=X VAT NIEES U T AERINAE R Y R
VA7 aA (NCT-mTSB) % HrHloo SRy B 5 Hy
& L CBA%E L7z, NCT-mTSB [3AAFZE Ctak L 729
~XTD E. albertii BROFEE % SFF LT3, K &
PRI B < ABPNHE B A 05 B 28 L=, £
7o KRB & ARIFIEE O —H DO BERRIL 44°CTHB N
HlEN7=23 E. albertii DFEEIIHH S /8o 77,
¥ r—A—TF L/ —AFIN deoxycholate hydrogen
sulphide 554 (XR-DH) & NCT-mTSB #{fH L7235
. BA L g b7z 7 &b 1 CFU O E. albertii
PIFET DA, AEa B cE iz, £72. NCT-
mTSB & oA, BT h ok, &
EECH#, HAWIE/ RE AT I mTSB % H
W= FEL W QA EC E. albertii 5YBEIERDN E )
ST, Fer DHBIRY | ZHUIIERADD E. albertii %
SIBES 2 72 OBINAUHE R U B 2 91 T
WETH D,

Isolation and characterization of Staphylococcus
argenteus strains from retail foods and slaughterhouses in

Japan

Y. WAKABAYASHI*®, K. TAKEMOTOY, S.
IWASAKI, T. YAJIMAS®, A. KIDO¢, A. YAMAUCHT",
K. KUROIWAS, Y. KUMAI, S. YOSHIHARAY, H.
TOKUMOTOY, K. KAWATSU?, M. YASUGI®and M.
MIYAKE®

International Journal of Food Microbiology, 363, 109503
(2022)

Staphylococcus argenteus 1%, VTS FBF R IE AT
FOMENE S HUT2 S, aureus complex DFTFETH Y . 7
R ERE BT HEOFRKEIZ/2 D Z L pmbhTin
Do LU, KENESZIGIT DRI 50N
STV, ABFE TR, BARDO TR L
S OB BUFESZIT D S, argenteus DAL E
A L7c, TilES 62 BRAERE L2 2A.
P 151 fRiRH 21 #fR (13.9%) 25 S. argenteus 73
SEESHTZ, AL BN, B IO
IS V72 o T2, Multi locus sequence typing D
. 21 #RiX 4 S sequence type (ST) (2B X741,
I B X spa-typing 12 5> TS HIZ 14 FEEED spa Y
IR STz, KBIRNGD 2 3T ARG
AREDOIGYRI AR Lo L ZA, 1 DETOLES
M 14 8ED S. argenteus 7377 BES VT, S. argenteus
(TEROBRBFI I SNz, 20955 13k
LRI T ST 222U spa BT -7, BEkO 25
J DAL L2 & ZA BO AT 7 A B
Mt S e AR (SNV) DL, 0~17 & T
bol-, IDHIT, BANLDEELT | BEE RS0
GHERR ORI TR S 7 7 7 A SNV 13K
T IS ETH Y, B g Cho7o, =
N OFRERIX, S. argenteus 1B SALEE I — EHAM
EEFEL TSI L, £ LT, BRAITARBUELLNT
S. argenteus \ZIGYL SN AIREMEMN & D Z & ZRE
L T2,

a KRl Ze SRR T E W AR

b KUl Ze S RS C T e B R  A FR e

¢ ENIRYYEIIERT (BUPTIR)

AN D Escherichia albertii 53BE0D 72 8 O FTHLOZIRY)
PR (NCT-mTSB) OD#2%E

a KRl Ze SRR E N R

b KIFFI KA B R AR

c KR RiRE T 2 —

d KRB TR FER R AR

HADO RIS LU BB 5 O Staphylococcus
argenteus D453 & SYBEERROVEIRAEHT
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Analysis of the complete genome sequences of
Clostridium perfringens strains harbouring the binary
enterotoxin BEC gene and comparative genomics of

pCP13-like family plasmids

K. UEDA? K. KAWAHARA? N. KIMOTO?,Y
YAMAGUCHE, K. YAMADA®, H. OKI¢, T.
YOSHIDA? S. MATSUDAS, Y. MATSUMOTO¢®, D.
MOTOOKA ¢, K. KAWATSUY, T. IDA ¢, S,
NAKAMURA ©¢, T. OHKUBO® and S. YONOGI %¢.

BMC Genomics, 23, 226 (2022)
https://doi.org/10.1186/512864-022-08453-4

V)V 2 (Clostridium perfringens)SEEAT %
2RSS T a3 BEC 132014 4RI
SIREZRE LT-BTHEOFNEETHD, ZhE
TIZ BEC G T-IRA BEIIAHR & 3= D 5 /8D
HENTED 2018 FITITE AR O TAREIZ X
HHT 2 BRI MR Sz, — 07T, REE
ORI S — 7 = —Z X DT S
TUWRYN, AGRSCCIHARR & 70 T PR EERICfR
Wi o7zdiz, ENTHEESIL 5 Bk BEC #Ein
TRAREDTERY ) LR LT, EERE &bl
LI ) I 2 S LT

YEERRZ & Te 6 #RD BEC 1Efs1-1%. 2019 4E(2HT
T FEREN RN R S v pCP13 7
7 IV =7 FAINIZa—RFanTEH, Thbe
DT AI RZIFEAERETH -T2, F2, B
fBRE 7T A RENEIUIOWCEE/Z: SNP fiF
Mraeddi L, BARBREE FCHOAR L D &
MR THO TRLE, 61T, pCP13 77 X U —
7T A RIZZIET33% (1211 DT =/ =
HOHTHERSIVTUMZAS, 26.9% (58216 BRHD ™
T a EWMRE T 5 e S m T T A
SRTHLZEEHOMNZILT, WRTTAI KL
U RS 2 B 245 Lz,

a KRR BEHEA TR

b BN ERTSERT

¢ KBRREFBA Wb FerT

d RIARREZ 4 BRI ST T A s

e KIRKFRGIER GBI

2y T u L BEC B FHARA 7 oLy 2 B
SERT ) MMENTE pCP13 7 7 LV —T7F A3 RIZBT 5
20 G N i

BRI D R B S 72 1S1151 7T A K
Mm% (CPE) @ETHREY /LY
2 DN OEFHIX A~ RTE

THERT- o0, REPAE e JEEARRR Y,
B[ HEATF-©

A ABA B #2258, 49(8), 369-374 (2021)

)V 2 (Clostridium perfringens) D—RiE—
7 ua k%> (CPE) AL, B HMYYE
DJFR & 725, CPE B TRA 7oLy a @i b
DFEFRAEDSDEESND Z ENZVA, NASF
& O A RE Lo L 2 E Tl i, ANFgE
TIFBRBEAK CRBRFFN 17 fERTO) K 33 30K}
D BEEE IR & 08 L O fE A [FE Lz, 7
TV 2 L RIE SN2 EICOWT CPE Bfs 10
A & E DN A~ S 61T, HEREH
AT W FHWCTEKGETOEBA D ZHH L, AX
534 & CPE B TIRATE & OREMEAFHA L7z,

FAGRBRGTHED N B 7 o — Rk RFEREEHEEIC
X o T BREMEEERE I 1503 BRERHE S AL, 427 BRiC
SONWTHEERTE L. 2056 948%3 7T /L o
WTholo, TOMDOEFEEL LT C baratii/C.
sardiniense 7> 21 ¥k (4.9%). C. subterminale/C.
sulfidigenes 731 & (0.2%) sr#ESi7z, CPE #{nT
TR T TV 2 B 10 FEET 19 3B D 62 BRI
EN, D 96.8%1E 7T A N EISIIS] B ik
|2 CPE &fmF-MF(E L CuN iz (IS1151 7Y, 1S1151
D CPE &5 TRA 7 =/ = @R S 7= 10
AT, BT S 4% Tkm N A7 9,000 A
R Z DA TR CH -7,

AHFFECI 1S1151 D CPE W&in 1A 7T/
= S KIRIFFISNLE S 2 itk o B e 2 0] )1 0iA 7
WZIA AT 5 Z L BB BN LTz, I1S1151 LD
VIESTHAIHIERI RS2 2 & 2 SN L, #RTE
N L > TR 5 2 EAVRBR S T,

a KRR 2 A SR FE AT A R T R

b REFFRAEEFCRAERTIRATR (BIFTIE)

¢ RBbRREZe SRR A Lo AR BR AR
1S1151-cpe-positive Clostridium perfringens frequently isolated
from environmental surface water samples and localized in

urban areas in Osaka, Japan
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Global trends in norovirus genotype distribution among
children with acute gastroenteritis

JL CANNON®, MC CHANY, S GIRI, N SAKON¢,
JVINJE?, (fih 16 4)

Emerging Infectious Diseases, 27(5), 1438-1445 (2021)
https://doi.org/10.3201/eid2705.204756

J A NAE, HFRHFOMRAKROVNRIZEIT D
SMEE RO EE K TH 5, NoroSurv 1L 5 A
WORBMEEBRZRIE LT/NEZ2x gL Lz m
T ANAY =R G ADTEDD T B — )Ry
NO—2 T D, 6 K 16 B EDOSNNEFITHEYEL <
niz7a harlzZHnCTyo ) XA TERT AT
—BEZA TOMGDEA LT (FaTVEZAT)
EIToT2, 2016 =05 2020 EDORIC 1,325 OS]
F— & 75 NoroSurv D7 = 7R —Z )UK S -,
e S N7ZECS D 50%LL EAY G4 Sydney[P16]#% %
721% GIL4 Sydney[P31 (kT 7=, ZDD—%HY)
7p B AT GIL2[P16]. GIL3[P12]. GIL6[P7].
GL3[P3| ChoTr, TNETIIRY AT —EH AT
DOHEN D72 -T2 GIL3 <° GIL20 5T 22 DY
= ) ZATFITBNT 36 DT 2T VA A THKEHE
. /B oA N AOEEMENR SN2, NoroSury T
B L=t —_A T AT =280 RPN
IRBMEEBRICEET D ) a v A LV AOB) A%
EVTNHA LTERT D Z ENARRE o7z,

3z,

r

B IB R OFEEBIF DZAL

4

sl [EES
PR & A, 49(2), 137-143 (2022)

WA A NV T o a7 A L A EYE DO FAT
TEDOMDRRYGE DI LB AL E D BL LT 2
BT, BYER IR OFEAEBAIZ OV TERE L
7=

AN AL & U TR E R 2 DRSS 2020
4F 9 3 B LIEBIAEIC H LTI e & . IR HRE R
HHBINT A ATRIZBNT b ITE — 7 138122
ENhotz, L, 2021 45 10 H LI I8 IME
M5, A NVAEORHFIFIOWN T HREFRE
H 5 OB L HMEIERH OBy L s 3 5
TR LTz, 2 a SR DNEGEE G D
AT —EDENH - 7213, BEAHEES
DOISEIN ) a I A NV ADFATHI L T/ o7~ 2
EBRERBEREEZ DI,

a KEWRFERIRE 2 —

b FHUEHIIRE

¢ 7V AF ¥ VERKFyrm—/L

d RURbEERZE D EATETAE R © A L AR

fth 15 #434
INEOBMHEEIGFRIZET 5/ v v A VARG RO R
i

R 2 AR TR AR & A 1 2

Impact of COVID-19 on infectious gastroenteritis
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A longitudinal study on respiratory viral infection for
healthy volunteers

S. MORIKAWA?, M. OTSUKA®", T. YUMISASHI® and
K. MOTOMURA®

Health Science Reports, 4(4), e413 (2021)
https://doi.org/10.1002/hsr2.413

TR PR T A L A ERGSIE DRGSR, TRIARS
GNEHETHD Z Lnh, RS L IFIEROEE
FE 7RG DATENC A > THRATHIER T 5 LB 2

HND, FANRIZHE U CITEMEEIHDS AN 28D,

L DOHIE~D 7 A L 2 DE B IALE - TWAH]
REMEDSEI, & 2T, 2017 H-0D 45 HH 5 2018 40D
12 BET, 11 AOXGEN B D A3 R Z L
L. U7V A L PCR {EZHWTZFERER T A LA

DOMEFERIRH 2T - 7, PR THRERRIRRE ORI & B |

REPEEG O E IR Z OV TR LT,

FEI AR 226 AR L, 2ENBTH0
MERER T A VAP Sz, ERENo T A LA
BHEE 1~9 [BICTH -T2, 226 IED 5 5 34 frik
(15.0%) 725 36 TA LA STz Q ik
CHEYLTH o), UAVAKHERTTEO 1B
ARANBIIEIR TH 72D 11 IKTH -7, 4 A
X714 A NA RV) OFUEG & & 2 Hiviz,
HEREEDOSRME T T, N avA LA CHERV 11
B aa A VA 22E, BEXRT T/ TA VAR
FIVERL L RRIR, 1 RRIR, 2 iR, L0 3 Mk
SR Sz,

FEE R A 8T 20 RS L TR 5 A
UNRZEEEL L, SR &R D A LR & DB A 7Tz,
ZORER, e (EREED) AN TH A LA
JRYLIT T WIS A L A B ST 0 | R R
WOl > TOANAZYEHT 2 FERHALNE RS
2o TD X D ITEIEROME SR 7 A L ARG 1,
b MEFO Y A )V AJFERICE B R EI A 7= LT
Wah EEZ LT,

Influence of prior influenza vaccination on current
influenza vaccine effectiveness in children aged 1 to 5

years

K. MATSUMOTO?, W. FUKUSHIMA®, S.
MORIKAWA®, M. FUJIOKAY, T. MATSUSHITA®, M.
KUBOTA', Y. YAGI® (fih 13 4)

Vaccines, 9(12), 1447 (2021)
https://doi.org/10.3390/vaccines9121447

W HEOA TN YT 7 F AR, A
TN P ORERE X OREESEA [ < 7o oI fEH
SNDHEHE/LERIKTZS, — 5O TI, BHEDO Y
7 FUAGME (VE) IZXT 2i8EDY 7 F R
LAEHENRE I N TN D,

7 1 2016/17 BETN2017/18 A > 7L o—
X HIZEND 9 DOMNKEZIRTIRBE L2 1~5
RDINRERIRIZ, T A SIHT 4 TTHA v %H
HALT, Bl —XUDVE LRIV —A DU 7 F
FEAdIEE & BT AR L7,

KB £ 799 BIDER] & 1196 Bl D% IR A 34T L=,
B OFER O IRAET 3 7%, BHEOEIAIL 54% TH
STy V=R DU F 1 EB IO [FEERED
VE %, VHIOY 7 F o HFRUUCEHR R < AET
Hotz A TN OISR X - TRk
LA ThH, RIS -T2,

FER BEDA TN T 7 F o OB, 1~
5/ NRICRBIT DHIHED VE 255 S8, f4E
DT F I & B ET D S DO TIH R T,

a KIRfdFEZe S HARAF ST AEER 7 A L AGR

b RERASERFRFBRE PR SR ARA G 5

¢ KBRfaRZe AR FeT AR A

BT T ¢ TITHIT AR T A L R YR SEREIC B
T HHEHISE

EIPN TNV NE Sy & T PR A S A e e

b KRB IR REFE R E SR YRR st o &
¢ KBRIEREZE S FR T e A L AR

d 5 UkHvhEE

e MFZELIV=vr

f <Frez &bz =vr

g \ANEER

1~5 D/ NRIZBIT DBIEDA I N T 7 F D
BT 2BEDA TN YT I F DR

JHR
=
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Clinical perspectives of Treponema pallidum subsp.
Endemicum infection in adults, particularly men who
have sex with men in the Kansai area, Japan: A case

series

K. SHINOHARA®", K. FURUBAYASHI’, Y. KOJIMAY,
H. MORI, J. KOMANO' and T. KAWAHATA®

Journal of Infection and Chemotherapy, 28(3), 444-450
(2022)
https://doi.org/10.1016/J.JIAC.2021.11.012

Tz | IHEE RGN SRR D 72y S A D HARN
MSM (B & MAZT 5 50E) OMEReRE G, B+
i b LIRR—=~ED—DTHD Rz /V] ORI
{K Treponema pallidum subsp. Endemicum (TEN) %
WT VT KRS T TR LS L
(Takuya Kawahata et al., Emerg. Infect. Dis. 25, 1581
1582 (2019).),,

AR ZIVHORERS ) — RO L, NV
TIUTOWT DR L E 2 — 547732 o7, Mt Eh
TZHEREDIZE AV EN, =7 v T4 RiithEZrden
HILTU D 23S DNA D A2058G A F A4 F5 > Tz,
F 72, TEN DIt4 OFA T Cd 2 Rl U7 [F<oH
W CIEBAC R IR OILA N BYOJRIA & ST
LD L, ARIOIEF U — X b 58, JeiEE~
DEGAFHNZ I TIL, HAT2IC L DGR < 5
bz,

ZORTIE. XY 2 VTN T OB BRI
SRR L JEEETIT O S ICFE SNRNWZ O
PR DOERIRIIBHICE BT 5,

High production of egc2-related staphylococcal
enterotoxins caused a food poisoning outbreak

K. UMEDA?, HK. ONO®, T. WADA¢, D. MOTOOKA®,
S. NAKAMURA¢, H. NAKAMURA® and DL. HUP.

International Journal of Food Microbiology,
357, 109366 (2021)

AT RUERE (Staphylococcus aureus) 12 - T

BAPICEESNTET FUKET T v b2
(Staphylococcal enterotoxins ; SEs) (3, MiM:% FEtk
LT57 RUKERETEL | SR, T, Fx
EEUEBO 7 N—T1E, =T e MRV VBB T
I T AL —2 (ege2) \Za— FINT=H SEs #in
T (seg, sei, sem, sen, seo, selu) 73EH5-T %R
FhHl A L TE Tz, Lo U SEs DPEA 2 REH]
LS nETITen,

Aol Fox TR R K OERMEIEN - RA
> F ELISA #£% HIVT, 2016 KPR TRAE
L7277 B0 KB R az S ORI 8 #RoD BT SEs
FEAEMER LU, Bk 7 BRI E £ 58
SEs B HIE L7z, BPamsfldkEk I ~TZ
DO TEHT SEs FEAMEZ R L, BAFRLD 1D
Thr#r (Lo LER) Noid, 7 RUKERES
B G| S T O3 EOF SEs 23R S
iz, 61T, REKEK VRO RT ) Mgt o 320 L
ToAt SR, ARD ege2 JEIADBLFHEIEIL. Sequence
Type 45 |ZJBT D HEICRHRA G Z D2 L0307
Mmooz,

ARFGTIE, FEERHAE LIRS p 2 VT,
ege2 |ZBHET 28 SEs OEEAR KO EL
RIEZRERA L7201 TOMETH D,

a AR R FSeR

b BT

¢ TRIE B HAT

d KB 2 AT AT (BRI E A iR

e RYHERRZE S SRR TEIT A » A L AR

£ ORBREER SRR

Mg N LARR—< TR T I W A0, A, FHIBEFE
MG OBy 7 232 FAEORBGATIT 5 B8
S EBI ) — X TORE

a KPRldesEz 2 AR5 e T

b ALE RS EREE D

¢ KIRN IR FATER TS

d RERKRFEDRITSERT

ege2 Bl - BT v MR U OEEAIZL Y B E
HHIHFEAE LT
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RERFSLNFRLTD S L) FEITLD
feRs S - B AU

FKHBHA @, PEcBE7-ob, i —>, [Lig—kKe
KB STEREERLERIIE o 2 — 35S, 4, 31-42 (2021)

KIKHTIZFBUNT, 2018 H-~2020 4F(Z 81 XD /N
BORPET, /INFEICKHT DEREHE DR L L
TREHOREEIT -T2, ZFORF. 410 FEFLER
S, ZOHIBLAFE (TXT IR, YT IR,
TRAIA N RUR, URATAV A DRI
Bl DA% FEE A4 (KRB L > RV
AR I ST, Ee, 31 FISKET
bHolz, EIBEMIENTavH (Erl
TAAZIT, FITHN v hvvIRd) &
NFH (LIS By U7y, feEAS s T
U, ANUT R DT T7UREOT VR NEsE
BB SNT, IINERNORMERIB I S £ 5%
7R R BRI & o TR AE RS R R 5 — 0
T, IRREOBIEINC b2 5 Z L AR LTV
7=

Microfluidic rapid quantification of Salmonella enterica
serovar Typhimurium collected from chicken meat using
immunomagnetic separation after formaldehyde
treatment

Y. TOKUNAGA?, Y. WAKABAYASHI®, S. YONOGTI®,
M. SAITO® and N. YAMAGUCHI¢

International Journal of Food Science & Technology,
56(10), 5402-5408 (2021)

B F R E ORER 21T ) 7V 2 A 4 PCR
EEDPFFE SN TWDD, FREHFDLETEALHE
T5, —H. ¥A 7T A ATE RS
um ORI & L AT INT S A TH Y | fiiH
TREECHIFE A58 T 5 2 L 70 < 1~2 IRl Che
MWTED, I TAIIETIL, KL L ~
A7 By AT L VT, BT OfEEE O
EAEE R =2 U o THEOEE M T,

1545 ST B OB 2 ol ) DR A~ A
IOl T N AR HWCE=X Y V7T 5720
(i, B R~ N Y 7 AR OE DS
L%, AEE, BATLSILERTERE
(Salmonella enterica serovar Typhimurium) % [E]UY 3"
DI, SRR O MRZ @D D701, 7
VAT VT b RBREAT STz,

[EUY L 7= Y8R T R T 2 O BRMEE CR kbl L7z
FEA, H TT% DFE 2 RN EIN T & 7, B L7z
PFIVERTBEE~A 7 2T A ZATHIE L
TGS, TR A L D IIE R~ DR T
<L PV ERTBEREE ERTE 7, 72, BIY
WREPRMET 2D Z 128D 3.3 x 10° cells/g 775 1.2 x
10° cells/g DA CHEIEEICERABETH -T2 (R
=0.993), ZHLOLDFEREY | FEHRIBEE ~ A
7 T A AEFETTHWA Z LT iR
fEEME A 3~4 R CREICRIETRETH Y | iy
EEHICERTHL Z LAVRST,

a RIRHSCBRSER et v 7 —

b Rikiim=aRZ o747

¢ Rifatiese AN EAT A R A R

Insect fauna found by the environmental education program of

biodiversity at elementary schools in Osaka City

a KPRz 2 AR AR L A b 1 AR

b KUz S AT e SRR

© KIREE AR ZERT

d RFfdEeZ e AR e A = AR B R
RIVLT VT & R OGERERGYBEE &~ A 7 vt
B2 W= O Salmonella enterica serovar
Typhimurium OTHGHE &
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Detection of gamma-irradiated red peppers using a
combination of 5,6-dihydrothymidine and thymidine as

irradiation indicator

N. FUKUF, T. FUITWARA®, M. FURUTA,
and S. TAKATORI®

Radiation Physics and Chemistry, 191, 109849 (2022)
https://doi.org/10.1016/j.radphyschem.2021.109849

T AL i 0D 77 L~ M BRSO fg i1 2 B %
L7z, WAL OTT VR E UCREYE -2
AL, BEEFITIREDFHA AL REET 5.
KRR H C proteinase K, RNase A 35 & OF cellulase C
fR UHLDNA 24572, S BICEFmHE Y 7 2%
F L CHLDNA 2RI 7-, 45 5h7- DNA %fi%5
HLL TR 7 LAY RICofif Uiz, BBRiGHDOF
2 (dThd) 3 KO ORU# S fRARS) Td % (5S)
BEO (5R) -56-P RuF3 Y (DHATh) %
X T MVBEGHEHMT & mliRiE s v~ N 7T
7 (LC-MSMS) THlZE L, dThd IZxI9 % total-
DHAThd ((55) -B X (5R) -5,6-DHAThd DFn) D
tb3 (total-DHAThd/dThd) %5 L7z, o ~#iRR
U 7-7RFE £+ total-DHAThd/dThd 1%, FR&HL7-
BEORIMCENIN U=, £7-, JERE ORER
FEEFE, MO total-DHAThd 23 H Sz, =
MU, RO TRRPICAER LZ L HEESh

770 & DHEER T AL TR L7 total- DHdThd/dThd 1%,

#) 1kGy TR SN 8RR 1D 1/16~1/4 T
bV BEBREOHUEZLT 5 HO T R)h-oTz,
AENL, B ER SN Z A E RIS b T &
22 EnD, BIEWES OB CE 5,

Enzyme-linked immunosorbent assay for pork
determination in raw and heated meats: combination of
monoclonal antibodies to denatured porcine myoglobin

and sodium dodecyl sulfate extraction

T. YAMASAKI?, Y. HIRAKAWA®, K. MOMMA",
Y. MURAKAMI-YAMAGUCHI, S. KOTOURAY,
S. MIYAKE® and H. NARITA® ¢

ACS Food Science & Technology, 2(1), 136-142 (2022)

BAEERIROEMEIER R 2 BT 572012/
FOBRRNEZTET 514 LT viA BN 20
AR STV D, BAMOFHE - INTIZ L 5% 3
7 G OB R OIK FOREEZ T 5720,
ERE7RE RS > 7, ARFFETIE, ARB IO
BRI TAFOBRAZREST S0, RT Ui
F RU DA (SDS) %W hhtik L Aaa e
H RA vF ELSIA ZHEEELT-, £/ 7 n—T /b
PUROIERIZIT, SDS CEMES 2RI A/ ue
(Mb) LK Mb O 2 J BEERS & FF OB~ T T
R &5 - WSS 7= R4~ F ELISA I3,
- Mb, %5 Mb, “ER, XA & AZERUGET K Mb
Z EEANCHIE TE 7o, ANEIZHIT DK Mb D 50%
HRIRFEIY 90 ng/mL TH V. 4R LIBAICHINL
7R Mb DEIER T, A2 KOV L T
94~158% Cdh o7z, E-AEIL. FRIZIBALE
1% (wiw) OIFERZ AR L ONEAZITIES T
MHTX, £72. BOZVNRTHE G SEE
F RO Mb & EREIICHIE TE, HPLC THH
I & b OFEBINE -, s L= Y
RNA > F ELISA 1%, BRRGORIERIR O
IE~OF P CTE S,

a KRRz 2 SR e AR b i by 1 AR

b KRBl R 2 A BRI e A b R 2 7R

¢ RBRFFT RS I E BERF F e

FEETFICRBIT 5 56-VE ReFI P rBLOF IV
BAREE b LT v~ IR B R

a KPRz 2 AR AR L A b 1 AR

b FHES L RF

c FUABSRAR R A

d AKRESER HRBFERT

e AR

AR OBRIN T ST OBRROREZ T 723 KA >
F ELISA ORES
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EOCEN Y PNEAERRR ®, /N FTIERD @,
RIS e, BT, RIER Y
BT GERFREZ ®, SR @

R TFHERS, 63(1), 43-46 (2022)

BIFOT 7T FXTuoiEE LT, K 23 &
8 A 16 AfHTEATEE EEANRREMZ AR
HE Q@) (IZHEDSSOIENED LTS (U
T, BOHHE) . AFFETIL, 77 7 bRy 4k
DOENEME & SHrEREZ 1 LS50, A1 2T
T4 =T 4 AT (IAC) OFEE & RIS i
b, B L OIRDHED S TAC KRS OINERLE 0Ok
TEOBMEZE R L, WEIEOHEELZ AN E L, &
BiEaHWT, 9 fEOMENZT 7T F¥ v B,
B2. Gl. G2 O 4 f}f% 2.5 ng/g DIEETHIML T
OB 2 FhE L= & 2 A, EEX 77.0~
99.7%. F|ENKFER LOHMTREIZEnEh, 1.7~
5.6%., 0.9~3.6% & 72 V) | IWEID HAEE A L LT,
Fio, BOVHEE L C, WEIEIXT 77 by
> 4 FEEE ORI RN 4.3~10.5%[7) L BiIQLEERER]
D3 1.5 FRERVAE SAv7, BAEDNG | s BYAIT 9
HORMIZEHRET, B&8F0T 77 R4y
Wik LTHERATOS B2 DN,

Development of a liquid chromatography-tandem mass
spectrometry method for simultaneous quantification of
hen’s egg white allergens Gal d 14 in fresh and

processed eggs

K. KIYOTA? M. YOSHIMITSU®,
K. UCHIDA® and K. KAJIMURA®

Food Chemistry, 345, 128022 (2021)

HINTEZ ENL—HORGNE, BFICART, B
SR SALEESL ., EERAEEC E CIEIA < S D8,
BT VX —% 5 ZlE Z M &2 o, AT
X, AERERIFOIN TN T, 4 FEEOINA T
LV (LR E & T Gald 14) DORIFFER AT
HE72 LC-MS/MS EDBi% & AR L L=,

AIETIL, Gald 14 ZZnEn b Y 7 8b L,
BENT_TF K& LC-MS/MS TH#r L7, Gal d
1-4 12O\ T, ARETIE, E& FREDY 9.77-39.1
ng/mL., AEREEINE X O TIN5 ASIENYL
A 68.3-121.3%, DHTHEE L ENKENZNZEN
1.5-15.7%, 24-38.1%ChH o7z, S HIZ, 27 FEED
BE O Lic & 2 A, RIEORN RN R S
niz,

U EXY, REIRGZEE, BE, BELSID
FEMEZ R L, EEEL U CRYMENHE SN,
F I ARETHE L72 5850 O Gald 14 IR,
SCERE S ERE T LT, A%, AEX, B0
IIHTCFRINT L L —DFIER (L3R ORI ICE
WD Z IS NLD,

a KPiee AR ET R A L R ey 1 3R
b RBRAERRE 2 e HARRT T (A AL B B
Validation study on an improved quantitative method for

aflatoxins in foods

a KOsz 2 R A L A by 2 3R

b RBlEEZ A R e T A b R i 1 AR

¢ Kbt ze AR A L P RS R
AEMREFRIN &N TIRINZ I 2 A FREHDOINA T LA
Gal d 1-4 [Z%}45 LC-MS/MS 1EDBR%S
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Naturally oxidized olive oil promotes active cutaneous
anaphylaxis and Th2 cytokine production

H. OGINO?, T. OKUNO? K. MURANO" and H.
UENO?

Biological and Pharmaceutical Bulletin, 44(6), 838-843
(2021)

el SNl O EBEU L, —D 7T LL¥—
PEBEEL ST D RN S D, Fox lZLIRT, FRfL
F U =70, BT L LR —RSD—>ThH D
REENET 7 4 7% U —(ACA) ZELSE D 2 &
e Uiz, ABFZEIE. ACA oD T I K
FTI A Y — 7O ELF L MNCT D701
1T o7 M BALB/c ~ 7 A2 AR/ 7 2 2 (OVA)
KRBT VX =0 D7 VE SRR, BRI LAY —
A2 BIZ 1A 2 RO L, Z0% OVA
T BT ENE LT ACA &R SH7-, b4
U —7 MO EIL, Fiffiet U — 7 & ik LT
OVA J&(E 2 I OPURFrRAE 7 a7 ) o E

(IgE) PUMmZs E5H- L, ACA (2 X 2 If/EFimit T
ERRD LN, BbA ) — TS~ 7 2T,
U VG~ R—=T2 (Th2) %A A ThD
AvH—aAF% (L) 4, -5, -6, -10 ® mRNA %
BENEML, BIgRE D o REICBIT 5 cluster
designation (CD) 3+CD4+HHIBOEIS & HIIN L 7=,
CD3+CD4-+METIE, IL-4 BEL U Th2 D~ A X —L
¥ =2 L—# —T% % GATA-binding protein3 (GATA3)
@ mRNA FBLEN, B4V —7 M58 CaiE
Zoo L, FURURRBIC L 2R R0972 TL-4 PEAE & [RIERIC
RS NIz, ZDZ b, BbA Y —7 %, A
AT L)L X —R AT Th B 24
HZEITED, ACA Z#HILIE L Z EDVRB I
770

Circulation of fibrous microplastic (microfiber) in

sewage and sewage sludge treatment processes

S. NAKAO? K. AKITA?, A. OZAKI,
K. MASUMOTOF and T. OKUDA®

Science of the Total Environment, 795, 148873 (2021)

TAMBTRRIZB T S5~A 7 a7 AF 7 (LL
T, MPs) OZFEENIHFANHESINTODN, T
RIGTRALEE T RIS D MPs DZFEN A SN2 L
TR 700y, KD MPs D% < IX5IRICHE
1TT D0, —ERIETRAER TR O TR TR
Wik E L TRD, D720, TR 2R T,
THIRBRL TRRC 1T HRRIT L D MPs DFREZRD
M BT 2 RIEEEN 5 D, ABFFETIEL, PR TR
B I OTFKIGIRALEL TR B 1% 5 iz ilbh 2 il g
(KB L > TEM O 3G EAT 1o, FARGER
ORIFIZHEBE 20 yum D= 7V 7 4 )L H —|THH
£ L, R TIESE-%, B FTIR T MPs 2k
H - [FE LTe, 72ds, 15IeY 7 VTR bksE T
WUER L 7-%%. 5.3M Nal {&i % W CTEREBEL 7=,
F D%, AT 720 O MPs JEEZEH L, Tk
LIHROIEZ VT MPs DATERZHEE LT~
I, FAREBGIZH1T 5 20 um LL E0O MPs D%
a5 Lz, WA /KO MPs Efaf & 100% &
L7236, 12%0D MPs D3ETEALER TARED Btk &
LTI TRRICRE D Z E PR STz, 2D
L5 MPs 13 FKAUR & BTRABE DK 7 o A %
PEER L CND Z EAVRE N, IRFEKIZEHEEND
MPs [ ZEITHTRIEME TREN D OPKTH Y | ZDIF
A ETHEHEROR Y =F LT L7 X L— b ()
HER MPs, +72bb~A 271077 A/3—:MFs) T
HHLEEZ BN, ZDZ LB, MFs 13 F/KOLEL
BLOVGIREE TREZIEER L TR D . MPs DFRER
ZmO DI OIiE, GIREE TR T MFs ZBR%Ed
DENHTHD Z EIRIBZ LT,

a FER R

b Kbz SRSt e L B by 2 B
BRI LAY —7 W, REBIRRE T 7 0 TF v —B &
NTh2 YA MO A VEAZRIGET D

a RIRHSCBRSER et v 7 —

b RERbERE SRAIIEAT A L R An e 2 BR

¢ RIRASLRF R T TER

d FEA RSB TR R TR

T KGR TR BT DR~ 1 7 2 7T X
Foo (vA7mT7A3—) OB
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HPLC % =& /KpEM 2 50 & L7,
HHOFE R TN E O TE DR

SRR, Bl 2, gy IES,
ROz, EH Be

H AR S b 26E, 28(3), 138-145 (2021)

ARFFETIE T + b F A A— KT LA BT & HPLC
(HPLC-PDA) % RWVCTEKEMI L OO LR M
POE ROy b A0 VIS L AN A AN e i, A ar R i)
ATo7,

Bt L2 T o@ Yy Th b, 7 h=hrVU v
A& =)L (L]) {BEBL O =Y i % M
WA DIEEE DN 1T o 7o, Z D,
MHEFOIRESE 271 b= b U UAFH o oEB LW
B 7 2LV BRE L, BBARZ HPLC-PDA CoiT
L7,
TRONEIGRBRIC & 0 S HTEOMERERT 2 LI-f5 R,
FHET B2 B TINT AN O 8 B E %
SORTRIRECTH D Z VRS NIz, Thd 0, AL fEE
7efhtids L OWERLS I il C SOk & Rk LT
I TR OBREIFEE AT T2 2 L AFRETH
D, —kRAZ V—=2 73 BRCAERROINEE S 25,
AETIIREHREZ LD B TH D 5 ¢ THOMTAEET
bolz, HTRIERNR S HRELE LI TAESTH
5728, REHREER U 5 2 & TR ERED D 2 L
k=,
AETIXHPLC B 7 M AT AEE 50mm, K78 1.8
um OEESHTH S 7 2% NS Z LT, 1Ko &
10 5SS U THOWEAEED Z LN TE -, Zhiy, Bl
B2 B HIE F Ol CiH 2 BRIE AL T 5 Z LN T
XL F 2D,
AHFFECIIFEIRS S 2 FENT DB /KFEW & R &
LT a8 & Lz, T OO T AT
13 ORERH D EENDHTBEHETH D, SHIF
AN RO 2 OINT RS Z XIGUIARGIED G )
MEBRF LT FETH D,

Comparison between mouse bioassay and HILIC-
MS/MS for quantification of paralytic shellfish toxin in
Japanese basket clams and mussels caught off coastal
Osaka Bay in Japan

T. NAKATANF, A. MASAYAMA?,
K. KIYOTA? N.KAKUTANIY,
Y. YAMAGUCHI" and T. YAMANO®

Food Additives & Contaminants: Part A, 38(11), 1969-
1983 (2021)

FREMEETE (PSTs) IZmfbah/zv Y IB LD
A TTA D PSTs DEICHONT, ~ 7 AakBRER X
OHAKMEMEER 2 a~ s 7 Z 7 4 —(HILIC)-¥
VT BNEEGHT (MS/MS) DT RIZ LV HIE
ATV, FEROWME AT -T2, TORER, Mo
R OFBIRE (=) 1T, 22 T0.98(n=23),
A A T0.99 (n=18) & mWFHEIZ R LTz,

F 72 PSTs OFRIZHOWTHT LT 2 A v Y
IBEIOAS TAHRIZERT D PSTs ORGIE, &
IZC P (ClBXOQ) La=F %
¥ (GTX1., GTX2, GTX3., BLUGTX4) TH
D, ZTNHDORGTIZE D EED 80%LL EXLEDH
VTN

a KRG AR e A LA m i 2 B

b RERAFSER A2 27 2R IER
Determination of residual antibacterial substances in processed
foods manufactured from livestock and marine products using
HPLC

a KPRz 2 R A L A i by 2 3R

b RElaREZ 4 B T L

c KRR ZE 2 F I S s B

M ERE (PSTs) I bSNav Y IBIOA A
PR D HEO~ U ARBRIER K OV HILIC-MS/MS
\Z X B HTiE TR
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The development of dual-function solid-phase method as
extraction and a decomposition reaction media for the
determination of a formaldehyde releaser, imidazolidinyl

urea, in cosmetics

T. DOF, A. TAKEDA® A. ASADA?,
K. KIYOTA®, T. TAGAME, and T. YAMANOP

Analytica Chimica Acta, 1191, 338891 (2022)
[Outside Front Cover, Analytica Chimica Acta, 1191,
339464 (2022)]

AIFZ V=g LT AUNTHNLVLT VT E R
SR O—FECTH Y . HARTSH LIRZED
TR A~DOEER RO G TN 5, BARDIEHE
mAEEICRBIT oA IV U U=y LT OAFRNT
NN —AFLER [NN—(@—t FrFI AF/L
25— VAXY —A4—AIFX V=T LT ]
LINTHEY, MHNTHIE C—ied 2 Yrzbiig Al
IZETHNTWD, ZOBGEAITELA IEHER B 5
(ZHDPDDLT, ANLETH D ERIHTANNEE R
ZEBHBNTWD, ZZTHRATIE, A4V
VY=L r LT o s U CERT D FEOM
FAE AT,

A XXV Y =7 LT % Sep-Pak NH2 20 cc Vac
RC Cartridge (500 mg, Waters ) [EH |- C allantoin
S UN4-hydroxymethyl-2,5-dioxo-imidazolidine-4-y1)-
urea (4-HU)D 2 {LEWNT 3RS % Z & T, HPLC &
FHWTEET D Z ENFRETH o7, BINEIGE
BRCld, EMERIE ROV b o7 2 &

B, 2R RBI COMGENRLETH D LEZ B
7o IUIHEFTE 2 ERENEVIERITH Y |
KB TEEIERFBOMEL 720 9 HEEZBND,

Human and rat microsomal metabolites of N-tert-
butoxycarbonylmethamphetamine and its urinary

metabolites in rat

H. KAKEHASHE, T. DOI’, M. WADA®?, T KAMATA?,
N. SHIMA®, A. MTYAKE?, A NITTA®, R. ASAF, S.
FUJIE, S. MATSUTA®?, K. SASAKT, H KAMATA®, H.
NISHIOKA?, A. MIKT®, H. HASEGAWA®, and M.
KATAGE

Forensic Toxicology, 40(1), 75-87 (2022)

N-tert-Butoxycarbonylmethamphetamine (BocMA)

FAZ T 22 I OFERTHY | BRALERIC &
DAZL T 2B I HAETDHIZD, HilkEE LT
SLHESND U A7 D385, BoeMA OGS - SRS
DWTH LN T 720, 378V —5T7 v b
WA IR iS5 2 & & LT,
BocMA #XZ7mY—Ah (B b, Tv ) A0
Fa— kL, BRRFANCEEIZ B L 72, BocMA
7y MIERERNRS- L, 72 Bl & TRIFIIIC
RETER U=, k7 a~ N75 758 057 NG
ONTEEE A IV, R LT 57 LT R
OS2 FEhi LT,

40H-BocMA <° Boc-norephedrine 72 &, £fk4 728
IR 7 v Y — DO Ot STz, T
v hoEGFERTIE, 3TEOKBILRE D7
NI a AR E R Sz, T2 IR ETT
. WG LT HEDDT ) 03%F2EE L7 BocMA
RRBWDREML T E o Te, I7rY—AIZK
DERR, BEGFIFRELBELT, AF T =F 10T
WL S ez,

RERREE & LT, AKlgfb, TR =k, Nt
AT LI ERE 2 BTz, BocMA X% 1 F1 G
Wi, IRBIIZE AR SR o7z, A4
ZEDREFRIE. MA Zf L7 AESAEHI 1T 5
BocMA FEIRD FIREMEIZ SV NTEYIES 5 A 7 15
ThbLEZDBND,

a Kl Ze SRR AR L RS R

b KBRS R TR A LT

i - fRFOGS & U CREME V2, fehESh R o R
LT NVT b NSRRI 4 ) =0 LT OFE
LRSS

a RIFFERHEANEIT L TEE

b RBbEREL AR TR A L TR AR

¢ MFRRIRARAA L FATSER

tBoc AX T ZID, BTy vy —A
BLOT v MRS O
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Wb AR PICEENTWH T 7 4 v
KONZ ZT 7 ¢ NVAEBLIYE O NIARBMEROBIEIC
DT

WREACTs ®, LI Ao, iR e, TIRSHIRY,
JIHIESR®, HARKE, SRR, AR,
PaFTEAC *

BT THES, 62(2), 65-72 (2021)

EREMICEENTWIEA T T T A NBIOSF
T 7 4 EEHLME CHD I NVEET T VB
FOFREX X T 7 4 VOSSR E Mg L. 85
3A v H—Fy NTHAL, X774 V&R
72X B AT A 13 L O%ER 1 B2 H NS
INVERLT T 4 NVBIOREX X T 7 4 )V EKRHE
U7-fR 1 L2 U, &R0 D &Ry & HEERE
U7, Mk (CD) 4G4 T CD Al
E LTz, ZOREE, AR X0 HERRRL L 72y o
CD A7 hJLiT 6R,12aR HEHEL D CD A2 K
NE—ELI=Z D, WRICEENTWRIE
6R,12aR (A THh D LS NIz, ¥ X T 7 4 W%
6R,12aR (RNARBMARD T TR bR AR V= AT
F—P5SHEEANRNE WO MENDH D Z L0 b,
INEEZT T ANBIOEEL LT 7 4V H1EH
DOIRE Z W LT, 6R,12aR RZ RIS L= 7]
MR D 5.

Characterization of FRI carbapenemase-producing
Enterobacter spp. isolated from a hospital and the

environment in Osaka, Japan

F. ADACHF?, T. SEKIZUKA®, M. YAMATO®, K.
FUKUOKA®, N. YAMAGUCHI%, M KURODA" and
R. KAWAHARA!

Journal of Antimicrobial Chemotherapy, 76(11), 3061—
3062(2021)

FRI B N3 < —Fida—na v BT
Enterobacter JEHE CTH L NI 1 VSRR~ —E T,
ARIZBNTHHERNH LW Th b, Fxrld, K
BFFIZ38U N T FRI /L S~k~ — P e R o B
5 2RR, BRIRD TERDBEL 72, ZHh b 3 RIS
DOWT, FEIZB LT D720, 27 ) LEHTIC
X0 Fff LU FRLES T OFRE, £ OfhoHEFH|
PRS- ORR, 77 A RO 2 56 L7,

FEMT ORGSR, 2017 525 2018 AT CERBEMIA
B RO DR 7z FRI AR L3~
~—EEAKRD O B, 1 RILFRI4 L3RR~ —
BPEE E. asbriage THoT=75, 5%V D 2 #RITFHD
FRI-8 /1)L 3~ —BPELE Enterobacter sp., FRI-9
HNNRIRR~—YEA E asburice TH Y | E.
asburiae2 FRIFEE72 2 Z#OE T > 7o, #5D FRI
H VSRR —E N [E—HBR O BREEFS L OWEER )
LIRS TWD Z &7 5, FRI EAEDIBERIC
1F1E LT D RTBEIEA R S 417,

a THEREANIEATE SR TEE

b RBRAERRE 2 BRI TE T A L R R

The Configuration of Tadalafil and Tadalafil Analogues Found
in Dietary Supplements

a KPR 2 AR TR A L AR BR AR

b ESLERGYERTSERT

c DAL SpBEERE 2 —

d Ktz 2 AT ST A R

KBRDIEBERS & OBREED) DAy BE S hulz FRI UV 3k~
—EB & PEAT D Enterobacter spp. DRFIHEIZ DN T
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Microbial contamination of rubber ducks floating in
bathtubs of bathing facilities, and an evaluation of their

washing methods

A. EDAGAWA?, N. MATSUDA®, T. OGURA®,
K. UEZONOY¢, S. IZUMIYAMA ¢ and A. FUJII ®

Biocontrol Science, 26(4), 187-192 (2021)
https://doi.org/10.4265/bi0.26.187

VA, % DARTERT [T e VS| EFRL 7=

DT LT e L BRIIEA R A XV
EiiE Tz, Thd 38T v roNERIZKA
BMEVLTWEEICR>TEY, " A7 402
(L) BRELLTV, ESoFHE TR, T4
7 e VNP L LY AR T RED e MIOREN
HT 3 MEESRH T T3,

AL ClE, B O NBER ORI & 5 2 1%
MREICH] & AL, 207 L OS2 B L 72,
Z TICT BT e VRIS CNER O MAEYIE
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BiTo7z, HlEXE /- 287 et 1 HE
ICHIFEFEOBEA R S . S HEICIZANA A7 4
VL DEBDIRE S NIz, Pk E T L 72 f5 58,
KHEFREE T b ) v L, WESHERK, KEKD
5 b, KAEEEEET Vv LD RS E L
WEsEME BRI T A8 T e L B —IEE T B
HH TR bz, RHFFEICE T,
DLELT e oV ILEYNIC RS L v e T A —
NOWRE TR, N4 F 7 4 M LHEE L THEY
HRET Z & DR E Tz,

a KBRfdEL 2 ER T L AT E BR R

b Bt~ A 2 —F 4 —

c RS

d ENZEGYERSCT A R B

NIBHEER DI~ TS 2 2 287 e v O
YIRBGL L % DY oMt

Estimating household exposure to pyrethroids and the
relative contribution of inhalation pathway in a sample of

Japanese children
T. YOSHIDA? M. MIMURA®? and N. SAKONP

Environmental Science and Pollution Research, 28 (15),
19310-19324 (2021)
https://doi.org/10.1007/s11356-020-12060-9

FKOMDERE L AT A RN, RO AT
FHERETAHZ EBEDILTWA, L L, ENT
BBAFICH A & L CEFIASFEHENTWA E
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V. AR R OEBITET A ENZERIEGERC
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AT, FEBITBIT D1 HOE LA A N
DEEE L ZAUT KT TS OB EENEZED
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KEFNEEDF EH 132 255 s L, 15D
BEENZEZTO 19O L 21 A REID 24 IR
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T AaaA FEIO 1 HOREBIE (BADIE
AR ED D ORI &% & i) 1ZEL T D
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vi56, NI UATNLVERY 220 ARNTAVRD
11, a7/ hY 2 086, £7=. ZIHDREIL
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B, %) (X, 727/ hY 15, T AT RY
Y14, ARV, ETZ7=2 Y01 Th
St FTUATIVRY R, BNZERIGIE &
LTlRbERTREEL AL REITHDL LEEX
LTz, AR L Y, BARDF-EHIL, TR T
VR ARTZNURT Y, a7 ) B
BTz b ACEREICREE STV D 2 ER
SN o7,

a RBAEREZ A AR JEpT i A A b - AT PR AR

b KRB 2 BARRT AT A 7 A L AR
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Estimating household exposure to moth repellents
p-dichlorobenzene and naphthalene and the relative
contribution of inhalation pathway in a sample of

Japanese children
T. YOSHIDA? M. MIMURA®? and N. SAKONP

Science of the Total Environment, 783, 146988 (2021)
https://doi.org/10.1016/j.scitotenv.2021.146988

FEERNRER CEICHBAIE LTEHRSN
% p-Yr7mur¥ (DCB) 774 L2 (NP)
I T, ERAMEEATHZ EEDILTW D,
ARIETIE, T EBITBIT 2T X CTOBRFRREE 2
L72DCB BLUINP @ 1 HRERE & BRI

FAFET 5 0 A EENZERE OB OV TR
L7z,

6~15 I DOFRARIGE D> B ORLRE L OHERE
LEEOZESFE L Il 25 NP BLO
DCB & Ziv o DRFPREWZRIE LTz, HLEW
DZEZHPREE & 53 2 REM O R R R & & o
A B AHBIE R ST, TEEHFOT-EHIT
BITFHWAIZL D DCB 3L NP OWINEIT, #
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Development of an analytical method for per- and

polyfluoroalkyl substances in drinking water
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Isolation and characterization of Staphylococcus argenteus strains in Japan
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