ISSN 2433-5819

-
g
)
L
+HH
<Id

TSMITFEE

£35

ANNUAL REPORT
OF
OSAKA INSTITUTE OF PUBLIC HEALTH

No.3
(2019)

g RO ERIA
= KIRERREEBHFRPA

OIPH Osaka Institute of Public Health



® X

2009 A I NE P NRUT I TRIBICEIT D KIOBRAND /R T 2w 7 oA )L R5T 5
HikL 2R 2
B RAE, BRIMEMKR T, Ex RER, WAE, Bt B, PEET, IWERE,
/:,\E%Liﬁ, j(m%};/ﬂ, Eg% T@% ......................
KIRFFIZCB T =70 A NV ABIO N LT A LA A JEYYE DI TIRIL & 53 13 F i fEHT
(2018 4 JE)
R, AKFIRT « ¢ ¢ ¢ o ¢ 0 o o o o v o v it v e e e

KERIFNIZI1F 5 2018/2019 > — R DA o 7 VT L FHITHRDL
%KKJIHE{K%, E# E"f}, zfgﬁ‘ﬂ]ﬁtﬁ .....................

RIRIFH51T BBUIEITHE A L ABIENKET B H — 1 T 2 AT (2018 4EE)
HILSET, P RIEK, WGHET, SARZ - o v v e e

2018 AR KPR TN O & R KR A TR S iz TR A

TR, AR, MEFTE, IIAER, FHATR, MR, B RR, AR,
S, otakFE]l, K5, FIAR, DIIR%F, REE, KExLT, RIIWET,
I —3R, /VEJEHE « o o o o o v e e e e e e e e e e e e e e e e e e

IR RSN U iR% (2351 B Listeria monocytogenes 1542 4K
AT, AT, R, EORTTHRE, NLvERR,  (LASHER, hERA—,
EEEEI%’ ﬁ)ﬁ{f‘ﬁ) /J\%E@ ........................

LC-MS (2 £ 2 8B IRA &S 7z Sl PEA O 53
A B OEEE, AAESE « ¢+ 0 v e e e e e e e e e e e e e e e

BEMTORF=aF ) A FREFEL LOT 1 71 = b—F 05O 22 PR

dEPIES, UG, L DEE, S K BRTEL KSR, AIEF,
N s T T T T T T T

77 E S S RGO i
I E R, SPEPIERS, AR « + ¢ o v 0 o v 0 oo e e e e e e e e e

VRUHH - ADREALE X MR 2 R~ 1 75 712 K % S ORARE O FRELD —FF 55 OB
WIS, BPAETHE, SEEE B MR S ILRERE, BRI, AR - -

KERBICEB T DA EEFL (2017 ) - _XU¥r -

/J\%% ‘2 ................................

KEMRAEIZB T /MR 2017 ) - K OZDILEY -
e = 2

17

26

34

40

48

57

64

69

75

83



BRNZELGH 224- 8 ) AFNN3-R_o X T F =N ) A TFL— b, 224-F U AF)L-1,3-3
B F— T TFL— F R R 2-TF L -~F Y ) — L DSHTIED RS
FHEH, WHNES, RKIBEF, IO « « ¢« 0 v v v v e oo v v 89

KERAEZIR T 5 BRI KIE TN O (2018 4%)
— KB EFE AR B R S —
B ZEIT ZerEIRE, NEIZEEE « ¢ v v e e e e e e e e e e 9%

T2 LEE OE ) (T & D MERRFIHIE OF% R EER A
LENE, HFHE O, BEROE, REEE OtHER, bR o -o-o e - 106

KRIIFIZI1T 5 Bl ds L OV O sER AL (SRR 30 4 L)
EE%%U?L j(UJE%, UJD@J% ...................... 119

W &
NPF L AR—F IO DAY EELT- BSBL L KB E AMEH T 5 mer-1 BEV-3
W2 DOWT ()
e, WERE—, REFE, REEULY, ilaEsk, SohReh, HATAR,
Nguyen Do Phuc, AKH# T, Dang Van Chinh, FHUCGE, [WARIE « « - « - - 129

e Hn B M AR 238 1T DK Y E O 38 AR T B LA A B 3 D b ol o @ 1) (3% 30)
MABREF, e, W 0%, IEmm, & . -0 e e e e 129

HARTHERAELEZ/ BUAAGILPIT GULITIZIHER LS ZFRRNETL8 3 (3K X)
RS, HATHMES, BBREUT, BRI, EEHsE REBEL, &HEE,
SFRCCE, AR, BOEP 9%, REBEEE, KRB, Rz, AKRfE— - - 130

KIKFFIZBWTH B 9 X Y E
ENTEZE, AHET, JIMHRL, NS, SREFERE e o o o 0 0 e e e e e 130

3 AE R R L EE A ZE 3 5 b STz one-step VT VXA L PCRIEIZED /0T A NVARYT ) A
2> b o BE FE
SENEIER, faAsLd, IlEACSE, BAR L, mEEE, i)l K, AAErEE - - 131

iPSCHRBEE FERMBEEH WS /2y (L 20E:#% (3 3)

VERRIEURES, AFIAKR, BINER, SRS, rEE, NHEE, = £,
et IR I I T T T T T 131

INR =T e ANV ABI ORIV A A NVAE O ~—H—LLTORF 2 -I7/n
a7y (#30)
ORI, UAREUA, BEFEEML T, R, (WHEARR T, BAREM, HRERSE,
IWARAS T, KREAE, O3, PHET, TdEa, KEE— -« - - 132

) EVIR B2 microgloblin A& EZ /R L7z Sbaw AL & 3 B& YL iiE @ 4 f

AR T, s, AL, M, RRET, BIEENT, ABA,
AT, WOLEZE, FIBA, LARBA - o oo v v e e 132

R W V265 1 7 2k ot A8 1 68 48 25 O #R 5 4R B & EV-D68 284 S i BB 0 ] 4 25
PR, AKPRIE, AR, VR, BUBFEIE - e e e e e e e 133



AV TEME PO SNTZB R 75 1E ORZE T AV (5 3)
AR, BHE, EEHRAE, PO, B, R OE, KRIEEE,
ﬁﬁ‘fuﬁﬂ’ EJEFE‘%T@ ...........................

NS BIT DAL TgM HL A fifi O 72 Wr 19 i i (22T (3 30)
BHET, WEREF, BB TES, M IE, AR, BBEZ, IS,
PHS I FAAHD, EIHP JE e o o e e e e e e e e e e e e e e e e e

HAMR Y 7F M E LB SLLTCe MY = AR T A LT AL ZFL AR (5 30)
NEREE, [EAF®, mEE, WY, SEFME, LhEoel, s,

S ST
KB CHESNTZT IA 7 ~ &~ =1 YL IE
T

P FE N ME DR E L LR DA EEALZ B BT T DO DWE T LAY — AT R

(5 30)
RIEBESE, hilE—, SemiE, 2 B, AR, I, BAEREE,
HBmF, REBRARE, ZB G, Ho & 747 vy b-HFEon, KH B

HAR ANIZEITD Geenius HIV 1/2 fER R A 7L L HIV-1 L N HIV-2 YT AZ 7y MED
b B A (5% 32)
ITHEEHL -, 28889 —, @z@ B, I, P E B, e, SRR,
SENE TR, NEEET, B, B 2, ERJIEM, NEEs - - - - - -

BYEEHL MSM CHRHBER T2 EN SN2 —<ENRR2->TWVD (K XX)
INETES, MR —, IR, AR TRIS, BUER O JE e o e e e e e e e e e

RPR (&M 0% 1 #]HE 5
E‘ﬂ(%}(#) /J\%ﬁ"i%’ J”kﬂﬂ%l“lﬁ ......................

= 7 BR B IS I0 1T D ER AW HEFF ISR T DN 0 H] (5 30)
TR, FIREE, AT HES, SRR, B« o0 e e e e e

e

AADNZHRAE THHENMERMEICBT2877aARY 2 (bla)/2VATF 2 (mer)i& 5 1
(%€ 30)

BHEEE, FAHE, KRALLEE, MEEK, Chanchai Boonla, MATE: . « « « « ¢

RUTL TV ADOE B HEROBEHICIORAKMERBIOE KR BIZWEICEEEETD
(3 3L)

HARIZBITDH LWk 7E/3NF Lissocnemis brevipennis D% H (3% 3C)
IAARHRIRR, =, [U—J, FEZEME, HAKRE s o v o0 v oo e

TR DA R KD il W R Rk e o W] RE
RN, ARECHM, R SERGL, HIAERE, R, BT R,
D i N S =

HIEORKETRHEZRELZ I DA BOLIA 7700k THHHEE S L)V FRARIDY
LD & Ar 1 (3 30)
WEF -, RALEREL, BlEB BB, PEREE AR« o ¢ o o v v o v o e e e e e

133

134

134

135

135

136

136

137

137

138

138

139

139

140



BN OBREIZH K TDHEE Ochroconis BB OE M. AW FEHOM R (3£ X)
PRI Te, PTEM B« « » o o v o o e e e e e e e e

THT <X ALV &7z Philometroides branchiostegi \ZHE L U728 L D % A 5841 &
Z DR F T
BT —ER, FEFEAER, JFEHIZE « ¢ o v v v e e e e e e e e e e e e e

DAL LTI AR AL E RS BRI T 674 /7 AV A C DY FE (5 30)
HNZES, KM, mILE, R T, AMRSCSE, SR, REGHTEL,
INFBIZEA, BEILES « o ¢ 0 o o o o o e e e e e e e e e e e e e e e e

H A E I3 T DG 8% & e B 1k O s 8% 5y 72 22 i A

SR B AE E DI VAR F L TORE - (55 30)
AR, PTAEY, WENER, TR, A, BAE, AT, T
VAR, ARE T, NERYE, FEZRZ, UACKES » « v o0 e e e e e e e

EhFrro—2A P450 BE3E CYP1 X IR CYP2A 12X 70’ L Ofe b 4% 3 % &) (3 30)

BE ), kil BE, MR @E, b B, Y.R.LIM, S.YEOM, D.KIM,
U_”hﬁ ytmtgg, F.P. GUENGERICH, /J\;F;% FEZ o 0 o o v e e e e e e e e e e

2,27.,3,57,6-pentachlorobiphenyl (PCB 95) % (8 2,2°,3,4,4°,5" ,6-Heptachlorobiphenyl
(PCB 183)DF IV N ML ITH 5 T D8R hrr b P450 DA & (€ 3C)
KE WA, MR @E I BB, A BHE P e - 0 e e e e e e e e

GC-MS ZH W=t CoOLFREIEKICLIH R BIEOE — 7 58 %) (3 30)
= B, BT Fuiz, AU BT, mE B, fESE EAE, BRKE R,
(m Ba, I gde, fE AI—BR, KA FEfd, B i, il B
AR EER, BEA R LT B, WL FRz, fREE IER] AR B,
EIE SR, BT BB, WRAT BHAE BAE B, PEL HERH . - - e e e e e e e

TT7Ibh%T 2 By, By, G, KOG, EEWKIGHEERTE/ /Jn—TF Vi KEH WRT T
res Ml & A ELISA O BR % (3% 30)

WREARSE, =R, P, IR, Ak, pRmZzES, o -

FH IR ELEEZF A LA/ — 2 XD MR 2 E O c-Kit OFF B H
(3 30)

E%QEB, ]\/E%j(*/ﬁ, HJW%HH% ......................

FEH I IRAELFBEEZFIA LA L BrF—I25% c-Kit R B T ARG MIA O H et
Y —FKm~OHF K OEMELED L RICKDE KE A (3 X)
SRR, AR, ILIBFAAZE « « ¢ o v e e e e e e e e e e e e e e e

VAKX THEH AR A —T W 5% D IL-18 3L IFN-gamma O % B 13 82 fil 4
I8 B s A VE R 95 (55 30)
IREF AR, KPEF SR, BEP ORsh, SRR ST, i)l A, BEF e - - e -

HARBALA)—7 ML, =7 =72 =T a ~D 5 b A o 0 HT i Fr 5 /Y IFN- v PE & 2 ¥ N
S B il M Ot B A8 AL 0 (32 30)
IKEF e, BLER BN, MEF R, SRl K, BEF AT eoe e e e e e e e

TUVNVT R RELTCH B & RSB U B A L Y Ry oW J7 1 OFF Al (3¢ 30)

140

141

141

142

142

143

143

144

144

145

145

146



THHASE, REET, A KRR, EEEA, FIAEME, fofk, MARIT,
BRATEFAS, IHEFHIFS « ¢ o o 0 o o o o o o v e o o e et e e e e e e e

fER K7y 7 & 5 % @ 4°-methyl- « -pyrrolidinohexanophenone & U8 4-methyl- «
-ethylaminopentiophenone @& i R L L THOE R AL B O H (5 3T)

HEERE, THRE, REFEL, BHZKF, HHISE, ROEZ - - - - - .
A7 2 VIR B R S DA BB ST AR AR Y = 2T T — YL E Al o # 1 7T
(55 30)

THSER, EiEE, LRE, EHZ T, KHEEL, A,

HEEE, RS, IFHIE e o o o v v v oo v et e e e e

ErauiionT () U=y T F UV R A LTy B iE O/ G
H RS, AAET, AIRHEE, e TR, BERTOUR, KRIFwE, M,

VISR, IR, WBMZE, WEEEE, MR, PRFEN, B,
FRFUAH, BAARHI, SRS, IWAE, BRI« e e e

FAD K DS T Wk O K& O BRI 2 D58 (P 30)
FhoOBENE, 2 D5, —REE, BEIER, HOHER . - e e e e e e e e

~NATOW BT ANA R TR E O GE on-site i H B L OVE & (38 30)

TIRDR—=2AF A fili JHT & MucSac |2k 32 HE fif B2 o 52 88 (3¢ 30)

RIWIESE, JIT—RR, REEME RS, B —, LEE—, EEMI, sl -

ERNREMELREE T L2 RLLET U —MHE IR BEHTONEARE LD
A Al - R BRORF BE D HE YR B /R A A xf R ELT-
BT, RILTESE, PEZET, B OB e o v v o o o v v oo v o v e

Rl B4R &b 5 4 Bt Ok B8 oo B 3 IR (3 30)

ﬁ %’f#, j(ﬂJE%, ﬁ%%%’ EF'.%%{I ..................
Ny TH o7V 7 —RIEMEIEICEDENZER P RBI Ry T 72 B0
p-YrauXr By DR B4y

':IZI:EEMQEDEJ’ %*TE% ...........................

BREAKNODOL A X7 )8 W A O H R LERkE
S AlIE e R I I T T T T T T

A TBRBE K DDA RTq8 ET7 A= S L2 OHI [ 11HET DI
FEJTEZS o ¢ = o ¢ o 0 o o o o o o o o s ot o o a s s s o e

WIETRBEARDLDLIUF R T B ETA—NBHEZOHIE ) [SIREARPLOL VA X7
BEOBRE HEELERLGTFRAEE
o LI T e T T

B e KA BRAC 1% 1 K A PR S IR B W B oD A0 B R R
HH O, mARE, MREE, LERE, PEET, AREKE, LHEBURRE,
IR, HEEREZ, WES, IHAKERE - o 0 v e e e e e e e e

146

147

147

148

148

149

149

150

150

151

151

152

152

153



AR E
T 2 WERI T T a L BEC DOFRIE & BEREMRNT B L OSE{ T2 Wik o B3
N N I I T R R T T T T

HAREPIZ I D it s P R IR O RERZ 70 -9 “E AT
- ALRCHTBARLERL I O afE U 2 7 [N+ & L TO/RGET -
UZRTERR « + o 0 v o v o e e e e e e e e e e e e e e e e e e e e

ANNUAL REPORT OF OSAKA INSTITUTE OF PUBLIC HEALTH

CONTENTS

Original Articles

Antibody responses against pandemic virus in adults of Osaka before and after 2009 influenza pandemic

Y. OKUNO, S. MORIKAWA, T. SASAKI, T. UKAId,, S. HIROI, K. NAKATA,
K. YAMAGISHI, H. IMANO, M. KIYAMAand H.ISO = « « « « « ¢« « ¢ « ¢ -

Epidemic and molecular epidemiological analysis of enterovirus and human parechovirus infection in Osaka
Prefecture (Fiscal 2018 Report) (in Japanese)

K. NAKATA and K. MOTOMURA * = = = = = = = = & ¢ ¢t oo oo v v o

Influenza activity during the 2018/2019 season in Osaka prefecture (in Japanese)
S. MORIKAWA, S. HIROI and K. MOTOMURA =« = + = = =+ = « ¢ « « « o =

Mosquito-Borne Virus Surveillance in Osaka Prefecture (Fiscal 2018 Report) (in Japanese)
I. AOYAMA, T.SASAKI, TYAMASAKI and T. YUMISASHI + =« « =« « « « « = -

Enteric pathogens detected during investigation of food poisoning outbreaks in Osaka City in 2018

(in Japanese)
H. NAKAMURA, K. GOTO, K. UMEDA, K. YAMAMOTO, Y. HIRAI, A. FUKUDA,
N. ABE, H. KUBO, A. KAIDA, S. P. YAMAMOTO, T. BABA, Y. HIRAI, K.EGAWA,
A. HASE, A. AKIYOSHI, S. SHIBAKAWA, K. YAMAZAKI and J. OGASAWARA - -

Listeria monocytogenes contamination in frozen fruits repackaging plants (in Japanese)

H. NAKAMURA, Y. HIRAI, M. MUTOU, Y. MIYAKI, H. KOYAMA, Y. NAKANO,
A. SETSUDA, J. OKUHARA, and J. OGASAWARA = * = = = =« « = ¢ o o« =

Analysis of surfactants contaminated in the beverages using LC-MS (in Japanese)
Y. KAKIMOTO, M. YAMAGUCHI and N. KAKUTANI + =« = ¢+« « o o o

Validation study for analytical method of Neonicotinoid Pesticides and Fipronil in livestock products
(in Japanese)
M. TSUJINO, Y. KITAGAWA, M. YAMAGUCHI, K. AWAZU, C. NOMURA,
H. NAGAYOSHI, I. SHIRAKAWA , N. KAKUTANI * =+ = = = = o o o oo oo

154

157

17

26

34

40

48

57



Examination of cucurbitacins analysis method (in Japanese)
M. YAMAGUCHI, M. TSUJINO, N. KAKUTANI = + = = ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o ¢

Simultaneous analysis of nine preservatives in foods by solvent extraction and HPLC (in Japanese)

T. YAMASAKI, C. NOMURA, K. AWAZU, Y. KAKIMOTO, M. YAMAGUCHI,
T. FUIIWARA and NNKAKUTANI * + ¢ =+ 0 0 000 oo 00000000 e

Results of external quality control on the analytical measures for benzene in tap water, performed in 2017
in Osaka Prefecture (in Japanese)

Y. KOIZUMI ¢  * ¢ o o o o o o o o o o o o o o o o o s o o o s o o o

Results of external quality control on the analytical methods for lead in tap water, performed in 2017
in Osaka Prefecture (in Japanese)

J.YOSHIDA and T. NAKAJIMA * * + ¢ ¢ ¢ ¢ s s s o o o o o o o oo o oo

Analytical method for 2,2,4-trimethyl-1,3-pentanediolmonoisobutyrate,
2,2,4-trimethyl-1,3-pentanedioldiisobutyrate and 2-ethyl-1-hexanol in indoor air (in Japanese)

T. YOSHIDA, M. MIMURA, T. OOSHIMA and N. YAMAGUCHI * + =« « = « - - -

Results of external quality control on the analytical measures for iron and total residue in drinking water,
performed in 2018 in Osaka Prefecture (in Japanese)

T.NAKAJIMA, F. ADACHI and Y. KOIZUMI '+ = + « « « ¢ ¢ o o o o o o o o

Verification survey of Johkasou after implementation of new standards (in Japanese)

F. ADACHLI, J. YOSHIDA, R. TAKATSUKA, A. NAGAO, A. MITSUDA and
M. TSUCHIYA -----------------------------

Survey of environmental and food radioactivity in Osaka Prefecture (Fiscal 2018 Report) (in Japanese)
T. HIZUKA, M. OHYAMA and N. YAMAGUCHI + =+ = « « = = ¢« =« « « o

Abstracts

The presence of colistin resistance gene mcr-1 and -3 in ESBL producing Escherichia coli isolated from food
in Ho Chi Minh City, Vietnam.

T. YAMAGUCHI, R. KAWAHARA, K. HARADA, S. TERUYA, T. NAKAYAMA,
D. MOTOOKA, S. NAKAMURA, P. D. NGUYEN, Y. KUMEDA, C. V. DANG,
K. HIRATA and Y YAMAMOTO ---------------------

Current prevention and control of health care-associated infections in long-term care facilities for the elderly
in Japan
N. KARIYA, N. SAKON, J. KOMANO, K. TOMONO and H. ISO. = + =+ « « « - -

Foodborne Outbreaks Caused by Human Norovirus GII.P17-GII.17-Contaminated Nori, Japan, 2017

N. SAKON, K. SADAMASU, T. SHINKAI, Y. HAMAJIMA, H. YOSHITOMI,
Y. MATSUSHIMA, R. TAKADA, F. TARASOMA, A. NAKAMURA, J. KOMANO,
K. NAGASAWA, H. SHIMIZU, K. KATAYAMA, H. KIMURA * =+ = = « = = * =

Recent topics in public health of infectious diseases in Osaka (in Japanese)
N.SAKON, T.KURATA, TKAWAHATA, Y.KOJIMA, TYUMISASHI « + = + - - -

Evaluation of One-Step Real-Time PCR Kit Employing Quick Fecal Processing Protocol For Rapid
Norovirus Genome Detection (in Japanese)

K.TERAUCHI, HMATSUMOTO, T.YAMAZAKI, T KUROITA, A.SOGABE,

T. ARAKAWA’ NS AKON .........................

64

69

75

83

89

96

106

119

129

129

130

130

131



Human norovirus propagation in human induced pluripotent stem cell-derived intestinal epithelial cells

S.SATO, K.HISAIE, S. KUROKAWA, A. SUZUKI, N.SAKON, Y.UCHIDA,
YYUKL and H KIYONO .........................

Urinary B2-microglobulin as an early marker of infantile enterovirus and human parechovirus infections.

J. AZUMA, T. YAMAMOTO, M. SAKURAI R. AMOU, C. YAMADA,
K. HASHIMOTO, S. KAIJITA, K. YAMAMOTO, E. KIJIMA, Y. MIZOGUCH]I,
K. NAKATA, T. SHIMOTSUJI and K. OZONQO *+ = =+ = =« = ¢ = o o o o o o

Four cases of human parechovirus-3 infection: An evidence of highly elevated urinary 2 microglobulin
levels in the early onset periods (in Japanese)

C. YAMADA, J. AZUMA, S. ISHIMI, T.NITTA, C. AMOU, M. SAKURAI,
R. KIJIMA, K. NAKATA, Y. MIZOGUCHI, T. SHIMOTUIJI and T. YAMAMOTO - -

Case reports of acute flaccid paralysis patient detected EV-D68 in Osaka Prefecture (in Japanese)
K. NAKATA, K. MOTOMURA, K. IKUTA, K. KOBAYASHI and Y. OKUNO * =+ - -

Rubella Virus Genotype 1E in Travelers Returning to Japan from Indonesia, 2017

D. KANBAYASHI, T. KURATA, Y. NISHINO, F. ORII, Y. TAKII, M. KINOSHITA,
T. OHARA, K. MOTOMURA and T. YUMISASHI * = = ¢ ¢ ¢« o o o 0o 0o o

Clinical Value of Enzyme Immunoassay that Detects Rubella-Specific Immunoglobulin M Immediately After
Disease Onset

T. KURATA, K. UCHINO, C. HOTTA, A. OGURA, T. MIYOSHI, T. TANAKA,
T. OGAWA, T. YUMISASHI, D. KANBAYASHI and J. KOMANO + =« = = = = - -

Human monoclonal antibodies against West Nile virus from Japanese encephalitis-vaccinated volunteers

T. OZAWA, H. MASAKI, T. TAKASAKI, L AOYAMA, T. YUMISASHI,
A. YAMANAKA, E. KONISHI, Y. OHNUKI, A. MURAGUCHI and K. KISHI -+ - -

Raccoon and tick-borne infections in Osaka (in Japanese)
I. AOYAM A ------------------------------

Genomic surveillance of Neisseria gonorrhoeae to investigate the distribution and evolution of antimicrobial
resistance determinants and lineages

K. YAHARA, S. NAKAYAMA, K. SHIMUTA, K. LEE, M. MORITA,
T. KAWAHATA, T. KUROKI, Y. WATANABEd, H. OHYA, M. YASUDA,
T. DEGUCHIL, X. DIDELOT and M. OHNISHI = * = « =« ¢ ¢ ¢« o o o o o

Comparative evaluation of the GeeniusTM HIV 1/2 Confirmatory Assay and the HIV-1 and HIV-2 Western
blots in the Japanese population

M. KONDO, K. SUDO, T. SANO, T. KAWAHATA, L. ITODA, S. INAMURO,
Y. YOSHIMURA, N. TACHIKAWA, Y. KOJIMA, H. MORI, H. FUJTWARA,
N. HASEGAWA and S KATO -----------------------

Circulation of Distinct Treponema pallidum Strains in Individuals with Heterosexual Orientation and Men
Who Have Sex with Men (MSM)

Y. KOJIMA, K. FURUBAYASHI, T. KAWAHATA, H. MORI and J. KOMANO - - -

RPR negative primary syphilis (in Japanese)
K. FURUBAYASHIL, Y. KOJIMA and T. KAWAHATA + = « = ¢ = ¢ ¢ ¢ ¢ o ¢

The role of flies in the maintenance of antimicrobial resistance in farm environments
A. FUKUDA, M. USUIL, M. OKAMURA, D.-L. HU and Y. TAMURA * =+ + <« + « -

131

132

132

133

133

134

134

135

135

136

136

137

137



Co-harboring of cephalosporin (bla)/colistin (mcr) resistance genes among Enterobacteriaceae from flies
in Thailand

A. FUKUDA, M. USUI, T. OKUBO, C. TAGAKI, N. SUNKPANYATHAM
and Y T AMURA ............................

The Picture of Dorian Gray: shell corrosion allows freshwater and brackish-water gastropods to masquerade
as empty shells

K. YAMAZAKI ¢ = © ¢ o o o o o o o o o o o o s o o o o o o o o o o o o

Discovery of a new, adventive, spider wasp, Lissocnemis brevipennis, in Japan (Hymenoptera: Pompilidae:
Ctenocerinae)

R. MATSUMOTO, H. MIYAKE, K. YAMAZAKI, T. AONO and A. SHIMIZU - - - -

Possibility of paragonimiasis due to consumption of raw deer meat (in Japanese)
K. MATSUO, J. MORIBE, Y. TAKASHIMA, S. KASUYA, A. YOSHIDA, N. ABE,
W. SAIJUNTHA and T. AGATSUMA + + = =+ ¢ ¢ ¢ s o ¢ o o o o 0 o o o

A new avian Cryptosporidium genotype in a 1-month-old caged brown wood owl (Strix leptogrammica) with
severe dehydration and diarrhea

[. MAKINO, M. INUMARU, N. ABE and Y. SATO = =+ =+ = + = « ¢ ¢ o ¢ ¢ o

Molecular and biological differences among Ochroconis strains collected from indoor and outdoor
environments

N. HAMADA and N. ABE © © ¢ ¢ o o o ¢ ¢ ¢ o o o s o o s o o o o o e e

Site of infection and genetic analysis of Philometroides branchiostegi-like nematode found in horsehead
tilefish Branchiostegus japonicas (in Japanese)

N. ABE’ S AONO and T. BABA ----------------------

Propagation of rhinovirus C in differentiated immortalized human airway epithelial cells

M. NAKAUCHI, N. NAGATA, I. TAKAYAMA, S. SAITO, H. KUBO, A. KAIDA,
K. OBA, T. ODAGIRIi and T. KAGEYAMA + = ¢ = ¢ ¢ o o o 0000 00 v e

Longitudinal genotyping surveillance of Mycobacterium tuberculosis in an area with high tuberculosis
incidence shows high transmission rate of the modern Beijing subfamily in Japan
K. YAMAMOTO, S. TAKEUCH], J. SETO, A. SHIMOUCHI, J. KOMUKALI, A. Hase,
H. NAKAMURA, K. UMEDA, Y. HIRAI, K. MATSUMOTO, J. OGASAWARA,
T. WADA’ and T YAMAMOTO ----------------------

Oxidation of 1-chloropyrene by human CYP1 family and CYP2A subfamily cytochrome P450 enzymes:
catalytic roles of two CYP1BI1 and five CYP2A13 allelic variants
T. SHIMADA, N. MURAYAMA, K. KAKIMOTO, S. TAKENAKA, Y.R. LIM,
S. YEOM, D. KIM, H. YAMAZAK]I, F.P. GUENGERICH and M. KOMORI

Determination of the human cytochrome P450 monooxygenase catalyzing the enantioselective oxidation of
2,2°.3,5 ,6-pentachlorobiphenyl (PCB 95) and 2,2°,3,4,4°,5°,6-heptachlorobiphenyl (PCB 183)

H. NAGAYOSHI, K. KAKIMOTO, Y. KONISHI, K. KAJIMURA and T. NAKANO

Enhancement of Pesticide Peak Response in GC-MS in the Presence of Multiple Co-Existing Reference
Pesticides

M. YOSHIMITSU, K. AKUTSU, Y. KITAGAWA, S. TAKATORI, N. FUKUI,
M. OSAKADA, S. YAMAGUCHI, M. NAMIKAWA, S. BAN, Y. OKUBO,

R. NAKASHIMA, R. MARUYAMA, N. KAKUTANI, I. MIYAMOTO,

K. YAMASHITA, T. NISHIYAMA, M. SHINTO, N. YAMAMOTO, Y. TAKAL,
K. HINOSHITA, K. KAJIMURA, H. OBANA and T. WATANABE

138

138

139

139

140

140

141

141

142

142

143

143



Development of enzyme-linked immunosorbent assay for analysis of total aflatoxins based on monoclonal
antibody reactive with aflatoxins By, B,, Gy, and G,

T. YAMASAKI, S. MIYAKE, N. SATO, Y. HIRAKAWA, S. IWASA, H. NARITA and
T. WAT ANABE © ¢ * ¢ ¢ o o o o o o o o o o o o o o o o o o o o o o o o

Specific detection of ¢c-Kit expressed on human cell surface by immunosensor based on surface plasmon
resonance

S. MIYAKE, D. IRIKURA, T. YAMASAKI © * ¢ = ¢ = ¢ o 000000000

Detection of mast cells expressing c-Kit using antibody covalently bound to gelatin elongated from surface of
immunosensor based on surface plasmon resonance

S. MIYAKE, D. IRIKURA, T. YAMASAKI * * ¢ = ¢ = ¢ 00000000000

IL-18 and IFN-gamma expression enhances contact hypersensitivity after oral administration of naturally
oxidized olive oil to mice

H. OGINO, K. MURANO, T. OKUNO, F. SAKAZAKI, T. ARAKAWA and H. Ueno

Naturally oxidized olive oil exacerbates contact hypersensitivity by promoting differentiation into effector
T cells and increasing antigen-specific IFN-y production

H. OGINO, T. OKUNO, K. MURANO, T. ARAKAWA and H. UENO * + « « = = -

Evaluation of cleaning methods for residual orange extract on different cookware materials using ELISA
with profilin allergen indicator

K. KIYOTA, J. SAKATA, T. SATSUKI-MURAKAMI, M. YOSHIMITSU,
K. AKUTSU, M. KI, H. HASHIMOTO, K. KAJIMURA and T. YAMANO + * =+ - -

Detection of pyrovalerone as a possible synthetic by-product of 4’-methyl- « -pyrrolidinohexanophenone and
4-methyl- « -ethylaminopentiophenone in illicit drug products
T. TAGAML T. DOI, A. TAKEDA, A. ASADA, K. KIYOTA and Y. SAWABE - - - -

Characterization of a new illicit phosphodiesterase-type-5 inhibitor identified in the softgel shell of a dietary
supplement

T. DOI, K. TAKAHASHI, M. YAMAZAKI, A. ASADA, A. TAKEDA, K. KIYOTA,
T. TAGAML Y. SAWABE and T. YAMANO =+ = ¢ ¢ ¢ 0 o 0000000 o e

Studies on Arecae Semen (In Jananese)

T. TAGAMI, K. ARIMOTO, R. ISHIHARA, M. ITO, K. IMURA, I. O],
M. OKASAKA, A. KAWABATA, E. SAKAIL H. SHIMADA, Y. SHIMADA,
Y. TAKAI K. NISHIO, R. NOMURA, H. MATSUDA, T. MATSUMOTO,

M. MORIYASU, Y. YAMAMOTO and T. YOKOKURA « ¢ ¢ ¢ ¢ ¢ ¢ o 0 oo o o

Effects of Asian dust events on atmospheric bacterial communities at different distances downwind of the
source region

J. PARK, P.-F. LI, T. ICHIJO, M. NASU and N. YAMAGUCHI *= = = « = + = = - -

Rapid on-site detection and quantification of food-borne pathogens using microfluidic devices

N.YAMAGUCHI # * © * ¢ o o o o o o o s o s o s s s o s o s o s o o o

Effects of nitrous acid exposure on baseline pulmonary resistance and Muc5ac in rats

M. OHYAMA, I. HORIE, Y. ISOHAMA, K. AZUMA, S. ADACHI, C. MINEJIMA
and N.TAKENAKA © * * o ¢ o o o o o o o o o o o o o o o o o o o o o o

144

144

145

145

146

146

147

147

148

148

149

149



Evaluation of wooden interior of nurseries based on questionnaire surveys among guardians/childcare
workers and indoor environment measurement — Case of solid Japanese cypress (Chamaecyparis obtuse)
from Osaka Prefecture — (in Japanese)

I. BAMBA, M. OHYAMA, T. NAKAJIMA and K. AZUMA + = = « = =+ = « « - 150

Background factors of chemical intolerance and parent-child relationships
K. AZUMA, M. OHYAMA, E. AZUMA and T. NAKAJIMA + =+ ¢ + =« « = « « « 150

Simultaneous determination of moth-repellent, naphthalene and p-dichlorobenzene, in indoor air by passive
sampling — solvent extraction (in Japanese)

T.YOSHIDA and M. MIMURA + + = = = = = = + + + s+ ¢ ot o o o o oo 151

Current status and issues of examination method of Legionella bacteria in environmental water
(in Japanese)

A EDAGAWA * * o & o o o o o o s o o o o o s s s s o o o o o o 151

The detection and control of Legionella host amoeba from environmental water [1] Opening remarks
(in Japanese)
A EDAGAWA * *  © o o s o o o o o o o o s o s s o o o o o s o o o o 152

The detection and control of Legionella host amoeba from environmental water [5] The detection of
Legionella from environmental water — culture and genetic testing method (in Japanese)

A EDAGAWA * *  © o o o o o o o o s o o o o o s s s o o o o o o o 152

Advanced water treatment for removal of chemicals difficult to treat by aater purification (in Japanese)

J. YOSHIDA, S. TAKAGI, Y. KOIZUMI, F. ADACHI, T. NAKAJIMA,
D. MATSUDA, K. UEDA, Y. KOBAYASHI, H. INOUE, S. HAYASHI and
N. YAMAGUCHI ---------------------------- 1 5 3

Thesis summary
Identification and characterization of Binary Enterotoxin of Clostridium perfringens, BEC, and development
of clinical detection method for the genes
SSYONOGI * *  © © ¢ o o o o o o o o o o o s s o s o o o o s o o oo 154

Longitudinal genotyping surveillance of Mycobacterium tuberculosis in an area with high tuberculosis
incidence shows high transmission rate of the modern Beijing subfamily in Japan

K. YAMAMOTO ---------------------------- 1 57



KRR 2 S FE TR 72454 Ann. Rep. Osaka. Inst. Pub. Health, 3, 1-8 (2019)

2009 A 7N PR T Iy ZEHRICEBIT D RIRORAD /XTI v 7

T A IVAIZKET HHUR L AR &

BF R . BRI T O, Pexa RIEK S, MhfAcE . BE B, hmET
HFERES SHIH RILEZ: &

2009 -4 H~6 H & 2010 -4 A ~6 AIZKIT T ORGSR CERIS 17z 241 £ O~7 1iE 2 VY, 2009
NRUTF I THIEOA 7 W ATID HINL U 27 F 8K, A/Brisbane/59/2007 & A/California/7/2009 (Z
&t U C HI il & Srfnfii Z20E L7z, 2009 4EDMLIEIZ K 5 A/Brisbane/59/2007 (25t~ 2 #k# o> HI HUiARLE:
LT 62.2%. FRPURHIERIT 49.4% & E0>- 7228, A/California/7/2009 (2% L ClIHFHUABIESR T 7.1%
L&D o T2, 2010 FFOIMIFED A/California/7/2009 (ZkF4 2 FRHUARGESRIL 22.0% & @< 72V R 1970
FELARRIZ AR U7 13 2 LIRS A L7 K 0 <, 45.7% %R LT, Z OIS PTARE

(ZHBRL, FERAD ST Iy 7 A NVAEGR LT o1 2 & BT T,

F—U—R:2009 A TN Y NRTIv T NUT Iy T UANVA HURGHRER

2009 FFE4 Rz AF v o, LK TRAELZT #H
Fed A L HINT (HINIpdm) 7 A VAL, B U
t R, THDOAL L TINT T A NRAEERET
DB THEETA VAT, TNETHITL T
72 HINL A VR & DOHURMEIT R E < ZLL T
7=V ZOUA NI K DFATIZEHEI R
IZPER L, 2009 45 A, WHO 13 21 fithdde#o /<
YTy L ES LY, BATHINIpdm A L
ADEANIRH ENZ01% 2009 425 H 9 AT, %
AT AARE AP IR Lz Y, o
—Z71X10 H A 11 A EAIC, 2010 F4EHIC
ITRE LT, @H OFHiA 7 v o ORAT
DOE—27131 ARNDS 2 A BN <, 2009 i
HE|OFAT T oTe, SN DIRTEALEN
HINIpdm T, 2009/2010 3 — X AXZ D7 A LA
B L AT ChH -T2,

ATIA TN T A L AD HINL U A VA
. AXAL U EORR E 72572 1918 D
H2N2 7 A JVADHEBLT 5 1957 - F Tk O T
AV TINTZHDRRTANA LI TE T2, %
D%, K 20 FFEFEOFFEZ BT 1977 4212 HINL
A NVAR Y EPEOFER E UCTHHEL L, 2009
££/Z HINIpdm 7 A /L AT X #ib % % T HINI
TANAE L THATEERDIEL TV, Lo
T, UANADREZZ 53052 FT TR -
/NRZFROT, HINIpdm HEBIRFIZIZE A EDE H
MHEIREY, HDHVNEIT 7 F N2k D HINL 7 A
VAR LT B O E2H L TnH EBZ D
1%, HINIpdm 7 A /L AIZx LTS T 2w 7 i
DIMETURMEZTINTKE, 74 T R 44
V7. BB, AT T RbOWmEICLD L,
PURBG R OFIGIZ/ IR, BN TR W3,

a KRR EHARNTI AT
b KEBEREZ AT 7 A )L AR

¢ KBORSFHADIFEIITET Gt - KR A BAERT 7 A /L AT

d KRBl e A HARRI e T I R e i PR
e PR N FERCRIER A FE =
£ RBORAIE AT T ER L i R A R

g RERPRAEZESRM KRB AEER G TR > 2 —



AN EMRBIZ LR TE 2o T F
7o MLISHUAME & S IEZ OB 2 FH~7-FEk, X
KA D OHE T, FIEHR OFIEITNEAE
BIZE <. TN EDRBIC LT3 TR 725
THEY ., FRGIEEOFIE &R T 2R LT
7= 2100 ZRLSOEEE DI IRER T, =
NODOEMTEERETH 7= ), BRI
% HINIpdm 7 A VAR BHRL 2K 2%
RTINS OFEZ T THY W, s
L OTZFRDEA T2 RKICTHRED M L E 2 T,
B C/NRIZOW TR D DIINEETH 523,

FRAEANZ BRI S NI A D MLTEMRE S TR D |

IhEFHATHZ&ICLT,

2009 /X2 T 2 v ZIZ LB RIOEROHUAL
AR ABPARD T2 DI, FATRIRICER M S U
72 [Rl— A2 b O IIEHUARM 2 JE L7221 HUuE7e 6
720N, T, KBFNORSRE TR bz 8
TR Q009444 H~6 A) LU F Iy
7% (2010 /-4 H~6 H) O7 i OIRIMmEKEE
SERHIEGUAME HIME) & FFnbuiAan (Ffoh) %
WELTZ, FY Lo P UANRELT, RT3
v JRIDT 7 F 8 Tdh5H AlBrisbane/59/2007 &
N T I v 7 U4 AKTHD
A/California/7/2009 % Fi\ 7=, JHIERS R A9 4
IXHAEAERI ORGSR N7 0 . KIRIZE
% 2009 /3T Xy 7 OFATIRILO —5E3 6 2
IZTEBHEEZT,

orogE 5 ik

1. PRy

AN LT D KB RO RZ b
72IIEN S, 2009 44 A~6 A & 2010 44 A~6
AIZER S e~7 g 2 L, SRk Lz,
FIZ 5 DFTORMOFHEFTE | 1 D PFTOARIRER]
DB SEIL L, —80°C T STV - MLiE
W, ARt 241 2 ORASHSRE Ol
1926 FAEFIL, BAIE 1983 FEEE T, Bk
141 4. 2 100 4 T - 7=,

2. HI#BR

HA Hiiie LT, 2009 FED/R 7 X v 7 LIRTD
U F T H D A/Brisbane/59/2007 5 LN
HINIpdm T % A/California/7/2009 % FH\ N CHimS
EAToTo, WikkE b, ENLEYYEMSEITA 7 v

TP TANAEE 2 — X0y E STz, B
B OIMIEIX RDE (D) [E6F) (5> B AHER
24 ZEH U CIRRERNA > b B ¥ —BRE0E
ETol= %%, BTy MIEROTINC X 2 ARifER
HIREHER OBREZATV PBS (27T 10 f5AHRICH
T, 2 BRI AT - 72 M3 25 pl/well & 8
EAT/50 ul [ ZFREE L7z HA HUR 25 uL/well Z7RF0
L. ZBIE T 30 FfE: 0.7%DE/NE v MRILER
FABERR 50 uL/well 23RN0 L, 2876 T 45 SR Lz,
HI %7~ L7 Mg O R ARG Z HUA & L=,

3. HRnEAER

RDE QU L 7=l D Mi& & 10 1505 2 Befg
AR U7~ MG A7 100 TCID/50 pl (S EE %31
# L 7= A/Brisbane/592007 H L < X
A/California/7/2009 7 A /L AR IR & F8&IRA L
34°CT 1 WA v F 2 X— 2 To72, HHENLE
B 96 well R~ A 77 L— MMIE®E L
MDCK % 100 uL/well OEEIE DMEM £

(SIGMA) TyedL, I - 7 A VAR 100
uL/well 2L 34°CIi2 T30 501 »FaX— &
1Tolc, £D#%, EIEZWGIL 100 uL/well O
acetylated trypsin (SIGMA, 3 ug/mL) /i DMEM %
WL, 34°C T 72 IS8 21T o 7o, 554814, PBS
Tl Z el /—/VZCTREEL, 73 F
75 v 7 10B (Bt 7 4 /L LZFDGHEE, 0.1%wiv)
Wil E DT Z 1T o7, UA VAR E 54
VIS 2 M35 O RABRYE IO W5 A il &
L7,

AMFFEIT, KPR ZE &R T, KPR
2R TE R M ONK R PRI SRRV A R 23 AT BR
AT v 2 — DI EEEEE S DOAGR AT
TN %5t &3 2 EAIFGEIC B3 2 faikest )
FESFLCEMLIZBOTH D,

LI S

1. HAFRIGUAAR

AT RE OASEHA B 25, HAEER] O H
fli & " Fn ffi %  A/Brisbane/59/2007 &
A/California/7/2009 |Zxf L CHIE L7z B 1), 73
F I v 7 Ei# (2009 4 & 2010 F£) D
A/Brisbane/59/2007 2%} 5 HIfli (F 1, a) &H
Foffi (1. b). KO A/California/7/2009 (25195



HIffi (&1, ¢) EHFMli GE 1, d) Zg Lz,
HI A, Rl & & 1:10 L EOE 2~ EhuiAR
& L7z, 2009 13 (2009 A IZERER & vz ifniE) T
I%. A/Brisbane/59/2007 1= L C HI HTiARBHEZRIT
62.2% (150/241) | FAIGUARRGE ST 49.4% (119/241)
L, BREEE DL BDHAFICED BT
2009 /325 2w 7 IBTIZ HINT 7 A /L ADHUR
#2252 F QU e, FRARNFUARRE SR T 2009 1Mk &
2010 I (50.6% (122/241)) & DRNCKRE A2741%
D BTN T2A3, HI HUABEIERCIE 2010 M

15 (84.6% (204/241)) DFFA% 2009 MIEL Y &
VMEZ R L7Z, 2009 IfiJE A/California/7/2009 (Z
K9 D HFHURGERIT 7.1% (17/241) &b C
<L KER Gy DIRASRT ST 2009 FELLRTZIE/ N
T v I A NATELO T A NV AGURIZ IR S
TWippo o EHERIS -, UL, 2010 i
DOIPFIPURESERIT 22.0% (53/241) & EHL,

BEIZ 1970 AELARRIC AR L 7= B CId 45.7%

(16/35) EEVMEZE R LT,

1 AR

@ (0
) . i HI fili(A/Brisbane/59/2007) ) B \ HIflli (A/California/7/2009)
HHAAE N iG] HAEA N 13
<10 10 20 40 80 160 320 640 640 <10 10 20 40 80 160 320 640 >640
2000 0 5 3 0 0 0 0 0 0 2000 5 3 0 0 0 0 0 0 0
<1940 8 <1940 8
2000 0 5 1 1 1 0 0 0 0 200 3 4 0 0 1 0 0 0 0
2000 13 10 3 0 0 1 1 0 1 2000 27 2 0 0 0 0 0 0 0
1940-1944 29 1940-1944 29
2000 5 13 5 3 1 1 0 1 0 2000 20 6 2 1 0 0 0 0 0
2000 15 7 7 2 2 0 0 0 0 2000 29 4 0 0 0 0 0 0 0
19451949 33 19451949 33
2000 6 14 7 5 1 0 0 0 0 2000 19 9 3 1 1 0 0 0 0
2000 14 16 7 1 1 0 0 0 0 2000 34 5 0 0 0 0 0 0 0
1950-1954 39 1950-1954 39
200 5 21 6 5 2 0 0 0 0 2000 27 9 2 0 0 0 0 1 0
2000 14 12 4 0 0 0 0 0 0 2000 25 3 1 1 0 0 0 0 0
19551959 30 19551959 30
200 9 18 2 1 0 0 0 0 0 2000 19 4 4 2 0 0 1 0 0
200 13 15 5 2 2 1 0 0 0 2000 3 6 0 1 0 0 0 0 0
1960-1964 38 1960-1964 38
00 7 14 8 4 3 1 0 1 0 200 2 9 3 1 3 0 0 0 0
200 14 9 4 0 2 0 0 0 0 2000 23 5 0 0 1 0 0 0 0
19651970 29 19651970 29
200 3 16 6 1 3 0 0 0 0 200 2 5 0 0 1 1 0 0 0
200 5 10 3 2 2 0 0 0 0 2000 20 1 1 0 0 0 0 0 0
1970-1979 22 1970-1979 22
00 2 7 7 6 0 0 0 0 0 200 12 3 3 0 2 1 1 0 0
200 3 4 0 2 3 1 0 0 0 200 10 3 0 0 0 0 0 0 0
1979< 13 1979< 13
200 0 4 2 3 3 1 0 0 0 200 6 1 3 1 2 0 0 0 0
it Ly W 9L 8 3% 9 1 3 1 0 1 it g 29 M » 2 2 1 0 0 0 0
- 2000 37 112 4 29 14 3 0 2 0 - 200 150 5 2 6 10 2 2 1 0
®) (d
. . i (A/Brisbane/59/2007) y thFii (A/California/7/2009)
A N iR HAAE N iR
<10 10 20 40 S0 160 320 640 >640 <10 10 20 40 80 160 320 640 >640
200 4 1 1 2 0 0 0 0 0 200 8 0 0 0 0 0 0 0 0
<1940 8 <1940 8
200 2 4 1 1 0 0 0 0 0 200 6 1 0 1 0 0 0 0 0
200 15 2 2 4 2 1 1 0 2 200 29 0 0 0 0 0 0 0 0
1940-1944 29 1940-1944 29
00 13 3 2 3 3 3 1 0 1 200 27 0 1 0 1 0 0 0 0
200 19 5 0 3 3 3 0 0 0 200 32 0 1 0 0 0 0 0 0
19451949 33 19451949 33
200 210 1 3 3 4 0 1 0 0 200 29 2 1 0 1 0 0 0 0
200 20 5 7 2 1 2 2 0 0 200 3% 1 0 0 0 0 0 0 0
1950-1954 39 1950-1954 39
200 19 9 4 3 1 3 0 0 0 200 3 3 0 0 0 0 0 1 0
200 16 3 2 3 4 2 0 0 0 200 27 0 3 0 0 0 0 0 0
19551959 30 19551959 30
200 16 5 1 4 3 0 1 0 0 200 20 4 1 3 2 0 0 0 0
200 16 5 3 3 2 4 3 1 1 200 33 3 1 1 0 0 0 0 0
1960-1964 38 1960-1964 38
200 18 5 4 1 4 1 4 0 1 200 28 4 4 1 1 0 0 0 0
200 16 1 0 6 3 0 1 2 0 200 25 2 2 0 0 0 0 0 0
19651970 29 19651970 29
200 16 2 3 2 3 2 0 1 0 200 24 1 1 1 1 1 0 0 0
200 11 3 1 1 3 3 0 0 0 200 20 2 0 0 0 0 0 0 0
1970-1979 22 1970-1979 22
200 11 3 1 2 3 2 0 0 0 200 14 2 2 2 1 1 0 0 0
200 5 0 0 3 2 0 1 1 1 200 12 1 0 0 0 0 0 0 0
1979< 13 1979< 13
200 3 1 0 4 1 1 2 0 1 200 5 2 2 2 2 0 0 0 0
N 2000 122 25 16 27 20 15 8 4 4 o 200 24 9 7 1 0 0 0 0 0
it 241 et 241
2000 19 33 19 23 2 12 9 1 3 200 18 19 12 10 9 2 0 1 0




2. HAFRITURE R
PUREDSFEERICHEE B 2 Hb 1:20 L EE
IRTRRENTONT, JURBE R 2 HAFRIIR
L7z (@1, K1dDa, b, e, diFFE 1ITHILL
T# L72, A/Brisbane/59/2007 (ZxF L Cix, \Wih
DOHAFETE 2009 MILiE & 2010 HLIEDFOHUAL;
PERICK E 72EWTERO B o7- (K 1a. b)),
—J7. AlCalifornia/7/2009 (2%} % 2009 ILiFIZ>
WTCIE, HIAf, HPAf & b BEPESR 3D TR -

7223, 2010 MIECTIEE < 720 | FEC 1970 LI
(a) HIff
(A/Brisbane/59/2007)
80
70
60
50
E 40
30
il
10
AT
g2gsgceg2gs22g82gse8
888888888888 8888

(=]

]

< 1940-1945-1950-1955-1960-1965-1970- 1979

1040 1944 1940 1954 1959 1964 1970 1979 <

HAEF
(b) HFnffh
(A/Brisbane/59/2007)
80
70
60
50
g 40

< 1940-1945-1950- 1955- 1960~ 1965~ 1970~ 198
1030 1944 1949 1954 1959 1964 1970 1979 <

HEE
1

0

HUA 1

WCHAE L7z BB dm Ml 2 R Uiz, Zhud, &
FEHIEIE & HINpdm (&Ge L= EIE 2 @ 72
LHEERESRE (M e, d),

3. HAEFRITURGRER

HI #RBR, FHFRRER & 4 2009 IfiiE & 2010 Mg D
PRI Z L LT 4 (5L B0 EFRRHIUIHTA
Bin (BHY) LA &, MR aRE L%
Fim b &b, HEERIOFRBEGR (RYR)
% HIUh, FFlli Cii~7= (3% 2) , A/California/7/2009

(c) HI 1

(A/California/7/2009)

(9 ===
10

=] =] = =] =] = =]
— — —

228282882 2=
888888888888888

< 1940-1945-1950-1955- 1960- 1965- 1970~ 1979
1040 1944 1949 1954 1959 1964 1970 1979 <

HEE
(d) s ft
(A/California/7/2009)
50
45
40
35
30
T

10_

10-
0

15

10

-,

0
22228 =] =] =]
88

Sgs8s2ez3
88888888888888

< 1940-1945-1950-1955- 1960- 1965-1970- 1980
1039 1944 1949 1954 1959 1964 1970 1979 <

HAEE

2010

: 20 YA EA RS iE0EE



*2 ARG

HI ffi
W ke A/Brisbane/59/2007 A A{Califorrﬁa/7/2009 -
RGNS i FURBEER (%) RGNS PURHRSE(%)

<1940 8 2 250 1 125
1940-1944 29 2 6.9 3 103
1945-1949 33 4 12.1 4 12.1
1950-1954 39 8 20.5 3 7
1955-1959 30 1 33 5 16.7
1960-1964 38 6 158 6 158
1965-1969 29 4 13.8 2 6.9
1970-1979 22 5 227 6 273
1979< 13 3 23.1 6 462
gt 241 35 145 36 149
H DA

A ke AfBrisbane/S9/2007 ) A{?alifomia/7/2009 )

PUAISIREL HURHERSR(%) EREN PURHRTR (%)

<1940 8 0 0.0 1 125
1940-1944 29 3 103 2 6.9
1945-1949 33 1 3.0 2 6.1
1950-1954 39 0 0.0 1 26
1955-1959 30 1 33 5 16.7
1960-1964 38 2 53 4 105
1965-1969 29 2 6.9 3 103
1970-1979 22 1 45 6 273
1979< 13 1 77 6 462
HREt 241 11 4.6 30 124

(RS D HUABRRITEFREIZ Em< 720 |
(2 1970 FELARRIC HIZE LT A E o T2, 2D
DORAEIT, BEHEIEE HINIpdm (2 L7=E)
EREPoT T DK 1 OFEREE T,
A/Brisbane/59/2007 1Zxf L ik, FOHAETYH
HI HUiRBGEsRIEP R AR L0 blR—6 L
<IFMEVEZ R LT,

%

ph

A TN YT A JL A DRI B B
PR E 2 Bt ¢ OIRMEREHESE (HA) 12X 2
PURT, ZOHURDPEGEMZA 2N Td D050
1L HA OHURMEICES SvD, HA OFUR IR
DTEL LT, BRERLY 7 F U HfE K
S THL HA PURHEAR S THZ0UT X D
BN RIT R CTHY , & MIEL A 7=

CHITRBT S, AT TN T LAD
NEZIE 8 KD W A NV ABILF B FEL., ED—
ARD HA &7 HA 2a— KL TW5,
HINIpdm @ HA BfxF-OEPHI 1918 4FD A~A
VINEMEED T A VA LE Z B, 1977 FELIRED
HINl DA VAL IHURMER R E < g o> Tz
92009 /XF 2 v ZIZBWTHRIE L7201V NE
ML | BB DI T- DY Z D T L B AT
JTWiz 210 ARIOMZETIE, NEERGUTT
DT EIXE RTINS, FERRIDO A D MLIFIZD
WTHURRA T 2 Z & T, 2009 X7 2 v 7 D
PRI —8 A LN TE D EE X T,

A VTN OFITIC L DHURL AR A%
TARDI=DIIE, U7 F U B RS T
UL B 720, ABEIOMFZEITAE L7z yFiE, 2009
RUF I w7 NEE D 2009 4E 4~6 A LB LT-
2010 4 4~6 HIZEL7=b 0T, ZOficv s
F U B SN RSRE T E AL ol 5



265, mEo—X o ThihuE, A 71T
VYU FUooREEI2 A TTAILVEEY SAT
ANTHET Ly 9 A T & 0 IER AT S 0 C R
BRI B, AU CHEFENZ T b
Do ETAD, 2009 I NTF I I T I F T
&% AlCalifornia/7/2009 #RBUREH D 7 F o DL
EDIRE ST DD 7 AL T, FNOUSHEEILIR

HIVTUW e, Z DT DB AN 2, &
RRIRE . ERBA AT 5F, MRL WDk
P, SR BN R E ONE TR RS 2
Z LI LT, BFERAOFIZR ST AT A
TR E L TV e, AR ZOT 7 F %
BRETE 5 L 912 o7=Di%, 2010 4F 10 HLARE
TH D,

A FEIOMIBEHAMORIEIZIT HI 38k & PfiEk
Ba Rz, N ORAE TS O PuRim
DEWRS D & ZATETOENDRSH S, HITEED
& DPURITHRINEME AT 225, HITEMED 720t
KOFZHPEEEZAETELONHS 9, 372
Db, FRIERERIE HI B L Y S ilEA < YLz
BOAFUARRHE TE DD T, & M)A 7T
VT A VARG DS e EEE KT C
XOBEIELE S 2D, EOD, AR
THEME LToEE EIC L TEZE L,

2009 /X7 X Z HiFED HINL 7 A LA DHUR
Moo E W & KL T, 2009 1 3E O
A/Brisbane/59/2007 & A/California/7/2009 (Zx%19 5
FRRMIEG R DRI K E 72 222787 (F 1b, d
KOV 1b, d), AFEENS 2009 FELIRTEL E O
i T H E SR T A/Brisbane/59/2007 & LD
HIN1 UANVAZEBEESNNTOEN, N7y
T AR LTIRIE & A E DS 8 I TR B
BNV ERR ST, 2010 1MiE O
A/California/7/2009 {Z%}3 2 HOFMi G MR & <
720 R 1970 FELIRRICHIAE U T- kB Tl C©
Hote (F1d KO 1d), ZAUTHFfREEER &
HFBIL (FF2), BFRNTZENT IV I T4
VARG L TN 2 EAVRIB SN, B AAE
g OPUARGARSE (YL 1% 124% T, ok
SOE L b RE BT -2 D, Lol
1970 FELIBEICHAE L7282 IR D & Prikiis
FE343% (12/35) L@, WIMIIT DG
D 10%F7[#% & il L TH mWEdE CH - 7=,

NUT X w7 RO TR EREST 5 Z &
AT OEREE RS 5 L CHEETHY . AL

ENHEE < OFINBRRIN TN D, FEEeN
SHAMNSOWMEITITEALLE RS, AT
PO MIEEFRORIZEZ 38U T H AT BEN
TWBEEDLIDEMIRN, Ty 7 ORE
TR SRS B ARAE A, A VAR
PR7e ERYBF ORI ) U CRRA I 2454
L. BRI 22 72 T A USIROF DA T T
BN 2, AHFZEE, KIKEWV I RS
g DR T2 A5 BRI LT ISR SE T 5
23, 2009 /3 F R 7 BT ATATO—IREA &
MIZTEEEBEZ TN,

s

NRUFI v IHIOA TN YPFT 7 F URET
&% A/Brisbane/59/2007 & /XTI v 7 A LA
¥R A/California/7/2009 % 43 5-TAV Nz [EINLEYYE
WA 7NV A VA o 2 — DB
REEHN T LE T,

Mo M K

PR SRR RIT 7R,

BN

1) Smith GID, Vijaykrishna D, Bahl J, Lycett SJ,
Worobey M, Pybus OG, Ma SK, Cheung CL,
Raghwani J, Bhatt S, Peiris JSM, Guan Y,
Rambaut A. Origins and evolutionary genomics of
the 2009 swine-origin HINT1 influenza A epidemic.
Nature 2009; 459: 1122-5.

2) Center for Disease Control and Prevention.
Update: swine influenza A (HIN1) infections—
California and Texas, April 2009. MMWR Morb
Mortal Wkly Rep 2009; 58: 435-7.

3) Kumagai T, Oshitani H. Epidemiological
characteristics and low case fatality rate of
pandemic (HIN1)2009 in Japan. Plos Curr 2009,
1: RRN11309.

4) Hancock K, Veguilla V, Lu X, Zhong W, Butler
EN, Sun H, Liu F, Dong L, DeVos JR, Gargiullo
PM, Brammer TL, Cox NJ, Tumpey TM, Katz JM.



5)

6)

7)

8)

9)

10)

11)

12)

Cross-reactive antibody responses to the 2009
pandemic HIN1 influenza virus. N Engl J Med
2009; 361: 1945-52.

Ikonen N, Strengell M, Kinnunen L, Osterlund P,
Pirhonen J, Broman M, Davidkin I, Ziegler T,
Julkunen I. High firequency of cross-reacting
antibodies against 2009 pandemic influenza
A(HINT) virus among the elderly in Finland. Euro
Surveill 2010; 15: pil=19478.

Rizzo C, Rota MC, Bella A, Alfonsi V, Declich S,
Caporali MG, Ranghiasci A, Lapini G, Piccirella S,
Salmaso S, Montomoli E. Cross-reactive antibody
responses to the 2009 A/HINT1v influenza virus in
the Italian population in the pre-pandemic period.
Vaccine 2010; 28: 3558-62.

Chang SC, Chang CM, Huang YC, Chiu CH, Shih
SR, Lin TY. Preexisting antibodies against
pandemic 2009 influenza A(HINI) virus in
Taiwan. Clin Infect Dis 2010; 51: 1465-6.

Miller E, Hoschler K, Hardelid P, Stanford E,
Andrews N, Zambon M. Incidence of 2009
pandemic influenza A HINT infection in England:
a cross-sectional serological study. Lancet 2010,
375: 1100-08.

Wu JT, Ma ESK, Lee CK, Chu DKW, Ho PL,
Shen AL, Ho A, Hung IFN, Riley S, Ho LM, Lin
AK, Tsang T, Lo SV, Lau YL, Leung GM,
Cowling BJ, Peiris M. The infection attack rate
and severity of 2009 pandemic influenza (HIN1)
in Hong Kong. Clin Infect Dis 2010; 51: 1184-91.
Horby P, Mai LQ, Fox A, Thai PQ, Yen NTT,
Thanh LT, Hang NLK, Duong TN, Thoang DD,
Farrar J, Wolbers M, Hien NT. The epidemiology
of interpandemic and pandemic influenza in
Vietnam, 2007-2010: the Ha Nam Household
Cohort Study 1. A4m J Epidemiol 2012; 175:
1062-74.

Kelly H, Peck HA, Laurie KL, Wu P, Nishiura H,
Cowling GJ. The
incidence of infection with pandemic influenza

age-specific cumulative
HIN1 2009 was similar in various countries prior
to vaccination. PLoS ONE 2011; 6: €21828.

Van Kerkhove MD, Hirve S, Koukounari A,
Mounts AW. Estimating age-specific cumulative
incidence for the 2009 influenza pandemic: a

13)

14)

15)

16)

meta-analysis of A(HINI1)pdm09
studies from 19 countries. Influenza Other Respi
Viruses 2013; 7: 872-86.

Wu JT, Leung K, Perera RAPM, et al. Inferrring
influenza infection attack rate from seroprevalence
data. PLoS Pathog 2014; 10: €1004054.
Iwatsuki-Horimoto K, Horimoto T, Tamura D,
Kiso M, Kawakami E, Hatakeyama S, Ebihara Y,
Koibuchi T, Fujii T, Takahashi K, Shimojima M,
Sakai-Tagawa Y, Ito M, Sakabe S, Iwasa A,
Takahashi K, Ishii T, Gorai T, Tsuji K, Iwamoto A,
Kawaoka Y. Seroprevalence
2009(HINT1)
schoolchildren and their parents in Tokyo, Japan.
Clin Vaccine Immunol 2011; 18: 860-6.

Garten RJ, Davis CT, Russell CA, et al. Antigenic
and genetic characterization of the early isolates of

serological

of pandemic

influenza A virus among

swine-origin 2009 A(HIN1) influenza viruses
circulating in humans. Science 2009; 325: 197-01.
Okuno Y, Isegawa Y, Sasao F, Ueda S. A common
neutralizing epitope conserved between the
hemagglutinin of influenza A virus H1 and H2

strains. J Virol 1993; 67: 2552-8.



Annual Report of Osaka Institute of Public Health, 3, 2019

Antibody responses against pandemic virus in adults of Osaka before and after 2009 influenza pandemic

Yoshinobu OKUNO?, Sacko MORIKAWA", Tadahiro SASAKI®, Tomohiko UKAI** Satoshi HIROI,
Keiko NAKATA®, Kazumasa YAMAGISHI®, Hiroki IMANO', Masahiko KIYAMAS, Hiroyasu ISO*

We measured antibody titers against influenza vaccine strains, A/Brisbane/59/2007and A/California/7/2009 by
hemagglutination-inhibition (HI) and neutralization (N) tests in paired sera of 241 subjects taken at workplaces in
Osaka between April and June in 2009 (2009 sera) and between April and June in 2010 (2010 sera). HI and N antibody
positive rates against A/Brisbane/59/2007 in 2009 sera were high with 62.2% and 49.4%, respectively. In contrast, N
antibody positive rate in 2009 sera against A/California/7/2009 was low with 7.1%. However, those in 2010 sera
showed higher titer with 22.0%. In particular, the subjects who were born after 1970 showed higher N titers with 45.7%
than that were born before 1969. These results well correlated with seroconversion rates suggesting younger adults

showed higher susceptibility to pandemic viruses.
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Epidemic and molecular epidemiological analysis of enterovirus and human parechovirus infection in
Osaka Prefecture (Fiscal 2018 Report)

Keiko NAKATA and Kazushi MOTOMURA

During April 2018 to March 2019, the most frequent viral types detected from patient specimens for aseptic
meningitis, Hand-foot-and-mouth disease and herpangina were Parechovirus —A (Par-A) (33.3%),
Coxsackievirus A16 (34.4%), and Coxsackievirus A2 (52.9%), respectively. The phylogenetic trees constructed
by using the partial VP1 region sequences indicated that the Par-A3 strains of 2018 epidemic formed did not
clearly different cluster from those of 2014 and 2016 epidemic in Osaka. On the other hand, the 2018 epidemic
strains of CV-A16 and CV-A2 formed a single epidemic cluster. The main cause viruses of aseptic meningitis,
Hand-foot-and-mouth disease and herpangina are rich in diversity on every year. As the changes of the dynamics
of the epidemic viruses can be elucidated by analyzing viral genomes, it is necessary to continue the pathogen

surveillance.

Key words : Aseptic meningitis, Hand-foot-and-mouth disease, Herpangina
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Annual Report of Osaka Institute of Public Health, 3, 2019

Influenza activity during the 2018/2019 season in Osaka prefecture

Saeko MORIKAWA, Satoshi HIROI and Kazushi MOTOMURA

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

During the 2018/2019 influenza season in Osaka prefecture, influenza activity increased in the 48™ week in
2018, peaked in the 3™ ~ 4™ weeks in 2019 and decreased. In this season, influenza AH1pdm09 subtype virus
predominated followed by influenza AH3 subtype virus. The HA genes of some influenza A positive isolates
were analyzed, AH1pdmO09 isolates belonged to the several groups with some characteristic amino acid
substitutions. The diversity of each group was the same trend as the sequence analysis of virus strains collected
from Japan. On the contrary, all AH3 isolates analyzed in this report belonged to genetic group possessed three
amino acid substitutions (E62G + T131K + V529I) in the subclade 3C.2alb which divided three groups
(3C.2alb + 135K, 3C.2alb + 135N and E62G + T131K + V529I) as Japanese circulating clades. It is necessary
that genetic analysis of subsequent isolates to determine which group the next epidemic strain is derived from.
We also tested 13 influenza virus negative specimens for other respiratory viruses. Two of the 8 positive samples

contained two viruses.

Key words : influenza virus, infectious agents surveillance, phylogenetic tree analysis, respiratory virus

Osaka Institute of Public Health Division of Virology
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Annual Report of Osaka Institute of Public Health, 3, 2019

Mosquito-Borne Virus Surveillance in Osaka Prefecture (Fiscal 2018 Report)

Ikuko AOYAMA?, Tadahiro SASAKI™®, Takako YAMASAKI® and Takahiro YUMISASHI"

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

In 2018, we conducted RT-PCR examinations for arboviruses on a total of 4,939 female mosquitoes (7
species) collected at 29 points in Osaka Prefecture from June to October, and for WNV on 8 dead crows. All
mosquitoes’ examinations gave negative results for WNV, DENV, JEV, CHIKYV, and ZIKYV, and all examinations
of crows gave negative results for WNV. In contrast, we isolated 24 insect flaviviruses (8 Aedes Flavivirus, 16
Culex Flavivirus) from 60 mosquito pools that replicated in Vero cells and/or C6/36 cells with mild cytopathic
effects.

Key words : mosquito-borne infection, vector mosquitoes, surveillance, Aedes Flavivirus, Culex Flavivirus

a Osaka Institute of Public Health

b Research Institute for Microbial Diseases, Osaka University
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19 8| 4A14B 4 4 C. jajuni 1 BAE EAR FH(—SHE) 36.5-47.5hr o o] “9” [¢] o B
20 4R238 5 7 Norovirus (G2) 2/2 BRE HAE EEIURG LS R 31-50hr o 3?5 o o REGEHE NVIRTE(0/4)
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F 3 PRARRIRD BB ST FRIFMEM AR O % 20 FROFERAER

TR R 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
(LG
FIERT 41" 15 10 11”197 10 7* 7 11 9 6 4 3 5 4 27 0 37 57
P S. Enteritidis 5 15 7 8 10 7 5 5 9 7 4 3 1 3 1 1 0 2 2 1
MR~ ) A4 247 3 8 8 2 3 1 3 2 o0 0 1 O O O O O O 0 O
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FreT A 60 0 o0 O O O O o0 O O O 0O O O O 0 0 1 o0
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E LTI, 2005 LA/  m A VAL R
R Z—=NEJRER>TEY, WENEDDHE
B 2017 Fix 61 D5 B 53 4 (86.9%) . 2018
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DHERH D VITINEART 53 720 KEE T O R L B
HLTRBY, BOEREDY ZAZIZHOWTH &kt
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BREAE V=T Ol S E, KIRITTRIETT &S
BABTLB O 5 2 KRBT PR TG E cf SR 35
DI 2B LOMEFEmICERRD ZH 20z
7EEFE LI AR - RIS B L £,
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Annual Report of Osaka Institute of Public Health, 3, 2019

Enteric pathogens detected during investigation of food poisoning outbreaks in Osaka City in 2018

Hiromi NAKAMURA, Kaoru GOTO, Kaoru UMEDA, Kaori YAMAMOTO, Yuji HIRAI, Akira FUKUDA, ,
Niichiro ABE, Hideyuki KUBO, Atsushi KAIDA, Seiji P YAMAMOTO, Takashi BABA, Yuki HIRAI,
Kazutaka EGAWA, Atsushi HASE, Atsuko AKIYOSHI, Sacko SHIBAKAWA, Kazuo YAMAZAKI
and Jun OGASAWARA

A total of 62 incidents of suspected food-borne infectious diseases or food-hygienic problems were investigated
in Osaka city in 2018. Enteropathogenic microorganisms were detected as causative agents in 45 incidents
(72.6%), Campylobacter jejuni /coli in 22 incidents Norovirus in 19 incidents, Diarrheagenic Escherichia coli in
2 cases, Salmonella Enteritidis in 1 incident, Kudoa septempunctata in 1 incident. In recent years,

Campylobacter jejuni / coli and Norovirus were detected as major enteropathogenic microorganisms.

Key words : food poisoning, enteric pathogens, foodborne infection, epidemiology

Osaka Institute of Public Health
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R RS/ Ny T BEER 235V F D Listeria monocytogenes 15 %R

SRR, SPIHATRT, BBEICH®, ERTTHE, LR, \IACHER®, PEA 0, SR
DR °, N

KIKHTN Z il L CWD DB EOTBRFEREZMD Z L 2B E LT, WEEED/NY T %6
B L5 LD AKRBIOWERE (F1—_VU—) )05 Listeria monocytogenes (LM) D5 H % il
Too T ORER 1 HiaR 3 A S LM 23 ST S BRIRITE DT 2 7 4 o TiEholc b 0D,
DEES AT 1S BRIL. A TI{ER 1/2a T, 2 FEOFIREEFRIZ L D PFGE N2 — b2 T—H L7, i
BNOERILIZERMEIZ G2 TOT N—_XY =5 LM BPBHE IR oz Z D, Ytk o
LM {5 YL T SN DB DR HIAB DO AREMEN I < . LM ZJisx NIZERS S X 9 MEEXE
ZRAREICXBIT D Z LD LM (EYBSIEICEE TH 5 B2 b, SRHAEZ I L 72 2 ik
T LM GREZITROT WV EE X DT 20T 2RI N T T 5720 DO KRBDO T = A FF
= A—ITHRICRIZNTEY . BET A o D5E LD RIFTARE., KIBERE2 100 cfu/ml 28 Z
5H D007, KIBE b ETORKTERETH 72, BT L—_U =15 LM B X OKRIGERE.
KIGE TR S, AEFEIT 80 cfu/g K T - 7=, RINEIIGRER % 320 L CHERT 5 LN H D b

DD, TN—_Y =D pH[L3.5~4.6 THYH, IMDBHEFH LIS WEHTHD LB Z O,

X —U — R : Listeria monocytogens, {Hig 5, iEhize, 159

Listeria monocytogenes (LM)IL, iz LTt
MZU ATV TREEGIEEZT, VAT Y TR
AN RLEYSE CTh 0 | R BT IT AR 2 K&
IZHEEC (107cfu LA L) LA o BB RIEIR 2 &
TORETHDLMN, s, FAER, g mbliE.
HIV B3| mlnd 7e EREMEO @7 1 — 712X
DB O EUCRYGE U CRUIMIE PR 2% . RN
RipEOEERIERE 2L, BEERREWY, U
ATV THRENE, FNSEHEE S BV CEM 2
EDOXHIHEAELTEY P, Scallan 5%, KET
IEU AT U THETEAE 1,455 08 ABE L, 255 4
(15.9%) NETHEHEITHELEBIT, 2D
9% T AMMBN L TWD LM LTS Y, |
AREWNIZEBWNT, BB Y 27 Y THEIE 2001
FIZFTF 29NV TF—RXERFKETDH 1 FHHR
BELTZORTHLN Y, ENEFET D RMLO

LM {5YRILE ) AT U 7 IE O SR F 5 N 4
DEIITHE SN TWDRCKHEE & LD L0
Vo E L ENDOY 2T Y TERE TR 200
K EHERF SN TWA Z LD O A A D& bR
ET AARENICBWT, 4%, Bl ) 27V
TIEDOEHEFORENRLEEND, VAT T
JEDJFRIK A5 & L ClE, Ready-To-Eat &/t (RTE
B EFREN D, £ O F F THRARTREZ AN
HFE BN Z, T D=9, Codex D H:HUE
T BN U 27 ) TIEO RN &M, & LT
H U A7 DOE RTE & EIZH VT LM 235 AT
B2 RANICIX 125g H72 0 LM A Sz 2
L ELTND 9, BRESRY R L ORI
RTE B4 E £, L, EEMOEE Y 26
FHEPEZ TS, THUDITNEAA TR Z R 72N T
i, BEINDLZENS, BN AT U T

a KRR SRR TE AT i A S E Rk
b KRBT PRERT £ dn iR B ER
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JEORKNERERD I AT DENVENLTHD L
EZ LI T B AR ENE T 5
AT ) TIEHEFOH MR HND ™Y, EEIC,
2015~ 18 (2T CTEU M s WE (F—A U
T Tov—I T4 TR AT z—T B
FOPEE) THHE = — 2 B X OZ OO % 32
WCEALMT 7 7L 7 BBELTHE Y, £
7=, 2011 FITKEThH o ZNA—T A ar (FRA
DA Ar ) \ZLHBE 147 4 33 40338
TT5E0) KA LM 77 F 7 LA 7 0%
AN SN, 2018 Fl2bA—RA FF U 7 TRL
AU EN—T A ERIKETHEE 20 4
TRMETETHEFANFEEL TS 10,

—J7, I, BOKIERIEEESEEL, B
BORAE TOBF oM D IR 7R T ATRE & 72
D, AN LLEEIASND LYotz
ZORER, 2016 FIKETHEHEE (2—2)
ERINET DU AT U TIEFFIARAE L, BANIC
AINTW=Zns ERTy bR EIY
ENBHEVIERELEI > TE M2 BFECR
WIS D D DEAN S < | FRCHERFET, £
DEFETVa2—AREIMLENTZD. TA A7
—LRAA =YD by B TEIIHI S, R
DL IITHMAIND Z LT EAERL,
B Xibd, £7-. TS IGEETHET 5 23,
R B DITFAET DV D DRI M TRV 2
ENRZ, ZO XD BREMIT, JFRAEOBE R
PNDEAERNCEY T, B EEE IS
SENTWHAREMEREWEEZ BND P, B
BT EMMRETRETH D70, T
LZHBMNEL A —E LML E% 5 & 2
o LT AR L Z LD, ZDD, 7ok

ZIGRMEIRETH - Th  Fibele ETHEA S,

R ECEMIRBROH D BELRENRAET D Z
LlZE D, VAT UTREERIE L, FBICE DGR
Pt 3B, KETIL 2015 FEITIFFE T LM 275G
SINT=TA ATV —2&wRKE T DHEHNIEE
LTWg W0 =z Lond | bAREICBWT
LIWHEREEICL DV AT U TIEEFINEAET D
AREMEDN D U IR FED LM G EREER L OR
fn~OIEGSREE 2 R L TR MERH S, U A
7 U TIEEFNZ I 215 YR O Bl o/ b
FH SRR DT RE T & L ARE T FR B B R HIA
FNHEND XV EFLARE - I TR TES
IEYT 5 L EZ SN TG 26T

= 2T ARRENFETIE. KBKHTN Z @ LT
WHRBEREOGYREREZMD L HE L
T AR BRERIZ A /N3 LT B ik BERER
L7es&E L KBIOWMEEREE (T1—xU —)
2 LM Ot % F7-, BYEIEE & L TR
RO B TH D EE S RIGEEE, 51
IEKIGE ORI Z2 RSO THET 5,

Z I = TR P

1. A Gehiiak 36 L OMEEA B

2018 4 9~11 H ORI KRN Tl A R
FEH N3 TF LT B ek 2 faak (fisk A 38 L UVB)
(2 2 [BISE A D A 2 0 L 7=, Mgk A 22D 5E
E VK 2T IR, FEA BN X ORREELE 7 R IK,
Mgk BnD.5x & 0 K28 Wk & Fk R, (EET
FEPICERE L= hB KO ELE, 5 Bk, &t
67 MR ZHI L . MIERAICH LT,

2. LM ik

LM DML @B TEMmLE ", T
bbb, 5E LD KOFEIZIX, Pro-Media SWAB
TEST ST-25BPW (/L X v 7 A) % L7-,
AT T DNeE L LT, FE#ET 7k (BPW)
HC S BRI Sml 2 A b~ v h— 48| h
DEy 9fEED N N—TT7 L —WF—£2H1 (Merck)
ZMz T 50g & L7z, BilIA b~y I—RIC
5g #ED LD, 9FEDON—T T L—H —HiH
ZMA T 250g &L, 1 53R b~ —uz
1ToTeo/—7 7 L—H—H5#113 30+1 CT 243
RPfHIEE 28 Lo, Kiffk. —H4eH % ALOA %X
RGBS (Merck) (IC@BHET 2L L1101 ml &
10 ml 7 L—H —5:H (Merck) (CBHE L 7=,
ALOA FER M HT 37°C C 2443 BEfH, 7 L—
P —EEHT 37°C T 4843 BRI E L=, 7 L—W
—BEH TSR OEE R — A4 H % ALOA X
SRR R L, 37°CC 2443 B[k L=,
EREWR EICan=—0REFRRLNR W
FIANTOWNTIEE BT 24 BRI E L HIE LT,
ALOA ZERHEEM ECH @4 8 Lz EEICE
wWENALONSae=—% 5 DHE L TLLFD
LB IMERRBRE IR L7, T7hbb, an
=—% SIM K5t (H/AKHESK) ([2Zf L, 25 CT
48 WFREILL ERFE L7z, SIM i T 27 U7
JE IR 72 B (umbrella motility) %7’ L.

-41 -



T AT U UMK G BRI T 7L 2 — X G

(B ZIEPEA) THUTY 2T U T RBBIEE Lz,
VAT U T B & HE SN ERICOWT, B
YV MRIERE L ECORIMOF R, -V T
4 A7 (Remel ) MW= CAMP 7 A k., 7
L) —A Fvur—R ~vr=v FOFHELH
Nz, FOFEE, il OMEER. CAMP 7 A M
P, T 5 =AM, Fvr—ARBI O~ =y
FEMETHIZ LM EFRE Lz, LM EfEE S
ToBERRIE, BB L 72212 DNA Zfili L, PCR (2
XV hiyd 35 XUV 16S rRNA G FORA 20 0f
AR, WTHLOBBETFHHRAL TS Z L%
TR LT,

3. AEEEL KIBREEEES JOKEBEEORIE
KIGEREE S LORBEHOREIX, 2. LM
FRATYE TR L 7= BPW %, 3#H 9 ml ® BPW T
FRLUTBIZE 1 ml &2 2 B OBE Y v— LI
EIIZEL, H 50 L oufiEe 50°CICRE L
TBW=Z vx®7 J—ECC £l (B s <
TR U7z, JEEEES L O HBL L 1 BPW D7
DAZHEE U VB AR TR L, s o
RO RS RS (2 A B CAE L, RIGEREOHE
AT ol RKIBEBEOWEIX, 7Y Fab—1h
FEREM (AAKRISER) 2Tl rzuaxeT7 —
ECC £t v, IBRB L OERE L TKRBEO
HIIZOWT HFAT, AW E I I IAEAEFE
Kigd (HKBER) 2 vz, BEfbik, EUERR
et 35£1°C T 2443 HFfl], 7V F v a3 b— hiE
Hi11% 35+1°C T 2042 IKffA], 7 v €7 7 —ECC K5t
1% 37+1°CC 2443 RRflijRG 2% L7z, B5ath, FEvERE
RIEHIIEE LIzan=—%2h 7 L TAH
B Lz, 7YXy al— MEHICRE Lz
Mran=— L7 a®7 H—ECC B Fiz
HKE LR an =—%2 RIS LTy
v ML, Z7BET H—ECC FH LICRELH
oo =—%2KIFwEe L,

4. IMER R

SEES T LM IZHOW TR iE R B3R 21T
o 7z, MIERRIERERIZIZ U 27 U 7 B S 1.
B TER (T A4 2RV, HEELz=
O=—%2mO7 b Ao n— A, Ta—s
> (BHI) #3#t (HA BD) IZBHEL, 255CT—
Weks#t%, 1 ml Z~A 7 0F2—7|TBHE L,

121°CT 20 34— k27 L— 73 L 72 e
RIZOWTHEERPUR (0 Huls) ORI % ke L7,
HiEPUR (H HUR) ORBNL, FE-7- BHI %
M1 mlICERED 1%~ U IR E A K
Mz THIEZEE L., =050 B OILEIZ D0
TATA REERGIC XY miERR %217 -7, O
PURE H BUROMAGORIZL Y, MmiEh %k
E L7,

5. 7OVAT 4 — )V R7VESUKENE
SEES N LM ERRICOW T/ UL AT ¢ —)L
R 7 VELVKE) (PFGE) A1 & 2R & ZE ki L
7o T72bb, BHI 74 3 VIZRE LcE &=L
SrBER . BEKICIEE L, HFEO 1%0 SeaKem
Gold agarose LIRFIL T 7 V&/E#- LT, D
#%. 0.l MEDTA (pH8.0). 2mg/ml 7 A% 3 21—
JVEEL 15 mgml VY F — A 1 mgml
N-lauroylsarcosine % % ¥¢ Lysis buffer C 37°C24 [f
AL L7212 0.5 M EDTA (pH8.0), 2 mg/ml
proteinaseK, 5 mg/ml N-lauroylsarcosine % & ¢ ESP
VSIRC 50°C48 RRALEL LT, WEtR DT T 7%
20 U Ol IREE#E Ascl (NEB) 35 XUV 100 U Ol
FRE%SE Apal T 37°CC 24 I§[# L L, CHEF DRIII
(BIO-RAD #1) % Fv T 1% SeaKem Gold agarose
\Z7Z 7%+t > kL, 0.5xTBE Buffer (L VD, &
AT TEA L4000 40F, 6V, 120°T 22
RF R UK B 2 920 L 7=, BRIKEZ O 7 V%
0.5ug/ml DTF T LT a~vA RERTYEL,
Ny RzEafib Lz,

6. W7 N—~1U —O pH HlE

Mgk A BL OB HILE L, 20C THTRRE
LTCWEBmH T N—_RY —% R b~y I — R
25g &V LV, WWEAEKE 25ml Iz Tz, K%
30 [A] EFICHR> THEWH L2k LV 1 oA
N~y BB E TS il A — T T AT >
Fa—TICB L TINHDHKRD pH % LAQUApH
Ft GRIGRUERD Ik v HE Lz,

I S

F 1R A BLX OB OMERER 25~ L
7o Mgk B D5E L0 3R (JFMELERE T
faipiE & | A TRmPEK OO, LT
BEEANFEE) 75 LM A S iz, kb iz
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F1 W ERRTE/NGY U R R B B A R

R AERIE KL No. B R 535 Wik mpy  CBREE RBEEE . e
2018/9/12 1809S1 JER W7 V=Y —1 1L.ox10/g ™ <10/g <10/g <10/g -
2018/9/12 180952 Sx by EHE Noldd) H25 8 TR 6.0 <1 <1 <1 —
2018/9/12 1809S3 SEE WEAL—FOAY R 2.5 <1 <1 <1 -
2018/9/12 1809S4 SEx LD BIBOFOMEBSLS Nolds 2.5 <1 <1 <1 —
2018/9/12 180955 SE LD EJIETORK 4.4x10° 3.7x10™ 2.0x10™ <1 -
2018/9/12 180956 o W T =Y — i B <10/g <10/g <10/g <10/g -
2018/9/12 180957 SE LD ARSI DT 5.7x10 <1 <1 <1 —
2018/9/12 1809S8 SE LD TRy — T — i 2.5 <1 <1 <1 —
2018/9/12 180959 SELD HEET AR =R <1 <1 <1 <1 -
2018/9/12 180910 SE LY AT R 4.6x10 <1 <1 <1 —
2018/9/12 1809811 SELD MHEBETL—NY AR 2.0 <1 <1 <1
2018/9/12 1809S12 SELD EERESOWSEERS - T—T L <1 <1 <1 <1 -

1 on w RN
2018/9/12 1809813 SE LD ;"f%?@fff*ﬁ AT =T NED <1 < < < _
2018/9/12 1809S14 SE LV XHEE TROmNZHS <1 <1 <1 <1 —
2018/9/12 1809S15 8 TNV I AFRBRDO T =Y — 1.5x10/g <10/g <10/g <10/g —

#i 201810711 1810832 JERE B AT L — R —2 2.5x10/g <10/g <10/g <10/g —

B 2018/10/11 1810833 SEED ONERKX (BUE) ATy T 6.0x10 <1 <1 <1 —

A 2018/10/11 1810834 SE LD FHERX (BRHE) FAIK L5 <1 <1 <1 —
2018/10/11 1810835 JEA B BT L—_Y —3 2.0x10/g <10/g <10/g <10/g -
2018/10/11 1810836 S by Hokn GEAEE) oK25ml 6.2x10% <1 <1 <1 —
2018/10/11 1810837 SE LD BHERKHED EXO) 2.6x10 <1 <1 <1 -
2018/10/11 1810838 SELY U M F v I—FRHIOTA A 1.0 <1 <1 <1 -
2018/10/11 1810839 5ELD VA R Fzvh—F4r L—rl L—2 4.5 <1 <1 <1 -

N w B =R v 2= T4y

2018/10/11 1810840 5% & b Z;ilji(@ Ay NS TES 10 <1 <1 <1 -
2018/10/11 1810841 SE LY EEO~OEEH <1 <1 <1 <1

2018/10/11 1810842 v BT L — ) — e 2 8.0x10/g <10/g <10/g <10/g -
2018/10/11 1810843 SE Ly pEEZTO L 25 <1 <1 <1 -
2018/10/11 1810844 SE Ly wEEZUOT 4.0 <1 <1 <1 -
2018/10/11 1810845 SELD EEET— A <1 <1 <1 <1 —
2018/10/11 1810846 SEEV WEEBAT LR <1 <1 <1 <1 —
2018/10/11 1810847 SE LV AEERAERET (AA) <1 <1 <1 <1 —
2018/10/11 1810848 SE LV AEERP o 3R <1 <1 <1 <1 —
2018/10/11 1810549 SE LV LIRS L 45 <1 <1 <1 —
2018/10/11 1810S50 A BT L — Y — L3 <10/g <10/g <10/g <10/g —
2018/9/19 1809516 SE LD BEMERERNE THBMEE (X7 L R) 1.8x10% <1 6.5 <1 + (112a)
2018/9/19 1809517 SE Ly ®AE TR 1.3x10* <1 2.1x10 <1 —
2018/9/19 1809518 SE Ly BHIETEREYEADOM 6.6x10* 8.9x10 1.1x10 <1 + (1/2a)
2018/9/19 1809S19 SAE LD FU AT EHEENIKR 1.2x10* 1.3x10 1.9x10 <1 —
2018/9/19 1809520 SE LY T UNT A N R <1 <1 <1 <1 —
2018/9/19 1809521 SE LD FUNT BN 1.7x10° 1.9x10 2.6x10 <1 + (1/2a)
2018/9/19 1809522 HELY UaxAf hFxvh— (hys=) AT LM <1 <1 <1 <1 -
2018/9/19 1809823 HELY UaAf NFxyh—TFTOKE (AT LAH) <1 <1 <1 <1 -
2018/9/19 1809524 S Ex LY Z;iiii”ﬁgﬁy”“X”%ﬁ < <1 < < -
2018/9/19 1809525 SE LV FHEENS <1 <1 <1 <1 -
2018/9/19 1809526 SE LD FEMELEREB AL R RTES <1 <1 <1 <1 —
2018/9/19 1809527 SE LD OFMEREIEAEHD (XT LR <1 <1 <1 <1 -
2018/9/19 1809528 SELb (EESR <1 <1 <1 <1 —
2018/9/19 1809529 SEED AN FAaUrRTFZFIM (AT LAy R W 1.1 <1 <1 <1 —

i 2018/9/19 1809830 HELY BHIG LY== h—T <1 <1 <1 <1 —

B 2018/9/19 1809831 AR W7 L —~Y —1 1.5x10/g <10/g <10/g <10/g —

B 2018/11/19 1811851 S Ly BAE (ADGBH) <1 <1 <1 <1 —
2018/11/19 1811852 S&E LD BLoEv (Km) <1 <1 <1 <1 —
2018/11/19 1811853 SErb bhlry (HF) <1 <1 <1 <1 -
2018/11/19 1811854 SE Ly BHE CRUEEER) 4.0 <1 <1 <1 —
2018/11/19 1811855 SE Ly BAE CREEHE) <1 <1 <1 <1 -
2018/11/19 1811856 SE LD BHIE (2 X7HEAK) <1 <1 <1 <1 —
2018/11/19 1811857 SELy arRT 1.0 <1 <1 <1 —
2018/11/19 1811858 SEx LD A RTHIN—RY—7F 0 AHE 1.0 <1 <1 <1 -
2018/11/19 1811859 SELD AURTHTNA—RY = E D REA <1 <1 <1 <1 —
2018/11/19 1811860 Sy U7 hAE <1 <1 <1 <1 -
2018/11/19 1811861 1 RIZETFLTWE T A—RY — 2.0x10/g <10/g <10/g <10/g —
2018/11/19 1811862 SE &V IR L 35 <1 <1 <1
2018/11/19 1811863 SELD Ry N—BER <1 <1 <1 <1 —
2018/11/19 1811864 SAE LD KyN—=%K <1 <1 <1 <1 -
2018/11/19 1811865 i By = BICHEL L T2 T = — 4.0x10/g <10/g <10/g <10/g -
2018/11/19 1811866 JERA R W T =Y —2 1.5x10/g <10/g <10/g <10/g -
2018/11/19 1811867 £ WU T L — R — e 1.5x10/g <10/g <10/g <10/g —

Ty kv al— MEHICES

2y wuE7 H—ECCH HIZ X 5

B LOUER RN gl O Bk R
THELVESE L VIEInD Y OB E R
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D SERIZOWTIiyERRIF L OVPFGE £ % 5506 L
TRER, 2 TOREKOMERIL 1/2a THY | 2
YEOHREEE (Upal B IO dscl) 12X % PFGE
WNE =TT NOHIRERZ W TZ5E6TH
ATOHEKT—HLTWE (K1), Mifk Alck

HHUE 1g H720 10 Kimin 5 80 cfu, KIGHEFEEL
BLOKGEEKIIETlgh-0 10K TH -7,
F7-. BT L—_Y —0 pH [TV LK T
pH3.7~4.6, A b~ v I —4LEE C pH3.5~4.5 T
Hot- (F2),

W, JEE D OEIE N 34 ik TITBWn
TLM i S nzen-o7-, E =

M123456789101112131415M

M123456789101112131415M

——— WHREED 5 B AR T V—_Y —D /Ny
FEIT->TWD 2 JR O/ ITEERSL B A
D, S LVRAELEFEM LT, EEHNOSZ LD
kRS & BT, AR Iz OV T HEREL
L. @A 2580 L7, it A 8L B I
TH 1 EIHOSLH A FHAEDERIC, /Ny T &3
LHECHERT A KO (T =A N F = v I—)
BSEEHTENTE R, WTns 2EH
DOFERFIC T N —_Y —D/Ny T EERK T ER
WZSZ L OMBIERRILTZ, VoA N Ty H—
WL EREESCM RS 2 < P LIS < £ 9 7ot
Thod R, TRTOFEME (71—~ Y—) 28
WIS TH D70, ST, AR LM (12
T5YE S, BB EL o LM {5 YRR & 7 2 Al REMEAS
EWETFREEINT, LILeRns, EheEE
LIAEFNTZEMBIOES 28> T ERIZTD

1 ik B 7> B 472 Listeria monocytogenes
@ PFGE /"4 —

HIFREESR Ascl (/£). Apal (£7) 12X %, £ ZF4L. M: Marker
Salmonella Braenderup H9812, Lanes 1-5: JFAF £HE B T i
E (AT VL R) 5E LV IKHEK L monocytogenes, Lanes 6-10: i3
BlE TIREPEK O OS5 E &V KHEN L monocytogenes, Lanes
11-15: 7 LT W EN BB K L. monocytogenes DY /34 —
v EIRT,

fiit A BLOBOEBMLIEAETDSELY

BRSO RIGE IR SN 2o T, 2. K
BEEIZOWT Y, Jiigk A TEBIE FTOKDD 2.0
~3.7x10 cfu/ml, Jiizg¥ B CTEHIE FOMPE X,
BeRlE TIRmE, EAE THK D oM, LT
B NR T F L OPEEE S 6.5~1.1x107 cfu/ml kR
HENTEZB, TV N F v h—2agiiihET A
v EoAEH, KIBEFEIZOWTIE 100 cfu/ml %
HBZDbDITenolz (F1),

By X—ERITE A LS ATRE T 0 | o fif LTk
WTDHILENRTEDD, WITNORERIZIBWT
LY., MEAZEDICERLTHEY ., LM 7T
TR KBEBELRE SN o T, V= d b F
=y H—LHNORET L D5E LD BRIRICD
W, AR, RIBEREUT 100 cfu/ml 28 2
BHHDIEIeh o7,

fisx B \ZBWT, BET A v LTI otz

T V—_ Y — TR EE, ki & b IcAk HODOKREEE 3 # D LM B S, RS

£2 WHRT =Y —OMEE. KIGEFEES J O oH iE

" . . 5 EEET INCEF T dae e AN l—
BEZBRE KEHNo. iR BiEOBEE (g 7 1) (g D) TV LK TR
2018/9/12 1809801 A JER B 1.0x10 <10 4.294 4.144
2018/9/12 1809806 A et gh <10 <10 4.341 4.207
2018/9/19  1809S31 B JEB R 1.5%10 <10 4.121 4.068
2018/10/11 1810832 A JERER2 2.5x10 <10 4.519 4.296
2018/10/11 1810835 A A EE3 2.0x10 <10 3.746 3.675
2018/10/11 1810842 A 58 3Ny 8.0x10 <10 4.616 4.519
2018/10/11 1810850 A 533 T TK] <10 <10 3.724 3.619
2018/11/19 1811866 B SRR ER2 1.5x10 <10 3.931 3.523
2018/11/19 1811867 B S e fd g1 1.5x10 <10 3.922 3.978
TRIOFEB

PFYRalL— MEMB IO v €T H—ECCEHIC X %
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N7=ETOEKRD PFGE /X% — BN —FH LT\
7-. Revik & V1%, 2E—27 Y—F LR E i
BT DV AT U TIBEROAERKE T2 OV TR
AL, mOEELRABRRE AT EROHI 4T
ThdrELTWA, Tbb  JFAEHLE T,
WEOR TROEEEMEEXBEMZ BT T2
DONRBLEEA~D U 2T Y TIEGRO K b a7 A+
ThodE LTS, SEIOFERFIZIHN T, i
A OREND LM IR S 2o 7203, i
A TIE, 74—27 U7 FpEdTE3k L TR
MEIZIROE D 4 BEOA~—R LR Z D )
9 3PFED A=A &S AEEMUEE & eif T 54
B CREFLEDIRNE D IZKE STV, T
[Zxt L Ctisk B Tl JFMEHZED 5 A ~=—
A EBUEL ALY P 5 A — AT B R 7R X B 23
ST B MEERRE 2553 57200
R bRE SN T\ o Tz, £72. fEaxNND
B LIZEME 282 TOT I —_Y —hi
LM (I S a9, A, KRIBEREBIZEAL
B SN0 o7=, UL EX Y | ik BNO LM {5
Yelx, 7N—_Y — TR I OBREEN D DO Ff
BHIABOFREVED = < | EEE DR AR+ 4 72 1F
(MR AEEXEMEZBET L2 LN K
EEZ BN, IMITHERNIZES LT, 2
NHENRESLO LM (FROER E L TR HEET
b5 ENE Y MFEXE OB XBIR L OE
WU OVEE ARG O LM 755 1R A
HEEZBND,

R T —_ U — XA L B & B IR
DT EAEBmHINT KIBESCKEREEE S

SN oty T—_Y —0D K5 R EIT,

NERERO XS R HEENEERFHETHD
CHESN TS Z End P IHYRIEE L L
TARBSKIBEECM 2, BEE L HET D
ETHohb LR, LM OHJEREEZ: pH
1% 4.4~94 L &5 9, Al figkn SERELT-
W7 V—_Y —® pH ZHIE L= fER, Rimo
PeuH Ui pH3.7~4.6, RFEEE LIZA b~
J—HVERE G pH3.5~4.5 ThHolz, 7 N—Y
—~D LM OUHNEAER & FEh U CRREET 2 22
NHDHHLOD, 7/—_Y —[T LM MBHEFE L2 <
WEBRTHD EEZ LN,

< =A
=] [iliii]

2018 4 9~11 A ORI KIRITADMmEREED
NPT R 2 MiEk (iek A B XUV B) M HERER
L7e5& &0 AKRBLOWMERE (11— —)
M5 Listeria monocytogenes (LM) DFgH % 5
Teo FORER. 1 fugx (Migk B) 3 k)5 LM
DR ST, 3 BRI BBl S 7z 15 BRIE,
MR L OVPFGE /3% — > S —E L7z, fiX
MO LIZEMEIZ B R To 7 L—_1 —
D LM BB S e o722 v | Yikiiak
D LM {HY IR DBREE D & DR BHIAZ D A]
REMEZ @ <. LM &Rk NI ESR SERWE D,
TEEXH 2 I XBIT 2 2 Lo LM 15
YeBIEICEHETH D L& X b, MW7 /L—x
U =6 LM B X OKRGERE, RGE IR S
F AEEHL 80 cfu/g Kiifi Td o 7o, IRANENNEK
B il L CHERR T DM ERNH DL DD, T —
NRY—@ pH £ 3.5~4.6 THYH . LM 235 LI
SVWEMTHDLEEZ LN,

Mo K
PR~ & R ST,
B N

1 JGIERE : 8.U A7 U 7 RESE HIFE] Ay RiE
DFEIEK. 28: 92-100 (2012)

2) AR AR Y AT ) TE &R RS
figg D> U 27 U T HRe— Y 27V T Ok
EAERAZIY & FE— ARSI
SRAMERE. 32(1):1-11 (2015)

3) Scallan, E., Hoekstra, R.M., Angulo, F.J., et al.
Foodborne illness acquired in the United States
major pathogens. Emerg. Infect. Dis17: 7-15
(2011)

4) Makino, S. I., Kawamoto, K., Takeshi, K., Okada,
Y., Yamasaki, M., et al. An outbreak of
food-borne listeriosis due to cheese in Japan,
during 2001. Int J Food Microbiol, 104: 189-196
(2005).

5) Okutani, A., Okada, Y., Yamamoto, S., Igimi, S.
Overview of Listeria monocytogenes

contamination in Japan. Int J Food Microbiol,
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6) B EZER WEW- VANV AGHEE &
DY A7 YT - E /YA R RA (2013
F51)

7) Datta, A. and Burall, L. Current trends in
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8) AR BB ZT Y T REDRIT D)
MEVRT YT E )P A MR AREDE
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N7 VA T BB Bl EAIE. 68(12):21-32
(2018)
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Annual Report of Osaka Institute of Public Health, 3, 2019

Listeria monocytogenes contamination in frozen fruits repackaging plants

Hiromi NAKAMURA?, Yuji HIRAT?, Mitsunobu MUTOU®, Yukio MIYAKI", Hirotsugu KOYAMA",
Masayoshi YAMAMOTO?, Yuichi NAKANO®, Aogu SETSUDA”, Jun OKUHARA", and Jun OGASAWARA®

Listeriosis is a serious infection usually caused by eating food contaminated with Listeria monocytogenes (LM).
To evaluate LM prevalence among frozen fruits and their manufacturing process, we investigated LM
contamination of the swab and frozen fruits (blueberries) from the two frozen fruits repackaging plants (plant A
and B) from September to November in 2018. Consequently, LM has detected from three swab samples in the
plant B. The fifteen LM isolates from these 3 swab samples were the same serotype (1/2a) and the
indistinguishable PFGE pattern. As LM is not detected from all blueberries including raw materials in the plant,
LM might be brought from outside of the plant. Distinct separation of each operation room might be important
to prevent LM from persisting in the plant and from LM contamination of the final products.

LM persists and proliferates within the plant B. Coliforms including Escherichia coli were not detected from
blueberries, and standard plate counts in these fruits are less than 80 cfu/g. LM seems to grow scarcely under
low pH conditions between 3.5 and 4.6 in blueberries from these observations, although confirmation by spike
and recovery test is needed.

Key words : Listeria monocytogenes, frozen fruits, repackaging plant, contamination

a Osaka Institute of Public Health
b Food Hygiene Supervision Department, Osaka City Health Center,
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LC-MS (T X 8B PITIR A S 7o SEiE A o 454

ke

fhiA BE,

IEEE =N

FAAY LK

B ~DFERIDIB A X 2B THORAZIETE L, LC-MS & AW 7= FmEiEHH oo iE &2 et L

oo BN EEREEDZVREHIRSY X7 #EZ1T > 72112 Oasis PRIME HLB T, =LAt

i

BHIK THIR L7222 Oasis HLB IZ K W AERL L, LC-MS TA X ¥ UIE L7z, fckh 7 fE (RE. &
HEAR. 20%7 v Iy a—A a—TF FLBEEE. TR, AR ISk L THAIR 2 I L7 Ekks
K OEIRNGRE 2. PeAEERIR & el LTz, ZOREHR, 28, BEEKR., 20%7 v 7 vy a—RA, 2
— 71, BE L2 TOREEHEANZ OWTIRIET 5 Z &N TE 72, LMEEE TR LOFIIE,
REMIEE 71 U w7 D LIS O R ETE AN DWW TERBIT 5 Z L BN ARETh o 7o, RiEEHWT, FmEiE Al

DIRAFFNREAETHD L EBEZ DN D,

U | REIEEAL, BFTHEA SO~ RARA.

BPFORRIIBRT I (B AZ I %),
ANERLE DO IR EOELAT D HRESR, &
b M, YA RCERT S S 0%, Lk
IZblz>Tn5 Y, BEHIOIRAIC X BB R,
BTV ODmEREL, ZORKE L

TREIZIE., FEEORE 21T 2 BIZHEEA 2 A
NTFEFR- TRIET 75—, BHBER O

3 aa

Rl LB 2 CHEICHW D BRIZRE - THeAl
ERLBRZTAR M EHERT %075 — R R4
iz, BAERRIT. FENLY b RKEOEHH
Kk % 2RI 25, FHEL CHEEORE
EENEDOINBERIEZMEA N D S, B
FNRE LIZGA, WEOIEKE L, #EED
BRI ET . RIS 2 B IR 5 2
LREETH D,

INETIZ, PEHERIKOERLSCENEY DS
Doy &2 B9 & UTz FOmis M5 o 3 Hrik 23 s
ENTEY ¥, 2R 60T TN S OHIHE
DRRFF SN TWDER, RAEIHEY — 7 ORI
T ST\ o T, ZO%, FmiEtEslo
BIEASORANEIHETE LI OBz o n T,
LC-MS/MS % F\ 7= J5%5 Y. LC-TOFMS % F\»

iR v~ ~ 7T 7 EEONTE

=715 9 BREE SN TW5, LC-MS/MS ¥£ Tl
%5 &4 5 FUEIEVERI OFEEN D 2L . ABY
BLANORANRFO SN NEETH D = L BT
S5, LC-TOFMS EIFFFIREICE EE - T
WD, FEEFASORNEFORE 7 & H 55,
R RE N TTIROFEERE LTAFTED
HDODHIZFEHN TS, LC-MS/MS [T
DS, LC-TOEMS 1%/ v % —7 y Motz &
LRIEDOHEBENRFEETH D Z ENEATH
D, EHITMESIDBARETH L0, RPEHFE
B X 5 AR EASTIC B TR L 0 LD
EWEERTH D LC-MS THoRNGAIRETH D &
Bz, BEtTaZ izl
RETEERIOBRBNC LB HERELZEEL
7o R OBIECHN U7 R IETEAI DX 7 — U fig
WradT o 72z, IO 6P A YEA] 2 e b &
LCTHW=, MIERGE L LT, Mkl
FELEB L OOMEMEL TWDHLEDSOTHR Y
Y aBEIC, NEMIEET V) —AT IR (AA).
TOF I T—T)URiEET R Y 7 & (AES). TV
X7 Vav R (AG), TIVFALT I 4 Fv
K (AO)., TA¥ALTa ¥4 (APB),

KB et 22 e AR ZE A B AL A R dn B2 1

;%}
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REWGEE S Y 7 & (FAT), 7/4F/LE RrF R
JVIRARZ A (HSB), EFHT LF LB
VR UEEHE (LAS), RUAF v =F LT %
J—7 v (POE) BLOT U U VKT hV
L (SDS) Z#EE L. LC-MS & MW=k o
+ HT A BEA B Sk S TR O 3 HTiE 2 et L -
DTHET 5,

oA Ik

—_

ﬂ)ﬂ“v\mm BIE L 0 BN U7 foR)k 7 FikE (5
% BEERK. 20% T v SNV a—R a—5  H,

B, TR, R 2EEkE L7,
(a) CH.CH,OH
CHA{CH,), — c —N é
\cuzcuzou
(c)
H o
\CH,
o]
OH
oH o {CH,),.CH;
OH
m
(e) CH,

CHy{CH;},— € — N— (CH,}; — N* — CH,CO0-

] I |
o H CH;

(h} CH,{CH,), —@— SO;Na

2. AP L ORI

FURNEMAIERE S X, LAS OLE L7 A LA
FOCHISE R E R A2 1 4 o FUriE AR S
IR (% 1 mg/ml A % ) — VIR &Rz,
OO FETEMERNX, TIHRGEAI 1 (AA, AES,
LAS). Til¥E#Hl 2 (AES. AG. AO. HSB). i
WAl 3 (APB. SDS). iRl 4 (AES. AO.
POE) . HiR¥EAI 5 (FAT) ZAZHES & L CHW =,
S FmEIEER (K 1) OREHEO R LG
6 MEEXGE LIz (R 1),

7 b 3R R HIRRE 5000, 7 & R
= RUJVEILCMS H, A% ) —ABLO=x )
—VidEEiRk s u~ N7 7 AERAVWE (&
TEL7A NV LFEHIZERD) , FERT o E=0 A
TR A O (B 7 A L ARG | R
B EFH 1L Waters £E8 Oasis HLB (3 cc / 60 mg)

{b} CHx{CH;}, — O{CH.CH,0),S0O;,- Na*

(d} CH;
|
CHy{CH;}, —N— ©
|
CH;

(i CHyCH,}), — COO- K*

(9} CH;
I
CH(CH)y — N* — CH,CHCH,SO;

| |
CH; OH

@  CHiCH,}, — O{CH,CH,O)H

(1] CH3{CH,}414S04, Na*

B 1 I et RS O Rk

(a) HENIEET v H1 7 —T 2 K (AA),
)T NAFNATYa N (AG),
~ & A (APB),

7V (POE),
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(b) T V¥ N — TV = AT V) R U A (AES),
(DT NFALT I AT R (A0),
() fEMsER A U 7 & (FAT),
() EEET VIR B AR T RY 72 (LAS),
() Z v U EiEEF N U A (SDS)

(e)7T/NF /LTI RTare L

(@ 7F)LEe Fax A )LREZ A (HSB),

ARV AFTF LT IFLT—



#1 BIEE
REEER RSN FEEEmnD mz

AA 6 44 232+
AA 8 8.6 260 +
AA 10 131 286  +
AA 12 174 316+
AA 14 214 344+
AA 16" 229 370 +
AA 16 253 ar2 o+
AES 1 15.3 33 -
AES 12 16.7 3BT -
AES 13 19.0 381 -
AG 9 8.7 338+
AG 1 127 3/6 o+
AG 13 176 394+
AD 1 1.5 230 +
AO 13 16.2 256 o+
APB 6 28 287 o+
APB 8 59 315+
APB 10 9.8 343 +
APB 12 136 371 +
APB 14 17.2 399+
APB 16" 18.6 425+
APB 16 208 427 +
FAT 6 3.0 143 -
FAT ] 6.6 171 -
FAT 10 1.5 199

FAT 12 16.2 227 -
FAT 14 208 255 -
FAT 167 226 281 -
FAT 16 254 283 -
LAS 9 132 297 -
LAS 10 15.0 3N -
LAS 1 16.8 325 -
LAS 12 18.6 339 -
LAS 13 203 3_3 -
HSB 9 6.7 324+
HSB 1 10.7 352+
HSB 13 16.4 380  +
POE 7 13.3 544 +
POE ] 154 258+
POE 9 176 572 o+
POE 10 196 587+
POE 1 216 601 +
POE 12 236 615+
POE 13 255 629 +
POE 14 274 643+
SDs 125 265 -

e N

3 LY Oasis PRIME HLB (3 cc/ 60 mg) %, A
7 Vv 7 4 v H — % ADVANTEC # #l
DISMIC-13HP PTFE (0.2 um) #fff L7z,
PRI & LT, ke 1L milkvES 20
BREA 3 &2 TN ENEAIRE | mg/mL L7025 &
IR TR L= BeANRATAR A (AA. AES,
AG. AO, APB, HSB, LAS. SDS #&ie). B
OV RVEA 4, THARVER 5 & F AR E
1 mg/mL, LAS ¥ % 1 pg/mL & 725 X 912k
T L7 EANR AR B (AES, AO, FAT,
LAS. POE #&ie) &M e,
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3. filib#ERE
SRR 2 IR LT,
3-1. FLEAEACEL, SAB XU (X X0E
GHEDSZ\RED

B g Z#RY Fur L (PP) BlE LI
BEL.7Eh=rY v 10mL 212 TS5 5REHIRE
9 L7z, ZiR T 5000xg, 5HELHEEL, k
H&2H LW PP R LE~E LT, BOTAAKRL
— & — (75°C) THz[E L., 7K 5 mL IZ PR L 7=,
Oasis PRIME HLB (2 fif L, /K 1 mL Ty L7
BASZ 7= 2mL THEHL, 7402 —Ail L
7o b D&KL Lz,

3-2. 3-1 DA ook

-1 D9, TE = RIMZLDEERF T
BEEZAM Lz, R 1 g Z2FFE L, KTS5SmL
WZER LTz, Oasis HLB IZEff L. 7K 1 mL THE
WL~ AZ )—2mL CIEHL, 7402 —
A LTzt Oz & Lz,

4, AEEB LOWIESM

2L . Shimadzu LC-MS 2020 system

777 2 : X Bridge C8 (2.1 X100 mm, 3 pm; Waters)

BEH © (A) 10 mM FE T > & =7 LK
B) 7Er=FUL

P 0.2 mL/min

77Tk (B) 30 = 95% (30 min, linear),

95% (5 min, hold)

717 LR : 40C

HEAE :5uL

A F Ak ¢ ESI

MEE—F: AFx vy

ATy I 1 100-900

DL i : 250°C

RT T AP =T A EN,): : 1.5 L/min

t— h7wy ZiRE :200C

RS A A7 HAN,) : 15 Limin A > % —7 =

A AT 45kVBLO-3.50kV

BESEE - £ 1ITTRT

5. USINIENGERER

B gloxt U, ARSI A (1 mg/mL)

F TR G B (1 mg/mL) % 2 mL R0

L e B ITARIE TV E 24TV ARG

BRORER R E B LT (h=75),



PG EREOSE L ER
44 1 g (50mL PPELRVE)

FERZRL 10 mL
5 T:\Fa‘ﬂi‘ﬁtiw

= ER (5000 g, 55(E], ZE58)

LB 15 mL pPELERLE A
ﬁ[bﬁ%ﬁﬁ' (75°C)

E’Z:E

Z oIk T sml IZFEES

Oasis PRIME HLB (3cc, 60mg) [CE2EF BT

SN OETEELGER
Sl 1 g (50mL PPELEIVE)

Sk T s mL IDEES

Oasis HLB (3cc, 60mg) [CE B & BT
|

Z a1 mL
EEEIETD
A=)l 2mL
et
7%b9—5@

LC-Ms JEIE

2
fiRds LUBE

MESIEIZHONT

FETEEANL, BES L O A OMEIZ X
> T, BAF R, BA AR, WA A%
BLOA A RICHEHEIND, Z0Hb, &
AT R, AT URB LA F 2 ROR
mEYERI BT HTEAIC KSR STV 5,
MSIZBWT, R¥T 4 7TE— RTA A MbLEN
HED, XHT 4 TE—RTA A AbLEND b
DONRBHDIZD, ROT 4 TBIORHTT 4 7
Ay U AITH) Z LI LTz, RFFAF v T
K0 EE DR TR I NN, BSOS
EA U <HEH g2 1 mg/mL PEAIVATE 2 2 mL i
U7 IR AR EE L ~UL T OREITIT B 22 )

P =
-7,

1.

2. FhHEORE
BN B L GUIEHI YW TIE, ZiE

boJjikL RIS, EREROFORRS R s
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AITALER 7 1 —F % — k

BIEEZMS LI, WY, =% ) —, A% )
—b, TR BIOTE h=FU LD 4 FEE
THRT L7, BERIR AR A £721XB ZiRmL
TAELB ORI FLLIC, FiRiiszn<
ANz CRVLEEREZ 4T\, 2N ORI
TOENZERBINvRA7 < 7T AELEL
T2 [RIRERDN 50~120% D& IZ A 5 WEHN %
Do THEE I = % ) — LB L OT® b=k
UL ThHoT2m, FAT ORFBEN D72 NH DI
BWTCT I 78— BN hENWTER= YL
ERHESLIC WS Z iz L, (K3)

AVETH G L9 D DIEE R E O R miEEAl <
B, MR LBHT D07 ABEICBW T
FEHZOBMEOIBRENBESIND, & 2 CTHIL
IR EE R/ NRICIZ 5 2 &, PP D
NS TEREZIEHT S 2 L CaE~DiE %
BNRICINZ T2, BRY V37 BefER O IR D
8N PP i LV 2 L 7o NN L —
— BT 52 LI LY EEBE O R
B, 22 EEY O IR X OVABE D BB ~D ik

-
—



HERi<Z eENnaREL e o7z,

(a) (B)

101 10+
(a-1) (b-1)
DA D
D A ~ N 0 B
204 204
(a—2) (b-2)
101 10
g
L=
2 o 0
‘;. 1 2 3 4 b 6 1 2 3 4 b 6
% Retention time (min) Retention time (min)
c
g 20 20
S (a=3) (b-3)
104 10
0,—/L__._ 0 .
401 40-
(a-4) (b—4)
204 201
4] 0
4 5 6 7 8 9 4 5 6 7T 8 9

Retention time (min) Retention time (min)

3 BRI RBIT A% 7 — L HiH (A)
LT b= UL (B) DL

(a-1) VEARRIEEEESIN; (a-2) FAT6 ¥,
(a-3) VEANRIREEESIN; (a-4) FATS N,
(b-1) BEANAHKIELERAN; (b-2) FAT6 ¥,
(b-3) VEANAWKIELRAN; (b-4) FATS #s/N

3. [EFERER O

5 O R EiENER] (AA, AES. AO, LAS,
POE) # MW\ TC, EfHERA MLz, R ~v—
% 2 Ffii¥H (Oasis HLB, SampliQ OPT), ¥ U # X
— 2 2 ff¥H (BondElut C18, Sep-Pak C18) O 4
FEAE DO [EFE A 7 2256 L 5 FlE o FUmiE Al 2
BOUWHNR SR Z A L, 7K ImL THEEZIC
A K J—2mL THEH L7 b D% LC-MS Tl
E LTz, SEIEERIENEIUCONWT, REE
DEI2DYE Z L IZFHE L7z (AA, 4; AES, 3;
AO, 2; LAS, 4; POE, 8; & 21 #/&)., BondElut C18
TlE, AA THINEMEWN S D23 H - 72, POE
(2R T 8WE T 5 WE TN 120% % 48 2
TU /o, Sep-Pak C18 1%, 100%% # 2 % [EIER)
SWE L. AFFEOEMI T L0 bigb %o
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72, SampliQ OPT /&, AES B L FLAS ICOWT
16-37% EAEWEINER TH 7=, LED Z Enb,
ERENEN RN BAF T2 U ——2ED 2R
HAARE 2 Qasis HLB Z b5 Z & L LT (3
2-1),

BRI EEREOS O (FLERE R
TEL. AR BTk, WELAE W ZkRY v
X7 BEIZIN 2 T Oasis PRIME HLB (2 k2 % il
PRE LT, AW T, Oasis HLB & il L
72L& Z 5. AA. APB B XN HSB D RFHK 1D
720 E DIZ DWW TR AN 10-30%803 S 417z
(£ 2-2), EFIEREH I T D FmTELEA] & )
—RERF O — 27 o % — %, HLB &
PRiME HLB TZA{bLR 72dro 7z,

4, WMENGRER

AYETRE 7 E R A EEME LT DT
W, EERBRIZIS T D2 Y EREMN & 1 XPER A
%,

BOBE 7 FEEH (RR. BEER. 20%7 v T
— A, a—7 ILEEWEEE, B3, 4R 1Tt
L. WIENEREBR 21Tz, ~AZua~ 77
LO— % K 4 127,

FR, BRI, 20%7T v TNV a— A a—F
IZOWTDEICERIE 70-120%D#FHIC A D & D
WEnoTe (R 3-1), HBEEE, BB LIV
FFLIZOWTIL, B 70%I2 72720 O3
Zhote (3 3-2), BEUED 70%ITf 727203
T2 DIZHONT Y, RFEHDEL D[R — S s
PEFI D THHLL T 50%0L EAHERTE Tk
0., ORFEHE DY — 7 N — U EREBIIC
5 2 & CTHRmTE A OIR A O A | 23 /]
RBThiEEZD,

Tl EE, BEER. 20%7 v TN T a— A
a—Z OEERIMAEHZ B W T, 2 CToOHIEX
S ORI B — 27 1338 P, A
IBRADBRICIEMERELE OBNIAE S TH D &%
bbb, —J7, FLBEACE, W3k L OVEL
DOEEFIMAEHZ BNV TIEL, FAT ORFENZ N
HDIZOWTHEEHH ORRE ok & o 2 F 4
v — 7 BE R IC A b2, ZEDL O
WICHH D X I, FAT IZAEEKSLEMLICEEN
TWAIENE R U TH D P 720, FEEOMH
IREECH L EEZLND (F4),



2 2-1 AFEOEFE D T O EHER
Recovery (%) Qasis HLB SampliQ OPT  BondEWtC18  Sep-Pak C18
AA 81-128 6797 0-132 0-137
AES 55-95 3337 49-81 99-175
AO 89-95 90-99 100-102 104-109
LAS 50-61 16-33 40-53 98-106
POE 77-91 8292 118-128 119-129

2.2 FHENEEHZ BT B Oasis HLB F & TF Oasis PRIME HLB @ Lk
B L OENER 70% % Tl =985k

AA 22-83 36-92
AES 52-107 44107
AG 48-64 62-81
AO 84-94 86-97
APB 15-83 28103
FAT 37-76 31-73
HSB 59-86 76-94
LAS 4762 42.74
POE 47-83 43-78
=70% 28/46 22/46
#3-1 [EUCEEED Br¥ 772 1)
[N ZREH) 70-120% Z 407z D (FHRIE RSD20% % 8 2. 726 D)
=% BEEE 0% 7w Sa—A a—3
<70% AG11(74.9%) POE14(495%) AG11(61.3%) AG11 (63.0%)
AG11 (55.7%) APB16 (68.7%) LAS13 (62.9%)
LAS13 (56.7%)
120% < - AES12 (133.5%) FAT16 (129.3%)
REACLA

#3-2 FUEE LD BrF 7 HD)
[EHREE] 70-120% & 4h 7= O (FHRIT RSD20% % # 2 72 6 )

F=L HEEEET R, FLESEE
<70% AA16(49.4%) AA14(49.3%) AG13(65.9%)
APB12(69.3%) AA16%(39.2%) AES13(66.9%)
APB14(67 4%) AA16(11.4%) POE12(57.9%)
APB16%(61.3%) AO13(51.9%) POE13(67.1%)
APB16(49.4%) AG11(59.4%) FAT6(0.5%
AES13(68.4%) APB12(53.9%) FAT8(16.6%)
POE14(64.1%) APB14(42.0%) FAT10(36.0%)
FAT6(55.4%) APB16%38.1%)  FAT12(60.5%)
FAT10(57.0%) APB16(17.8%) FAT14(52.7%)
FAT16%(61.2%) AES11(69.7%) FAT16%(51.5%)
AES13(55.8%) FAT16(68.2%)
POE12(63.3%) LASO(64.4%)
POE14(43.4%) LAS10(61.8%)
FAT6(59.6%) LAS12(63.4%)
FAT14(59.2%) LAS13(60.5%)
FAT16%(45.0%)
FAT16(49.2%)
LAS10(65.1%)
LAS11(57.4%)
LAS12(57.3%)
LAS13(45.1%)
120% < ; ;

e N353

S EREIL
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) (8)
104 104
I & &
[=] [=] [=]
- 1 4 - -
» 2 * .
94 9
soi L] e F0— 3
= ] c £
o [+ — ]
+ + —_— +
= | 7 £ —_— -
o0- = o-
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30

Retention time (min)

4 RGN

(A) TEANRAIE A . (B) BEIRINEZ.

Retention time (min)

Retention time (min)

HBO~v A7 u~ N5 LD

(C) VEAIRGWIR A IRINEKR

1: AAG6, 2: AAS, 3: AA10, 4: AA12, 5:AA14, 6: AA16 monounsaturated, 7: AA16

4 RINEUEHZ B W TIRIMD 10% %82 5 B — 7 Bt s o

gy BEER 0% 7y IINVa—RA 05 FE HIRRE TR, FLEREARY
- B ; : FAT12(164%)  FAT12(149%) FAT12(12.1%)
FAT14(120%)  FAT14(125%) FAT16(12.7%)
FAT16(550%)  FAT16(29.0%)
S ERTIL
2) Nishikawa M, Katagi M, Miki A, Tsuchihashi H.
¥ & ® Forensic ~ Toxicological ~ Determination

7T FEFOEEHZ DWW, BETHTEANCE £1D
RER 22 R HEEMERZ LC-MS 2 W CRIET S
FiExkat Ulc, 28, BREA. 20%7 v 7Ly
a—RA, a—J%, BE L2 ToRmiEtER
2OV, FLEEEECE, B3 L OYFLIL, FAT
PSR EIEMEANC SOWCRET D5 Z ENTE
Too RIEZRHWT, REIEMEAIOBREANFHN X
JSARETCTH D LB 2 HID,

Mo M X

BIR T R EFILSF R IE A0,
3wk
1) BEAEFEE. ShEisgr

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/ke
nkou_iryou/shokuhin/syokuchu/04.html
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of

Surfactant by Liquid Chromatography/

Electrospray lonization Mass Spectrometry and

Liquid Chromatography/Electrospray Ionization

Tandem Mass Spectrometry. J. Health Sci.. 2003;

49 (2): 138-148

LR, ST, @Ak n~ F 77

7 4 —E RO & D B IGEA 0 5 Rk

B, EEFFLET 2005; 10 (2): 99-109/

RN, @EEAT. Rds AR A0

728 O FUEIE ERIH S, EFAET 2007,

12 (1): 45-51.

5) Bk ORER) H3E, I, RIFEIT. GRTH
TEANZ B % & Sh IR A K DX IS ISV T-
LC/MS/MS (2 & % Al OB i ik ORRE —.
A IRBTERBEN T T > % — 4R 2010; 38:
19-26.

6) EAUEA, WHA, FIIHE, DA EM. &
HRIK 7 v~ N7 F 7 — DB AT RF [ 5
BRSO OB IE A ORIE. £

T R 2014; 55 (6): 261-268

3)

4)



7)

IR, ASHFHE, RS, NN, EA
EET. AR IR A U2 RmiE Al o
LC-MS/MS (2 X B HIEHH. (LT F#R
2005; 40: 13-17.

WEB ¥4 FONEIZ 201945 A 14 BIcWER L

77
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Annual Report of Osaka Institute of Public Health, 3, 2019

Analysis of surfactants contaminated in the beverages using LC-MS

Yo KAKIMOTO, Mizuka YAMAGUCHI and Naoya KAKUTANI

In order to assess the contamination of beverages with kitchen detergents, an analysis method of surfactant using
LC-MS was developed. Widely used 10 types of detergents were added to seven types of beverages (barley tea,
oolong tea, 20% apple juice, cola, lactic acid bacteria beverage, soy milk and milk). The sample was diluted with
water and then purified on HLB column, and scan measurement was performed by LC-MS. For protein rich
beverages such as lactic acid bacteria beverages, soy milk and milk, protein precipitation by acetonitrile prior to
PRIiME HLB column extraction was performed. As a result, with respect to barley tea, oolong tea, 20% apple
juice and cola, all surfactants examined were identified, while in the case of protein rich beverages surfactants
other than fatty acid were identified. The proposed method is practically applicable to analysis of

surfactant-contaminated beverages.

Key words : Surfactants, Kitchen detergents, Contamination of beverage, LC-MS

Osaka Institute of Public Health
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W KWRleRE e 2 AP A ZE4E4R  Ann. Rep. Osaka. Inst. Pub. Health, 3, 57-63 (2019)

BEMT O A =aF ) 4 RREEB LT 4 o= )L—FoWriED
-2 M B EA

SEEPIEM L AR O IR ERE L BRI Y BRTRC L OKERESR L AJIE T L ARES

B BIN, NTF IV FRPICEE T 23 A =aF /4 FRIBEBLOT 4 P m =L O—F04T
7£®§é%‘ﬁ§471ﬂﬁ%3% Z7po7z, fli - KERUZIX STQ (Solid Phase Extraction Technique with QUEChERS)
EERRA L, WECITRK 7 v~ s 7T 7-2 07 DNEESHTE (LC-MS/MS) ZfEH L7z, &tz
Y 10 ng/g., 100 ng/g DY FETUHNENLGRER 2 5 L7 . — iR A R | MM T A K Z
A > O BEE A T TR S Dz,

F—U— K RA=aF AR, Ty Tum, STQ Wk v~ N 7T 75 T WEROHTE
4 PR

XA =aF /A4 FREEII mr=aF LRk ES O S
FRAIDOKIR T D AR 2 3w 2
LAY U REBIEITD D27 R Al 1. Bt L OREKE
LT, BE2ZILDATL—FBARLY T (DFEF - TIROAH. BI, ~TF IV, FR%E
U BRER7: EIRPUSEA ST D, LarL 1990 vz,
FERAD DB HRE[E T IV AF O REIED H Q)= UE 5 : Acetamiprid (3 B B AL 5 (#K) B |
HE TEREREIEERE) OFFIRO 1 5Th Acetamiprid Metabolite IM-2-1 ., Imidacloprid .
HEHBLIZZ EDNBEINTIE—H oA == 6-Chloronicotinic Acid (6-CI-NA) . Clothianidin,
F A4 RREEOFERPEZEEESNTND, —H, Dinotefuran . Thiacloprid . Thiacloprid-amide .
AARTIHIEL 7 ORA=aF /A4 RREHK Thiamethoxam, Nitenpyram, CPMA, CPMF, CPF,
DOFEHAPEO LN TR Z 6 OKREEAESL K Flonicamid, TFNA, TFNA-AM, Fipronil, Fipronil
IEICAERI SN TS ONRBURTH D, x4 =2 Sulfone L5+ 7 ¢ /b 2 FDEHESE(RR)RL A L
F A FRBIITHEDIK~D RGBTV 7o
L, MOEMLENI LMD, ENLOHEY QRIEE . T = VL (LCMS ), A%/
fAgt L CTERLEGA, SEMICHLEETD —/L (LCMS ). &m (LC/MS ). &7 v
FIREMEE 2 B D, ®=7 ., (HPLC /), 7& b (FRREESE - PCB

Z 2T, AEFEAITHED T NL DR A =2 AR 13 T 0 v DR () B A i
F A NREHES L ORBORSEMERETH D L. QuEChERS filiHiIA#EI21T RESTEK 41
T 4 70 =V DR TR D 2 MR A& I e Q-sep QUEChERS Extraction Salt Q110 %, [ FHHh
LIz THRET D, 7 Z A121% AISTI SCIENCE #1:#¢ Smart-SPE

C18-30 mg, 50 mg, PSA-30mg ZfifH L7=, *

a KR A e A L E R R A e 1 RR
b KPR R 2 A SRR 2 AT A I AT FE 1 TR
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YT TUT 4 NHE =T RN T w7 HPE(RR)
I DISMIC (LK PTFE, 13 mm. $L£% 0.2 pm)
ZfE L. RERLK I Merckmillipore #E8 Milli-Q®
Integral 3 IZ X VKR L2 DA AWz,

2. EEHER X OVIESM
(H2LE

EEARE T A ' —1T KINEMATICA #H8UR
U brY PT-MR3100, =040 H 37 TRE(1K) B
Centrifuge CF7D2. LC-MS/MS X Waters -5
AQUITY UPLC I-Class-Xevo TQ-S. 23415 7 A&
CORTECS UPLC C18 (1.6 um, 2.1x100 mm) %
fER L7z,

(2)LC-MS/MS & 54

TBENFH 1 0.1% E 5 mmol/L XWET L& =17 LK
Wik (A, 7 h=FrVU (B)
BB : B%  5-40% (0-5 min) . 40-90% (5-7
min). 90-98% (7-8 min). 5% (8-13 min)

JiiE 1 0.2 mL/min

BT LR - 50°C

AR T

A F 4T — K ESI (+/—)

HEE—F . @RJSE=4 U 7 (Selected
reaction monitoring ; SRM)

A A PRIRE - 150°C

IR AT 2 (N,) R Fs KOV & : 400°C, 1000
L/hr

a—HA (N Vi : 150 L/hr

WE Z & OWESRMHFITER IR LT,

3. RBRIAIEOFRR

(Dfh 3B 10 ¢ (BFL, BIF, ) BEW
5¢ (NFIV) ZS0ml FEDORY T (PP)
BRI ELTE b= MU 10ml (4F3L,
IR, AFH) BRI OERUK 10ml+ 7 F=11U
NM10ml (NFIY) EIZTHREV AP —T
¥J—{tt%. Q-sep QUEChERS Extraction Salt Q110
EMAT 1 5, FCHMULIEE S L, 20
%, 57 3000 [R5 C 5 S fiE O BEAZ T OE S
N7 h=rUVEERIHEE LT,
QR 7 b=1FYLE 1 ml % C18-30
mg+PSA-30 mg (2@ L A ¥ / —/L 1 ml CIAEH
L7c, Bz i OIZRRIK 0.5 ml 200%
BHREAR. 28 % C18-50 mg (ZiEiE L 80% A

&) —n2ml TIRH LY, #-IE sz

- 58 -

s

HIEQZRERKT 10 ml ICER LA T T 7
4 NH—=TAHB LT O ERERERE LT,
B O A — A% X 1127 LT,

HEHog FEsg
(%L, 2860, FFD FEY)
‘ 7K 10mL
FERZRUIL 10mL
HRESFAX
0-sep QuEChERS Extraction Salt 0110

D min (FT)
120 73l 3000rpm, Smin

FTEFZRLE 1mL

FiE
*BEHK

40024)L

J ERIENETAT L
ir;art—SPE 18-30mgl{ L1+ PSA-30mg(F) 1 ‘7 E;’?Eibf;’”’*
A=l 1mL
B *EREMI
- T
A BRI
D U
AN o
7o 5ml R

Smart-SPE C18-00mg
BOKAR A= 2mL

m;l!"i‘t,, [ L5

20074l
o) BEREDEMIRTIL
U BBR7ILo—LE

AFO—ILH

R

KT10mLIZES
PTFEZ4JL 2 — 518

SREHEID ToimL)

X1 BALEEA X — A
4. FREFOVERK

~ MU > 7 2D FEEE IR TR A L
7o WSHNFUEE & RIRRICHhH 3B L ORI Z 1T 72 5
7277 7 IR ER IR 2 RN L, 0.25~20
ng/ml & 702 X9 IR LT,

(I S ST S G

ST A KT A U NTHRENSHTE 5408
2 0HTC1 B, Bk e 3k Lz, 4R
B (43l IR, ~NF Y. FA) 1210 ng/g.
100 ng/g & 702 K O BEEVRIR 2 W L, 24 MERE
iz FhE L7z, fBFohn-fRkek 2 12, BIZHE
33101,

E3LI2B L Cid CPMA DO EEEDS 70%A & K
< MNF IV L TIE CPMA & TENA, #00,
EPIZES L Clid CPMA, TFNA. 6-Chloronicotinic
Acid (6-CI-NA) TEEEN 70%% Flal5F55E &7
ST, TG 3O RIKITERER L L T—COOH
ZHLTWAHD, HIZHELZPSA T IO
Fad o ZHERIC L > T8N T v 7 Eh
R BMEL 7oz tE 2 b, —J5, Eit3
FEUAN OB (15 FF) TIIW T OTRINEEIC



BOWTHLHE, JMTHE. ERNKE L bICHA
RZ A > BEMEZ - T RERDE O T,

F & O

LC-MS/MS % AW & Em T ORA =T/

£ FF

BT X OV 4 7 R = L — BRI

NIRRT R T, — B D R 2 B & 2 4 PERT
i A KT A DEREWMZT DO TH T,

Mo X

P7R & AR BT A,

X mk

1) PRk 22 SRR AT B A5 1224 55 1 5
1 BMEZLDOFMN
Compound Tonization mode Precursor ion Product ion 1" Product ion 2% Retention time
(m/z) (m/z) (m/z) (min)
Acetamiprid ESI(+) 223 126 56 4.7
Acetamiprid M etabolite IM-2-1 ESI(+) 209 126 90 42
Imidacloprid ESI(+) 256 209 175 4.4
6-Chloronicotinic Acid (6-CI-NA) ESI(+) 158 122 78 3.7
Clothianidin ESI(+) 250 169 132 4.1
Dinotefuran ESI(+) 203 129 157 2.6
Thiacloprid ESI(+) 253 126 90 53
Thiacloprid-amide ESI(+) 271 126 90 42
Thiamethoxam ESI(+) 292 211 132 3.7
Nitenpyram ESI(+) 271 225 126 33
CPMA ESI(+) 256 126 176 28
CPMF ESI(+) 212 126 90 2.7
CPF ESI(+) 199 128 126 4.6
Flonicamid ESI(+) 230 203 98 3.8
TENA ESI(+) 192 148 98 2.5
TFNA-AM ESI(+) 191 148 98 28
Fipronil ESI(—) 435 330 250 79
Fipronil Sulfone ESI(—) 451 415 282 8.1
1 EEAT Y, 20 EMEAAF
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2 RAMERHE ORI

[z
Compound IR < 10 ng/g %ﬁﬂﬂ%%ﬁ§4:100 ng/g
HE DHTHE HEWKBE HE OFMTHREE BN
(%) (%) (%) (%) (%) (%)
Acetamiprid 93 2.2 2.8 93 3.5 3.7
Acetamiprid Metabolite TM-2-1 91 4.3 6.2 94 4.0 4.6
Imidacloprid 96 9.9 11 94 3.6 3.6
6-Chloronicotinic Acid (6-CI-NA) 82 13 13 81 5.2 5.2
Clothianidin 104 12 12 94 4.2 5.9
Dinotefuran 85 12 12 90 6.2 6.3
Thiacloprid 93 3.8 4.0 94 3.9 3.9
Thiacloprid-amide 92 5.8 9.2 91 3.5 3.5
Thiamethoxam 94 5.6 6.2 94 4.3 4.3
Nitenpyram 89 11 11 90 5.0 5.0
CPMA i 42 55 | .55 5.5
CPMF 5.3 7.1 3.7 49
CPF 7.1 7.2 95 2.8 33
Flonicamid 8.4 16 91 6.1 6.1
TFNA 10 10 71 44 4.9
TFNA-AM 9.6 9.6 93 4.6 4.9
Fipronil 6.2 6.2 70 4.8 13
Fipronil Sulfone 5.7 5.8 78 3.7 53
5 U
Compound %ﬂﬂ?}i‘%fgz 10 ng/g Yﬁﬁﬂﬂ?}%},ﬁ: 100 ng/g
B DHTHE SHEWNKE HE OHMTHREE  BINRSE
(%) (%) (%) (%) (%) (%)
Acetamiprid 98 5.2 6.3 99 4.4 4.9
Acetamiprid Metabolite IM-2-1 96 6.8 8.7 96 3.0 5.8
Imidacloprid 97 6.8 6.8 _ 97 3.1 6.7
6-Chloronicotinic Acid (6-CNA)  [iE: SRV 24 [EEEspEEE g5 15
Clothianidin 97 4.9 6.6 97 4.2 8.9
Dinotefuran 94 13 13 96 4.1 7.2
Thiacloprid 96 4.8 5.2 99 3.7 5.0
Thiacloprid-amide 89 5.6 8.6 93 5.0 5.0
Thiamethoxam 98 7.9 7.9 100 3.6 5.4
Nitenpyram 86 10 12 3.9 6.4
CPMA 48 18 [HEsgEEE 43 11
CPMF 10 10 87 3.2 5.8
CPF 7.6 11 99 4.2 6.0
Flonicamid 9% 12 17 99 56 8.7
TENA Bt 1 {0 ) 17
TFNA-AM 86 13 18 94 6.5 7.6
Fipronil 84 5.6 6.1 76 2.5 5.8
Fipronil Sulfone 72 13 13 70 6.3 8.4
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X2 AR ORER (HiE)

NFIV
Compound IR < 10 ng/g USIIRIE 2 100 ng/g
HE DHTHE SEWNKBE HE DHTHE  SNRE

(%) (%) (%) (%) (%) (%)

Acetamiprid 80 7.3 10 93 3.7 4.0
Acetamiprid Metabolite IM-2-1 84 10 13 90 4.1 9.7
Imidacloprid 85 5.9 17 91 4.1 8.5

6-Chloronicotinic Acid (6-CI-NA) 81 7.1 15 77 7.1 11

Clothianidin 93 8.2 15 91 9.1 11
Dinotefuran 84 13 13 90 7.8 9.0
Thiacloprid 81 5.0 11 93 3.8 5.8
Thiacloprid-amide 90 4.8 14 93 5.8 7.5
Thiamethoxam 88 3.1 39 95 2.6 3.8
Nitenpyram 88 6.6 13 88 6.6 6.6
CPMA ) D75 15 |hiisEnEE 25 6.3
CPMF 8.2 14 86 5.9 8.1

CPF 13 13 91 4.8 7.1
Flonicamid 8.5 13 5.2 9.2
TFNA 5 g 17 26 3.0 6.4
TFNA-AM 85 14 18 8.1 12
Fipronil 78 7.4 12 7.4 7.4
Fipronil Sulfone 76 5.6 9.0 75 3.7 6.6

A
Compound Yﬁ’/\‘\ﬂﬂﬁ%fgz 10 ng/g %ﬂﬂ?}%‘}ﬁ#: 100 ng/g
B DHTHE EWNKE HLE OFMTHREE  BINRSE
(%) (%) (%) (%) (%) (%)
Acetamiprid 102 3.7 6.6 98 53 53
Acetamiprid Metabolite TM-2-1 96 5.6 6.1 94 4.3 4.3
Imidacloprid 104 8.0 8.0 ) 9% 4.6 4.6
6-Chloronicotinic Acid (6-CINA) |’ S0 2% | 554 13
Clothianidin 11 13 5.0 7.8
Dinotefuran 12 12 93 4.5 53
Thiacloprid 101 3.7 4.3 98 4.7 4.7
Thiacloprid-amide 88 6.9 7.9 89 5.7 5.7
Thiamethoxam 95 4.5 5.8 97 4.6 5.6
Nitenpyram ) 90 ) 9.6 9.6 ) 85 ] 5.6 ) 5.6
CPMA SR . ¥ 20 [ 15

CPMF 82 3.8 7.4 80 7.1 7.3

CPF 101 44 5.8 98 5.1 5.1
Flonicamid 17 8.9 12 ) 101 6.8 6.8
TFNA SN | 20 [EEEgIEE 12 12
TFENA-AM 100 7.9 11 93 5.1 6.2
Fipronil 113 5.1 5.1 86 2.8 2.8
Fipronil Sulfone 88 6.3 9.0 87 5.0 5.0
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#3 HEEB X OWEO BIEH
=

" E B OF 4T RS B ENFEE
(ppm) (%) (RSD%) (RSD%)
<0.001 70 ~ 120 30 > 35 >
0.001 < ~ =0.01 70 ~ 120 25 > 30 >
0.01 < ~ =0.1 70 ~ 120 15 > 20 >
0.1 < 70 ~ 120 10 > 15 >
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Annual Report of Osaka Institute of Public Health, 3, 2019

Validation study for analytical method of neonicotinoid pesticides and fipronil in livestock products

Masaki TSUJINO, Yoko KITAGAWA, Mizuka YAMAGUCHI, Kaoru AWAZU, Chie NOMURA,
Haruna NAGAYOSHI, Tkuko SHIRAKAWA, Naoya KAKUTANI

Validity of the simultaneous analysis method of neonicotinoid pesticides and fipronil in milk, hen egg, honey,
beef was evaluated. For the extraction and purification, STQ (Solid Phase Extraction Technique with
QuEChERS) method was used, and for the measurement, liquid chromatograph — tandem mass spectrometer was

used. As a result of the recovery test at the levels of 10ng/g and 100ng/g in each sample, the target values of
the adequacy assessment guidelines were fulfilled with a few exceptions.

Key words : neonicotinoid , fipronil , STQ , LC-MS/MS , validation study

Osaka Institute of Public Health
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7 I N R ESITEDORE

WA B, SHEPIER, AAERR

TR PRI E TN D ERKS TH D Cucurbitacin FHDO SHT FHEIZ DWW TR 21T- 7,
Cucurbitacin B,E, 33 & O Cucurbitacin E DEHEFAR T % Elaterinide Z %4 & L. EfATHE D T A2 LD
FEBUGEZREEE U, ISINEDGAER CIIE IR 90~97% ., FHXEEHER 21T 3.5% Kl CTh > 7=,
PLEX Y RO 72 FIEDHENL T 72,

F=U—F: Xyx—= 772y @GEREs v~ 777 EESHE

tayZrREOT Y BRI, YR 2% SmL & URBEERHK & L72(1,000 pg/mL),
K7 D —Fi CH ISy T & 5 Cucurbitacin B35 Elaterinide |Z 1 mg % A % / — /L CiafR L Tk
FNTEY, BT HZ LIk TOOHEN, Z 5mL & UREYERUK & L72(200 pug/mL), FEYER
MRS, MEME, IR, NIREOR TP EER 2 B WERAL, 72 =ML THRL T0.5~20
% pg/mL OEEEEIR ZAERL LT,

Cucurbitacin #1213 % < OFEFNFIEL . HWE 2-3 AR
DA EFH] Tl Cucurbitacin B,D.E B L Oz TER= FUAEBIORAZ ) — 3 FEHEE

S OEERS B ST g DI KIRFNT TR M) R LC/MS HI, ERET > =7 MIRE
gk 25 IR EFHI3FEA L, Cucurbitacin B FFE T3 (BR) BEREARRRR . B-Glucosidase |3 UK
A ARy g W LRk T2 (BR) B Hlviz,

AAFFETIE, B EFOIIE SIS D 72 G 2 A 0%, Waters #1884 Sep-Pak C18
. ALER G52 @EL L, BB AR D[R g5 A Plus Short Cartridge, 360 mg % fii i L 7=,
PITZD XD ITHRE21T- 7=,

3. HEE
TR ITVE EEARE VT A P —IZAR Y F s PT3100
(KINEMATICA #84) | 33043 BE#b% 13 himac
1. Rk CF7D2 (H 2 THE (BF) ) | sl & 5 #iX
Cucurbitacin B OZHVMER SN TRiE a ¥ CM—1000 (B ERA L g (BF) 1Y) | 1m0 Nk b
2 BEERERE L THIRO Xy % —=%f — & —|% CVE-3100 (H B bash (BF) ) |
| LC-MS I3 (#F) B H S FEFT Y Prominence UFLC 35
L OVLCMS-2020 Z 1 L 7=,
2. K&
2-1 FEAEL, 4. WESM
Cucurbitacin B 3 X OVE % ChromaDex #HHY 5381715 2+ GL Sciences Inertsil ODS-4
Elaterinide 1% Merck #1814 Fu 7=, (2.1x100 mm, 3 pm), # 7 AR : 40°C, ik :
2-2 FEMERIRSE 0.2 mL/min, ¥ A &:5 pL B EHH : A#E; 10 mmol/L
Cucurbitacin 8 5 mg & A &% / — /)L CIEfiE L C T E= U LK B, TER=HRY

PR e Sl P Cla sl o S silg e o (e o |

;%}
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. TV M B 35-50%(0-5.5 min),
50-85%(5.5-12 min),

A F 2 AbE— R ESI(+), #EE— K :SIM, PDA
HER R 230nm, WE Z & DZAHIE Table 112
~LTz,

5. RBRIAIR O

MEIL7-R e 2g 2BV ED , TR =L
4mL X THREDFA X%, 85 3,000 Bz
T 5 HEELSBEEZITV., RS2 L, 7
BT h=rU/L4mL ZMATHEE 5%,
FEARIZEODBEL ThRO RIFEAbETT &k
=hkUT 10 mL IZER LI, D% 3,000
[ C 5 srffiE ool Uitk L Uiz, EFd
TR oV EMT, TER=RFY L 5mL
TarvrF4a=r I Lz, YUY ERALT
Ty —RRE, BV U UEMIT A
FIA T 2cHiiiE 5 mL 2 A6 LTk 215
7oo EFHIHE A T 2B 78 b=Kh VUL 2mL T
WH Lotk L abtiz, ZoOW% 1 mL
IR L CRBRIAIR L LT, SRR E 7 4 v
X —TAi L, LC-MS |Z CTHIE L7z,

BR IR DI Sy i

PBRIEIE % 15 mL O PP RS ERITEE U TR
L. KZMA T 1ImL & L7, Z4UUZ B-glucosidase
% 20 mg ¥sA0 L. B-glucosidase Z ¥RAN L TU 720
b BRI & 12 37°C D TEIRAE I A4 24 Rf i E
L7, [ZAZ =% 1.5mLINx TRE L
TebDET A NE—THBL, MKIFREIR L
L7z,

- -
— —

AERB LB
1. LC-MS S&fhofat
T 5 YD MS &2 B & IHEA A v Okt
%#1T> 72, Cucurbitacin B {22\ CILXLLaT DS
DI b A L Do 72 ST6[MANH,] % & & A
Frl L, BHHA A 1T 597 MHK] F &
V499 [M-OCOCH;]" & L7z, Cucurbitacin E 38 X
W\ Elaterinide (Z2WTH 7 L E=T MMPNHART
b2 574 BELO 136 PR BEENRLS, Thvk
EEHAA L, EERA A T,
Cucurbitacin E 1L 595 [M+K]" 8 X OV 497
[M-OCOCH;]" . Elaterinide (% 497 [M-C¢H,,0s-
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OCOCH;] 3 L V757 [M+K] & 4R L 7=,
0.5~20 pg/mL OFEAEIR A2 L L | fsch i
BREVERR U 7o, IRERRER(%)=0.99 LI E D BLAT 7208
MENE LN,
EE FRIL0.5 png/g & Lz,
2. RILERFIEOMGET
LIRTO#E Vi, iR Bl O TR S
< BIAAEICEERI D sdy o TN, B EFHEHIT

IHGEMED KD S5 72 TR TT O {8
fEDRRERE1T > 7,

W ENZ AN D 5k & U CEME S 7 A
TORMGEERT Lz, B ICails# 2179
T2 T MR S TR 2 HiE T
< REREYEH T DIE SETHRETD
TiEERA L, C18 117 AMIHIiRZAff L,
T =M ATHEHTLZLIZED, HIFK
DERETDHZENTET,

HH S NF, AL ) — VBB S LTV
e, WEOEWAY ) —NETER=FU L
Z W TR OFFt 21T > 72, Cucurbitacin B
BAEOE a v &2V, WL TR 21T
Iolr, FORER, 1ZIFRFRE Cucurbitacin B 23
i S 7z, IRHEZIERS° PDA TOREHEE— 7 7
L7 =N ALZEIRLT,

3. USHnENGERER

H 50> U OXHR O Cucurbitacin 1 %2 54 L7z
TEEMER LAy X —=IT 5 pg/g DRE L7
% X 9 Cucurbitacin B,E 3 X O Elaterinide % ¥/
LT 5 T TN 21T > 7=(Table 2), “FH[AIILHE
B L ORI 21X, & DI RBARERNE
bz,

4. NKGREITIEDRRF

M & V% L O Kawahara & Y0 1E42 HE (12
NG 3 515 DFsF 21T - 72, Elaterinide % 7K (2
AR L C ERR o B TR R 21TV, xR
Vi L b LTz, £ ORGSR, Elaterinide ORI
9 1/2 12721 . Cucurbitacin E 23R S 7=, K
(2, BRI D X % — =T Elaterinide % #BRIA
HH 10 pg/mL & 725 X 5L, sUBRIEHE 2 50
W7o, RBREEO—EZ2 MK R L, xRS
REXORBREK &L L7, TR,
Elaterinide M2 EEIIHY 1/2 1272 Y . Cucurbitacin E



DR & 472 (Fig. 1), F7=. Cucurbitacin B D F
BRI - 3 7 ¥ 12 Cucurbitacin B DR
PEREEZONDE—7 DHERINTZ, 20
— VIR K > ThaL e oz,

T END, MKRDERERIT, xR BER
Lo TEBEEZITHEZEL LN, LL,
IMAKGFRIZ L > TEA DR TE Do T BlbE
KEMRTEDZ LB ghoT,

ERa))

Cucurbitacin B.E 3 X 0" Elaterinide ®—& 54T
EEfE Uiz, TORER, BBl 51k
NHESL TX 7=, F7=. Cucurbitacin ZEDELHEHA %
WA fE L. Cucurbitacin F8& L CTHOT+5Z &
MNTET,

Flo& M K
PN AN S IEAY 1)l i AN A
Sk
1) RWERE, EAJ)IIS>x. Rz IT 51k

FWE L BREIC L 2R T ER LU 9 —
WERR20 EPE—. MREIR LR ETTICI R

2009; 43: 181-184
2) HFMTIL, BEARBRAM. b WE MO ERE
R D EREEEE (F1H) —IEFb54E~ M
BT —. FURTEHFFEFR 1983; 34: 171-177
3) AU, BIA T, LFWE & OV E SRERC
Ko BPEFHE B 178 —Fk 11 F—. &
HAHFFEFR 2000; 51: 166-169
4) WHEE, BATE, EHASE, RAERE.
a2 AL BEPEEFICOVT. RIRA
SENETRPRTER 2014; 52: 41-43
5) HEmR, BHNFET. AyF =LA
EAE I O N E OfFI — 5l 7 7 v e
B CFRD AT IE DR R OVE & AT —.
ST IE IR T B P TE P R R F T &
K —FFEER A 20185 9: 11-17
6) Kawahara, N., Kurata, A., Hakamatsuka, T.,
Sekita, S.and Satake, M. Two new cucurbitacin
glucosides, opercurins A and B, from the Brazilian
folk medicine “Buchinha”(Luffa operculata). Chem.
Pharm. Bull. 2004; 52: 1018-1020

Table 1 SIR condition of cucurbitacins

Retention time
Analyte

Target ion (m/z )

Qualifier ion (m/z )

(min)
Cucurbitacin B 9.2 597, 499
Cucurbitacin E 10.4 595, 497
Elaterinide 4.9 497, 757

Table 2 Recoveries of cucurbitacins from spiked zucchini

Analyte Recovery (%) RSD (%)
Cucurbitacin B 92 3.1
Cucurbitacin E 90 3.5

Elaterinide 97 3.0
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Fig. 1. Chromatograms obtained from zucchini spiked with elaterinide.
(A) Negative control, (B) Incubated with f-glucosidase
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Annual Report of Osaka Institute of Public Health, 3, 2019

Examination of cucurbitacins analysis method

Mizuka YAMAGUCHI, Masaki TSUJINO and Naoya KAKUTANI

We investigated the analysis method of cucurbitacins, which are bitter components contained in cucurbitaceae
plants. A method for purification with solid phase extraction column was constructed for Cucurbitacin B, E, and
Elaterinide, which is a glycoside of Cucurbitacin E, as targets. The average recoveries and the relative standard
deviations were 90 to 97% and less than 3.5% respectively. From the above, a quicker and simpler method has
been established.

Key words : zucchini, cucurbitacin, LC-MS

Osaka Institute of Public Health
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KPR 2 2 SRR JC TR 92 4E4, - Ann. Rep. Osaka. Inst. Pub. Health, 3, 69-74 (2019)

A -EM R RS L OWIR 7 a~ N 7T 7k D
BT OLRAEE 9 FikE O — K 4T O Rt

e, BPAT TR, SEE T, FiA

B, W R s, R, ARER

IREEH-E AR R KOV 7 i~ 79 712k D 9 B ORIFE (REFME, YLV EVRR, TE
ROfEig, 74X LR BHEMRTATNVE) O—FohreRatLiz, A4 —/VE RV TIEZ T,
Wik — B8 A A LA T MKV, vuy T TR =V A KLB. ZLdA,
KARDFH) % FI T RN EIGERER T B 80%~108% AHXTERER 72 4.3%LL T & 72 ) BAF 7275 R 23

Broni,

FoU—

HETOR ST ORFE OB TIL, BN THE
AR ENTWDL R EFERE (BA), YL E VER
(SOA). 7t Ruflig (DHA), NI 4 F %
B&EM=F /) (PHBA-Et), /N7 4% U2 BEME
A Y7 a )L (PHBA-iPr), /3T 4 X % BEME
7'v 'L (PHBA-nPr), /N7 4 XV LZEFHEA
7 F /v (PHBA-iBu), /N7 A X VRZREFHET T
)V (PHBA-nBu) @ 8 FlH D /341 4 FEfi L TV 5,
—Ji. INT A X VB A F /L (PHBA-Me)l .
HAR CTIZFREI I T & D AR B9 134
ENTVDH DAL SR S A mAE
R L R D HHIBRE ST D Y,
LTI, BT ORI O ST TEL LT,
KRAELZARBIZ L DB IRk n~ v 7T
7 (HPLC) X DMEEERAL TWH 2, kK
AR LTI, By 7880 E
FOEIE&SOLA . PHBA = A7 )VHH, FFIC
PHBA-Me DOEIRAMENE DHENRH 5 ), %
7o BETCIIKAR AR 217 5 BRICKIEAK TH
HEATH ZOKE EFECE S RBERINTE T
BIRAME 45, £/2, —EICE2EOmKE
BLS 5 Z LN TERVWE WO ERH - 72,
EH T RN X OEEI & O PHBA —
AT VO ENCERZ BT D720, PRk 22 45
H 0 A 5B 388 0 U i HH - [ AR L 8

NI XX VLEBEFRATF v, FEAERFE,

HPLC, #7FEt

FEH SN TEY 9 i b2 2R EE LA )
BEXR TG DT,

F T, SRRk OBRE~OEMAE B, &
PR -EAE RS S L O HPLC 12 & %5 PHBA-Me
%5 O TARTEE O T D[RR 4T 2 it L7z,

ik

1. 30k
KIRFHNTHEALZ ey 7 TI—_Y —
Uy h, RLE., ZLHA. KIBDEY (L x
I WPIET) W, BUBHE, 9 FEORIFEID
WTNDIZOWTHEHAREERDH D | RAERK L
L CHRASNDBEENR VRN DLIRAT, &
AREL ORI O A FERER R 1 1TR LT,

1 REFEHOEREE
o v  EHEE
B R (e/ke)
vayJ BA 0.60
SOA 1.0
PHBA 0.10
s SOA 1.0
BAMSE  SOA 2.0
HALE SOA 1.0
L&IRPIEIT SOA 1.0

KB b 22 4= AR FE T A LA R dh b2 1 3R
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2. FEUES,

BA. SOA [T'&E £ 7 ¢ /L AFGHIZERR)
DHA . PHBA-Me . PHBA-Et . PHBA-nPr .
PHBA-nBu [T B #H{b % (k) 8 . PHBA-iPr.
PHBA-iBu 1 Z B LAk TR A2 Fv 7=,

3. R K ONR A IEMEAIK
BAEUESL 500 mg & F T A X ) — )VITERSR
LTSOmL EL72b0E2mBERIKE LT
(10,000pg/mL) , FAEMEFHE SmL 2480 . K%
MZT50 mL & L7zdh Dz RATERERK S LT
(4% 1,000 pg/mL) , & 5K TAHAIRL. 0.1 pg/mL
~100 pg/mL DR ERH O JRAEHE VAR % 77
L7,

AHEE

AR —)v (@igEEs e~ 777 ER
IXLOMS ). e GRUERFRR) . BT v E=
T b GREERR) 0 Alie— 21 U D A GRERRR) |
1 mol/L 7KEg{t7F h U ¥ LEEHR (RESHTH) 1X
BT g v AR - AE HVWs, AR (8
BEIEM, No.SA), Bk PTFE A7 L7 ¢
Jb % — (DISMIC-13HP, 0.45 pm % 7213 0.2 um)
X7 RRUT w7 HEE (BK) ®E v, [EH
BT A%, WA A8 H T T A (Oasis
WAX, 150 mg/6 mL, Waters ) % Fu 7z,

RERVAIR O RS
BWHEOOFEYE LA L, Fro@E 7o
776

PEAL L7253kt 5 g2 SOmML AR Y 7m e L
BERLDEICERD . 80%A X/ — VIRHE 25 mL %
MATHREDF A XL, =wL0HE (iR, 5000
pm, 5 0M) 12X V- BiEE AR TAIR LT,
FRIEIZ S BIT50% A %/ — VIR 20 mL & i %,
10 iR E 5 L2tk [FERICE OARE,. A4
ITWRED A E B, 50%A &/ — VIR %
ZTS50mLIZES Uitk & U7z, #llH#K 2 mL
D, KSmLEZMZ, HHLMNLEDAKX ) —)b
SmLBIOKSmL Carssyra=rr L
B T LB Lic, BEED 7 5% 10% A ¥
J = VR 10 mL THEF L, 5% 1#-0.1 mol/L
HElie 7 =0 AEH 85% A X ) — VIR 10
mL TR A S8 7=, W% 5% [2-0.1
mol/L Wil 7 & =17 LEA 85% A & ) — LU

5.
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e

WTI10 mLICER L%, AT L7 4 0H
—ZHAVWTABLELDOERBRIETRE L,

6. HPLC &1

e - Waters B Alliance €2695. 7 A : GL
P A = 2% Inertsil ODS-4 (4.6X 150 mm, 5
um) ., F7 NEEE : 40°C, W 1.0 mL/y, T
N 220 uL, MrHEs © Waters 52 2998 PDA fiHi
o, JIE I BAIPH : 200~600 nm, EEIEE : 235
nm (BA). 255nm (SOA. PHBA = A7 /L¥f) .
305nm (DHA)., ##@hfH : A ¥ ; 25 mmol/L U >/
FEFEMTK (pH6.0), BIR ; A X/ —/b J TV =™
> R B 5%(0 min)—25%(8 min)—60%(16
min)—60%(27 min)—90%(31 min)—90%(32 min),
E R TBRE : 0.01 g/kg (BA, SOA, DHA). 0.005
g/kg (PHBA = 2 7 )LFH)

7. LC-MS 4t

(L[ & 0574 212 PHBA-Me DIl E S %0 2
TIT- 72,

PEE (R BEEERTEL Prominence UFLC 35
L Y LCMS-2020, 7 7 A : Supelco Ascentis
Express C18 (2.1 X 150 mm, 2.7 ym), 77 7 LR
40°C, Vi : 0.2mL/%r, EAE : Sul, BEIFH :
AR 5 0.05%Z KRN, BIK ; A& ) —N, 7
F Yy MM BR 30%(0 min)—50%(10 min)
—55%(21 min)—90%(23 min), - 4 >{ki% : ESI,
HEE—F : SIR, DL{EE :250C, *7 74 Y
—H AFEEWN,) : 1.5 L/min, E—F7 1 v Zifi
B :2000C. RT7A A7 HAN,) :15L/min,
A B —T A ZEE 45KV, ERETIRE:0.01
g/kg (BA, SOA, DHA), 0.005 g/kg (PHBA — A
TR, BEOWESRMITR 2 IR LT,
£2 LC-MSAIEEH

o A e B %

e
ME% +- mlz  +- m/z
BA - 121

SOA + 113 + 114
DHA + 169 + 170
PHBA-Me - 151 + 153
PHBA-Et - 165 + 167
PHBA-iPr - 179 + 181
PHBA-nPr - 179 + 181
PHBA-iBu - 193 + 195
PHBA-nBu - 193 + 195




8. USHNENERER

RBtH 720 OBWIIREENE 0.02 ghkg (BA,
SOA. DHA OER FIRMED 2 f%, PHBA = A7
JVARDERE FRED 4 %) BLOH 0.2 gkg (O
L ERTREOP SMERE) 225Kk
EIEERR AN LT, £72. BAEERKZ 7
=Y =% AT 1.0 gk, SOA FRHEJR R % 7%
LEH. ZLdA, LxOPETICAK%2.0 gke.
1.0 g’kg, 1.0 gkg 725 KX oW L7, &+
SPCIRFAL, 30 Sy Lh ESIRICEE LTz, 2 Tn=
6 TUINENGRER 21T > 7=,

LT S S T S O - =

1. HPLC St fst
WAFCER LTV 5 5% 21%. PHBA-Me &4
FRVERIFE S FEE A RIFFIZ T C& 5, ZD

(A)

235 nm

<<
0.004

0.00 10.00 20.00

305 nm

0.001+
oD 4

< <4
0,000~71L

— — T
0.00 10.00 20.00
BRFFEFR (57)

X1 HPLCZ v~ b7 T A

% O TERITE 9 FBE OIRGHEAEEIR OH
ExRIT->7-& 2 A, PHBA-Me O ' — 7 )32 EhHH
HROE—7 EERY S CT&ehole, £2
T, 79V MEIEIZEIT S B K 25%—60%
DR Z 2 35 8 JITIERET 5 & X 1(A)IZ
RT LT 2 2O — 7 BSEES . RTFE 9
FEXE D [FIRF T FIRE & 72 o 72,

2. AR O R

FEH O IXRTFE 9 FEED A ¥ ) — 2 X D4
H. B D T L2 X 2K L OV LC-MS/MS (12
B —FSHECOWTHELTWS Y, HPLC
WXL BN EAT O ICH T 0 T IR 2 felf
L7, ZOHED 2 {58 L 72 HHhH#R 2 mL 53
ZEFAD T DCAM LTn, £, IRAEMERK
ZEFED T LA L, BEYEE R EE O RIEED
B 7 DCRFFESND Z L MR LT,

(B)

0.010
235 nm

0.008

0.006

0.00 10.00 20.00
255 nm

0.00 10.00 20.00
305 nm

0.00 10.00 20.00
EREFERR (53)

(AVRAHEWERE (4 0.2 pg/mL) (B)Y 2 v 71245 0.02 g/kg TRANEF ORBRIA (4 0.4 pg/mL)
1: BA. 2:SOA. 3: DHA. 4: PHBA-Me. 5: PHBA-Et, 6: PHBA-iPr. 7: PHBA-nPr. 8: PHBA-iBu, 9:

PHBA-nBu, *: B#EifHEkDO—7
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3. WINEIGRER

PRAFREDME ] ST W aBk 2 VD TSN
EUNGRBR AT o7, RAFEF 9 O E—27 L
THORBHE KDLy O B — 7 1 XE 72 T 5947
AHEChH Tz, fHlE LT, ey 7ORBRIEK
® HPLC 7~ b7 T L% K I(BIWR LTz, ¥
INEGRER DFE R A 3 3 1R Lz, 9 FEORAF
B 0.02 gkg £72150.2 ghkg & 72D KoL
7B ORI R, 82%~108%., AH *f 2 1 {72
(RSD) 1 43%LLATFE720, EAEBEE LD
TA KT A OCHET HEILER 70~120%D
FWHANTH Y, RSD HLICBHFTH-T=, T,
BA & SOA %, &Ik v HEEENE < FE
SNTEY, ENHICKISTHIVNERNDD, &
Z T, BA OffHIEMENRERNEFES—Z | (1.0
gkg) ORERGE LTI N—RY —Vx bk £
72 SOA O HFEMENE WAL (2.0 gkg). =
Ldbi (1.0gkg). Lx5PHEET (1.0kgke) %
B, BA F721% SOA # FEMEHREE L7225 X9
WINL7z, ZhBORIEIL, T—_Y —v
¥ AT 92%, ZALE T 94%, Z LHATIE
80%. L Xk 9 i&EIT Tl 89%. RSD XN Eih

T, [FEERIZEMNEIGER C W 7o R BRE K & 7
Br L7omES. PRAEEE 9 FiE 2 EMrIC R T &
oo £ WML TOVRWEEE VTN %
TV, ZRHREtO~ FY o 7 ARGEICRS
N L xR LT,
F L ®

9 FREHDRIFEHZ DWT, A X ) — T X D
i, R — 95921 A2 M T M K HRERLE
L OV HPLC 1T & 20T & feat Lz, IINEDNGE
BROFERITBIFTHY | KAKARIC L D
IZRBWTEINRAMEV PHBA — A7 /VIEIZ bl
HATE, 72, UOMEIC L Y ZHIRO[FEKE
LB FIRE & 7o 7,

M4 X

PN RN W AIEAY )y R AN AN

DA N

1.1%. 2.3%. 3.3%. 1.5% & [FEEICBAF CTH - 72, 1) EATBHE. mARHIZEIT A REFENRE
oo A& B & X F O
4. LC-MS |Z X AR https://www.mhlw.go.jp/www1/topics/ysk 13/t
REEEINER SN RMIIZHEZETH H T2 p0419-1g.html TWEB # 1 hDHNZIT 2019
¥, HPLC HIERFIZERAFEI O 7 LB A5y 6 H6 BICHEREL72)
DE—TNERYGIINE L 225608 2) I HEE, RAEE. LC-MS I L 5 &M
%, WMErTIE, BRESUTIWLA S 0% 2T DOLRATE 8 FEFHD M. AWIF s 2524
LC-MS IC X D B —7 DR z1T > T D, £ 2 LRI 2015; 63: 46-48.
=3 ARmEUGEREE R
A EURE(%) FBXHEERE (%)) (n=6)
ELe AR IR BA SOA pHa PHBA  PHBA  PHBA  PHBA  PHBA  PHBA
(gke) -Me -Et -iPr -nPr -iBu -nBu
Sy 0.02 95(2.2) 90(1.8) 94(2.2) 92(0.9) 97(1.0) 96(1.6) 96(1.2) 98(l.1) 98 (0.8)
0.2 91(3.0) 83(3.4) 87(3.5 94(2.6) 95(2.6) 95(2.6) 95(2.7) 95(2.6) 95(2.6)
0.02 86 (3.6) 95(3.5) 83(4.3) 108(3.4) 98(3.4) 97(3.4) 98(3.5) 102(3.6) 101 (3.7)
TN—_Y—Uvs 0.2 96(3.2) 95(3.4) 92(3.6) 102(3.0) 101(3.0) 101(3.0) 101(3.0) 102 (3.1) 103 (2.9)
1.0 92 (1.1) - - - - . . . .
0.02 84 (24) 90(2.6) 92(1.8) 88(2.2) 92(23) 88(22) 88(2.6) 89(1.3) 96(2.3)
#ALEE 0.2 91(2.7) 93(23) 93(23) 92(23) 93(23) 93(24) 92(24) 93(2.7) 90(2.1)
2.0 - 94 (2.3) - - - - - - -
0.02 94(1.4) 92(1.7) 93(2.6) 88(L.7) 91(1.4) 92(1.5) 91(1.4) 93(2.5) 92(1.7)
ZLHA 0.2 92(3.0) 92(3.0) 91(29) 91(3.0) 92(3.0) 92(3.0) 91(3.0) 92(3.1) 92(3.0)
1.0 - 80 (3.3) - - - - ) - )
0.02 82(2.0) 82(1.4) 88(2.1) 88(1.2) 97(1.4) 90(1.5) 90(0.8) 98(1.4) 96(1.4)
L&SWiEIT 0.2 88(1.9) 90(1.7) 90(1.6) 92(1.6) 95(1.5) 94(1.7) 93(1.6) 95(1.8) 94(1.6)
1.0 - 89 (1.5) - - - - } B} )

72


https://www.mhlw.go.jp/www1/topics/ysk_13/tp0419-1q.html
https://www.mhlw.go.jp/www1/topics/ysk_13/tp0419-1q.html

3)

4)

5)

6)

7)

8)

9)

10)

FRHEEE 7, IWHEET, RIBT, ZHMS.
EEMEEC X288 OREEI O 58T,
HH LRI > % —FFEEH
2004; 55: 101-106.

HARSE s AR slBRik - VMR 2015, &R H
JiiZ; 2015. 331.

W, B AR, MAROAT, AiE,
FARIA R, BITEEZ AWMt 9 FRF
D LC-PDA — 7433 L OV LC-MS/MS fif
PRRRBRVE. AR L A FE T > 5 —
ZELERR 2016; 67: 171-176.

Rk 22 4F 5 A 28 HAHEAE A R A
JR) B i 2 A RS E A A AR R N R 2 B
0528 55 3 =, &M OESININD 3HTE]
DYIEIZOWT, B2, 2010.

JF9LF, ILHEFNE. HPLC (2 X &M T o 9
ORI O — F M. B 4 F 75
2007; 48(3): 58-63.

FEH/NEE, WA, RS —. B
—LC-MS/MS {EIZ & D& db O H Bk 12 fE
BLORTTE 9 FO—F oW, BdafitF
FE7E 2012; 54(3): 204-212.

4R L, PRET, BAME, AR,
(O Z5FE, AAHERD. LO/MS/MS 12 K 5 &b
W IR DTG — 7 ATiE D BRSE. FE
KIRARIEIRIZFFFF LT #R 2018; 47: 33-41.
Rk 9 4 4 A 1 BATEAE AIGRAER R
PR ERAAERE 117 5, BnflRE
FEFR T30 DA D ¥R OB HE O I
IZoUN T, 1997.
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Annual Report of Osaka Institute of Public Health, 3, 2019

Simultaneous analysis of nine preservatives in foods by solvent extraction and HPLC

Tomomi YAMASAKI, Chie NOMURA, Kaoru AWAZU, Yo KAKIMOTO, Mizuka YAMAGUCHI,
Tatsuya FUITWARA and Naoya KAKUTANI

Simultaneous analysis was examined for nine kinds of preservatives, benzoic acid, sorbic acid, dehydroacetic
acid, methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, isopropyl p-hydroxybenzoate, propyl
p-hydroxybenzoate, isobutyl p-hydroxybenzoate and butyl p-hydroxybenzoate, in foods by solvent extraction
and liquid chromatograph. The analytes were extracted using methanol and purified using solid phase extraction
based on mixed-mode weak anion exchange/reverse phase retention. The results of spike and recovery
examinations using syrup, blueberry jam, steamed chicken, sweet bean paste, and pickled daikon radish showed
satisfactory recoveries at a range within 80% to 108%, and their relative standard deviations were 0.8-4.3%.

Key words : methyl p-hydroxybenzoate, solid phase extraction, HPLC, LC-MS, preservative

Osaka Institute of Public Health
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KERAEIZBIT AR EEE (2017 A

BV AN e

INRFEE

KIEAREBRAENREEOR 25 2 L2 BRIC, RIUFPAQE SR, REFT, ORI (T,
IKIEFHEARTE) 24 BEREZ 50U, N B AXGUHE & UM E BB 2 520 L 7o, T OfsE, 2 B
Bs TOMUE] &7l SMUBE RS T BAE RBUAT 1o 7 A =7 v 7, LU 2B K
T OMGEDRR, MEFEE 2 LT 5720123, DITORICEETDRBENR DD Z LhibinoT,

1) AR RFS L ORI A~ ORROMERRIL, BN THEREITATY  2) BIEORBII W THRFEMA
BALEMOERITIEET S 3) HREICEDNWE SOP Z1Fd 5 4) 2e4Mallia FEhi L, SOP Dffd

FERE 2B %

F—U— I KK, SMIBREERL, P

K AGER BRSNS B, AGE
KERRAREE O L2 25 Z & 2 I, 1993 4
FEX Y KBUFA/KESZEMR, PRIETT, HisfE
fFZEAT (LR, AGEFZERSE) 2xt8Ucdih L T
W5 D) 2017 FEEOMRIER L, AHEEBE L L
T IRy B8E L, NP, Ykl
BT L, BETEA, AL, A% L3R,
RIS, Bk, ARHE (1 v | AR (R
VAFL o Tz /)= RYZZT)L) Bl (=
NI AVTF ), B (24D, Zaes Y
Ve L) AIEA TESEN, K (B U V) .
Bl (087 27 mu B ) BEA Mt
BUHDO GRS LTHWLND, FEHHR
B ATEREE BEE, IR &R, g,
A, AR Sl s s, FofT L
a—/VEMERE L TOHRICHV L FE
Tho Y, b MTHTDHMEMER DY, BEo
TR IR C I PR R IAEA L CHR, T,
WA ERZ L, BIEIEY T 5, £,
S MR T DR EERTH D .
AR BRI A4 U= 5 Y,

b MZXT DB, o5 sH 5 2
EMB, TARC (2> T Groupl (B R THMBAM

HY) IPEENTNWD Y, P4 FEDOHER
BN FFIERERA T AMIFED 10773 Y A
IS T HAEPKIEE & LT 0.0l mg/L, 7 v K

& T ADERIERI I~ VT AT —FT )L
RV, 107523 AU 27 H30.01~0.08 mg/L & 72
STz e, FRYEMEE LTL, 0.01 mg/L ANy
ThorE LY,

ARUB UL, 1992 FEDOKEIAEC R DB T D
SE (EABSH 69 &) ([C L b BAEEE L/ &
YL 0.0l mg/L LLFCTHDHZ &) ERESNZ
6, K 15 AFICBME S N KB RYED R L Ok
FIRICBNTH, A U A7 s A7 L (IRIS)
(& D 10° RN A A7 TS5 FIRESS 0.01
mg/L THHZ &b, KEKEHEAET 0.01 mg/L
EHERFT D2 E0NEN TH D &S Y, Pk 15 4E
PIFED 0.0 mg/lL BL T & BIES TN D,

oAk
1. ZFEE
AT SN LT KEFERET 24 B TH

>77,

KPR RRE 2 AR SE AT A b iR A TR BREE AR
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0.005

0,004 O—— &) = S ®
< 0.003
iid
"
N 0.002
N
N
" 0.001
0
0 2 4 6 8 10 12 14
Bofitk B4k (B)
X1 KRB OZENE (n = 5, S+ EYEFE)

2. SEhE 55
() FE R HER R O R R 1

201749 H 25 H (H) ITHEREUKI60L 2 27
VLA TR, RUR AERER (Foe
3. 1 mg/mL) 0.5mL 3K OMERE Fothil, A%
SERER) 30 mL 2L, ~7/ % F v 7 AL
— 7 —T5 iR L7z, Zo7 FEHO= v 7
5. #I10L Z# T4, 500 mL 57 A 60 Al
TKIZRD XD BEL RIS LI-%.9 H 27
AT (Hh) RPRERRZE S HARI T O FAGRER
F TR TR SR AL LT,
(Q)FS S BB D) — M S OV e

2017 4= 9 H 25 HICKEEEEE 2 I
ERIFET 8 AR E M- THIE L7z, 8 Bt
fEIX 0.00397 mg/L ToH v, e OZLERENE
20% Tholz, Fio, BfHA, BT 1,250 7,
9, 14 HIRIZRUBU A WIE LIRER 2™ 1 1R
T, ITFPEAROEX ITITE 0 T, HEEFHEREO
LEEVEIC I L /20N 2 & TR LTz,
Q)iEtOMIE FE

AT DKEREEICRET 285 OEICE
SEIFEAEFBRENED D HE] 7 CUTFERE)
D/R—= « NI T -HAa~ N7 7 - E&
IHTEHC LD —FabE (BT PT %) BLUN
v RAR—=R - HRIa< 777 - EEHWEr
[Z& D —FoME (LT HS ) & L, ot
BHZOW IR Z G C 5 [BIOREZFT,
HT % 3HTE U C TONERRE R B B A |
IZREAT D2 & & Lie, STy 4

-76 -

TS B FRE RS 2 ISRE A B R T2, IR
HIET ¥ — NMEZOWT HEEH 2R 7=, AU
(Y LTI L C 7 u—T v Tl E
i L7
(AP MERE ST 1%
AR, B (252 % (LU,
FER) BLO Z 237 TEMliZ TV, @50
MBS CHFAHIPH A i L -z (46
U & Uiz, TEAE) 13, SR oM %
AWT, BEAAEZ 5%& LT Grubbs OFEHIR
Y BTV, FEAIS A 2 RO TR
O E RS, Tha TEfE) & Uic, BRI,
LUITFOR DB L, +20%% FF756 & L2,

=)
it

AR (%) = (BHEOREMm— TEE) / [E
5] X100

Z Za TSN EETEEL Y. Z 2370
MocHiE 3 A 2 FFAHIE & Lic, 7o, KRN
THIE SNIEEEHEREIO CV 2 20%% i
L 7-BEBE ORI LAl T 5291 & L7,

ET < T G O N =
1. ¥k

PT & W =D1Z 9 #§BE. HS vE1X 15 #6E8Ch
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2. TRARE R OMRGEE
(iR, 7 Aa7 KO A i)
AIEFHENRE 24 FERED DR ST,
EEMEE, REERE N Z AaT7xaFK | \TRT,
Fio, MEEOEE M EXK 21, Z AaT7OE
BorAizIX 3 1RT,

5 OOMRAENEDOEERRELDY 20% % i L 7= F%ES
VIFEE LR ToTo®h, T C OB 2 il 5
LUz, THEfE) Z2HHT 5720, MAEEEZAREK
#E 5% T Grubbs OFEHWRE LT o7, EORER,
1 BRAfE (B-24) MFEHISH, 720 D 23 HRAE
2L T2 0.00403 mg/L % TEAiE) & Lz, 7255,
(Bl 23RO DEROBAEDAOIL, BREE B/ INT
THOHIC, 1EE Lz, LT, TEfHE] 13,
F 1R LT-BHEEE D 5 SO EOF4ME
T 3 MO TERL TN D) 2L TH
AT 3 MU HL DT EHEIZ 1372 > Ty, TEiE)
(ZXTT DRRAEROF AP A B 2 7201k 2 HES
(B-23, B-24) Thoiz, Fiz. 24 HAEfHZH
THH L Z 227 O#FPHE - 1.07~10859 & 72
D, Z ZAaT7 PR EZ B2 -0k 2 #E
(B-23, B-24) Thotz, #EgL 7 Rary e
DT ORI 282 - EE Tl &
P L7225, 200 TR IZR%4 3 2 1B31% 2 1
B (B-23. B24) Th-o7=,
SHUBDTFAERIT, 8.33% (2/24) Th-T-728,
BRI RE I B OKBEMREN I TE T\ D
EEZ BT, RBUNAGE K E RSN RS A 2R
FHEL, KEKEREREON L2M5Z &% H
HIZFEM L TWDH7zd, MUE) Loz 2 B
B (B-23, B24) IZxLC7 4 0—7 v ik
1To7

Q)7 Av—7 v T

BERY B-23 (X, HS B2 HWTERD, "B
ORRFEMEIE 0.00540 mg/L, Z A7 1% 452, [E
B (2R DREAERIT 341% TH -7, /RS
T ERNOERC L HHEEY 21T o723, Bk
JEIRNTHIBA U722 7, H7RIE TR 24 FERLINIC
IHNZEFTHRENSD L0, 2O 22 A%
T AT 272, HTICE T35 £ TOMORLT
RPUT, JEFEDS OIFEGUT L > TREN EHT %
X O RIREETII e o T7e, 2, U CHBEANC
RAFELTERB O ZEMNZTE LR, 2 HEE
TORGEITE 2 TRV, Bifitg 14 B BIZBW
TIER B OREEIT o T-, HBE B-23

IZBWT, BREFHFICREN EF L2 13B 260
TRotz,

SMVEDJFRIN Z it 57, HRSFIC L D H
K ORRR 2 ARHE U=, HSE 0SB & ATl E
g LTz & 2 A, FYE DT LI2 N RED
SREEMELS 2o TR Y . ZHDRRKTIH RV &
DOHEEZ T T2, L L ISR EEEBLORE R T,
i ifR & FRHR] C N E D TR B 7 2803 72
MoleZ D, WEEEDIR T 23 M UB DRI
ThDEITEZ LN T, FHYEORBER
W 1FERBCH DT, BEEEIROMAN, it
FIRFYER IR DT OB T, N 2R S,
MRERN TICBE L2 & T, AENEL o
TOTEROEHRESN, 74 —T v 7L
U TSRO R AR LT, EBOHRE
IZX D EENOEIIRETH Y | RFEEELIFET
EREEHEEMOBREE P IET 5T ETH-T-
72, TN EORREIT TE el o7,

FERE B-24 13 HS 152 VTR Y  FA il 3.25
mg/L, Z A7 1%10859, [EfE] (Zxid Hifes
1% 80690% T oo, R SNT-EERCERC L
HEERY #7702 & 24, BALE O DMMUE
DIRRTH -7, HEFTITHAME LT mgl T
DFLEZ RO, Z OBBIT n g/l TRi LT
W, BENEZ 0.00325 my/L (JE X Hax HA
Z A= -2.55, TEAE) (TR 23225 -
185% TH V., IUBEIZIZR B /2o Tz, LIEH
- THEEA B-24 13072 RTEEI 72 Vb O D F =
> Z KR OBIL RS THD LB B, 20
7o, MRS L ORI S EOMRIT. B
NTHERIATS X H IR E LTz,

(R EEN DA =
O FERR L O ER

RIETCIERIZRIC RO S T IR RN C 4 B
BELL_E OAEHER, 2 I CRERR A VB T2 L 91
THENTVWS 7, T RTOMBICE O TR
Z 4 LA EOWTRRERR 2 R L T e BB B-2,
B-4, B-5, B-7, B-10 B XU'B-16 Ti%, #EHRD
SUZ 0mg/L & FW TV, ERIZE W TR
DI 0mgL Z VRN & L2 TNDN, K
HEGLP TlXOmgL 2 &85 Z & &2fFE LT\,
—HEROREBE T, AEEAZBYE L7 | T/KiE GLP
IZHEV 0 mg/L & & 7 itz v, o2tk
RER ATV, [SHENEZ LR U O 2 3206 L T
7= 7235, 2017 £E 4 HIZ/KiE GLP R EFHFRE
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L0, TS, FHIE LT 2507 4800 T, St REHNZ 0 ZEHRNEIICTH S
TERRT %) L OBASCENRH SN TND, £D LA 5.

1 KEFEEMRE 24 BB O ERE RO

W et o w EREICXTT D
R (T #) E%’i}”jﬁ Wk zzav
(mg/L) ’ (%)
B-1 0.00372 1.13 -7.48 -1.07
B-2 0.00373 0.74 -7.39 -1.06
B-3 0.00377 1.08 -6.34 -0.92
B-4 0.00381 1.60 -5.30 -0.78
B-5 0.00382 2.75 -5.20 -0.77
B-6 0.00384 1.54 -4.70 -0.70
B-7 0.00385 7.36 -4.30 -0.65
B-8 0.00388 1.16 -3.71 -0.57
B-9 0.00388 2.16 -3.71 -0.57
B-10 0.00392 1.20 -2.66 -0.42
B-11 0.00393 1.12 -2.27 -0.37
B-12 0.00401 1.03 -0.38 -0.12
B-13 0.00408 1.67 1.36 0.12
B-14 0.00417 3.24 3.50 0.40
B-15 0.00417 1.09 3.60 0.42
B-16 0.00419 1.57 3.99 0.47
B-17 0.00420 10.1 4.34 0.52
B-18 0.00425 0.99 5.53 0.68
B-19 0.00426 1.39 5.88 0.73
B-20 0.00428 3.45 6.38 0.79
B-21 0.00439 1.29 9.11 1.16
B-22 0.00442 1.44 9.76 1.25
B-23 * 0.00540 6.87 34.1 4.52
B-24 * 3.25 1.29 80690 10859
SEH 0.139
B KAE 3.25
5 /ME 0.00372
1 5 0.663
ZE @R (%) 475.54
n 24

EE : 0.00403 mg/L
FEAEICH T B RAERND 220% A A, ZA 2T OMHE 3L, o H B
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aPT GO HS
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6 1 ]
o
% 41 |
i 3
& 3 1 B A
3 /
TH b 7 7
NI
| y 8 7 .
gl %4684%¢7
S N ® O D D D S DS DN S
P @ N PP PP FTFFETFTILSLSEEE
S S SO S S SS
I N I N I N N N
‘f/ ‘f/ Af/ f/ 4{/7/ f// ‘f/ Af/ f/ 4/7/ ‘\f// ‘f/ ‘f/ ‘f/ *p/ *% ‘\f//
Lo L L L L L L L L L L L L L L L
S ST SST ST SIS S S S S S
PF @@ @i o rTagy @©F&s
-Q Q.Q Q.Q Qo Qc Qo Q- Qo Qo Qc Qo Q- Q- Qo Qo Qc Qo
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HoT- L OFEHEN DTz, ERIEINEST, 24 Ff
AN 21T 9 MR B 5.
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Annual Report of Osaka Institute of Public Health, 3, 2019

Results of external quality control on the analytical measures for benzene in tap water, performed in 2017 in
Osaka Prefecture

Yoshihiko KOIZUMI

In Osaka Prefecture, external quality control on analytical measures for tap water has been implemented since 1993,
collaborated with water supply corporations, public health centers and institutes of public health (referred as water
supply corporation etc.). Twenty four water supply corporation etc. participated in the external quality control on
analytical measure of benzene in 2017. As a result, two water supply facilities were evaluated as an outlier. After the
follow-up survey for the outliers and the verification with all facilities, it was found that the following points are
required in order to improve the accuracy of analyses.

1) Confirm the results securely by multiple staffs 2) Pay attention to the volatilization at each stage of operation 3)
Create SOP based on the notification methods 4) Carry out the validity test and check the SOP accuracy

Key words : drinking water, external quality control, benzene

Osaka Institute of Public Health
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KPR B2 2 SRR JC RS2 4E 4 Ann. Rep. Osaka. Inst. Pub. Health, 3, 83-88 (2019)

KEREINZBT DRGSR (2017 F-AE)
— AR DNFDALEY -
EE O, BT

HEKEREREEON 2K 52 L %2 I
HKEFERE)Z RGBT

v REFRNAGE SRR, CRAERT I K OIS (LUT
SR E N U 7K E R A R 2 AT U AR B S KB K E AT 2

ofﬁﬁbtﬁﬁﬁﬁ%ﬁﬂbto%%%@@E@%%ﬁbt%%ﬁ%@ﬁ@¢lﬁﬁﬁﬁ HfE

(T DRAARLAT, BAER)B XU Z A a7 OFF LI 288 L7z,
AITLERERIE L

s 730 —7 v THEEIToT2E 2 A,
HEVEDVRIE ST,

F—U—FKEK, DAY,

(M) R B e e 22 4 SRR AR ZE T C i, KB
R R BR AR AR AR & W0 LT AKEAKE R
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EHEER, R L OMEFECLIT, KiE
FENRE)Z XM GUHNBRE E S FEL T L
-—CI/\ZD 1-10)O
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e, EEML, BRGE. BE XA B
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B~ o T, B BIERIOREE LTHIH S
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Kip LTINS Z &R d D08, m@m¢@@
DO E7JFK & U TIXEFaKE D D OB
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D ANEDFEHUIFF RS IR STV D03, $hi
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RERE, SRS R AR B
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Do
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2. FEht 71k
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0004 &—6—© = 8—=6
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v U
8
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0 ‘ ‘ ‘
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Lz, R, LT bRE L, £10%
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7R (%)
= (S HEBE O A i) — [ AA]) /[FAE]> 100

Z AT NG NEIETHRIEL Y, z 227
DOHaHE 3 RG22 FFRFA L Lo, 7ok, &%
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FERB LN CV OFFEHIHZ 10% & LRI,
G HAET H OREREE 231 8K O D1k
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é 16)O
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1. 3BT 71k
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1 FREMEORBRT LB L OT — 2%

Eh K OZFDALE )
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7 L—Ah L2 BEFRAEREEFLAALE 5
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BEEST T A~ BESEICP MSE) 20
2t 26

RIFFTRIZEBNTIE, $hDOMEIZ ICP-MS % 1{#
AT 25BN - & 5% < IRWT FLAA 15,
ICP-AESVEDIRE L 7072,

2. FRA ARG R D RRGIE
(DREZER, Z 237 kO [ E]

KB SRS 25 BRI DS Sz 26 DR
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TEIZEE LR o220, TRTOBREHEY
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oo EOFER, 1 MAHA-260)1FER I 1L, FE
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PHZH X 7o D1E 1 HBA(A-26) Th > 72, RIT

26 BMEEAZANT Z 2aT7&RO-ER, Z
A a7 OFPHIF-2.34~424 L7320 Z A3 TN
TR Z B 20T 1 BEBIA-26)TH - 7=,

FRER L 7 Ra T L OO ZE Z
TR E U] EEFHE L7223, 2o T4
U IS T BT 1 BBIA-26)TH - 7,
SIE DIFAERIT. 3.8%(1/26) T > 727128

BB I AR L < KBRS FEHETE TV
HEBZLNT, THANE] &l 7-HB A-
261K LTI+ u—7 v TR EEITT,

2 MR EEE BT I T D A iE OB
= BHECHTS
=z BEE FEhREE e g% o T
(mg/L) (%) )

Al 0.00371 1.16 -9.82 -2.34

A2 0.00394 1.16 -4.38 -1.00

A3 0.00394 1.22 -4.23 -0.97

Ad 0.00396 0.23 -3.89 -0.89

A5 0.00396 0.37 -3.75 -0.85

A6 0.00397 2.01 -3.46 -0.78

A7 0.00399 0.46 -3.16 -0.71

A8 0.00400 0.33 -92.87 -0.64

A9 0.00403 0.87 -2.19 -0.47

A10 0.00407 0.82 -1.07 -0.20

A1l 0.00409 0.66 -0.54 -0.07

A12 0.00409 0.92 -0.54 -0.07

A13 0.00410 0.95 -0.44 -0.04

Al4 0.00411 0.32 -0.10 0.04

A15 0.00418 0.90 1.60 0.46

A6 0.00419 0.60 1.69 0.48

A1T 0.00419 1.01 1.79 0.51

A18 0.00419 0.85 1.89 0.53

A19 0.00421 0.81 2.28 0.62

A 20 0.00422 1.46 2.47 0.67

A21 0.00425 0.97 3.25 0.86

A 22 0.00427 1.56 3.83 1.00

A 23 0.00428 1.18 3.98 1.04

A 24 0.00448 5.36 8.74 2.20

A 25 0.00448 3.37 8.93 2.25

A 26 % 0.00482 2.75 17.05 4.24
FHE 0.00414
ERE 0.00482
=ME 0.00371
EiGREE 0.00022

ZEEFRE(%) 5.3
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EfE : 0.00412 mg/L
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EDOWBISCENH SN0, SHBITERIEIC
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mg/L £ 725> T P,

AT 1 BEBI(A-1) 3 297385 & i L C
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S MRS B DM T T AR WA BEME DS B T2 D
JRIK %2 HE L T 5,

Q) EBBEOWE TIZIBELRY) A7 " 57T
W, AIRERIR Y A OMEAER L, MR
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Annual Report of Osaka Institute of Public Health, 3, 2019

Results of external quality control on the analytical methods for lead in tap water, performed in 2017
in Osaka Prefecture

Jin YOSHIDA and Takae NAKAJIMA

In order to improve the accuracy of water quality measurements, we implemented the external quality
control on analytical methods for lead in tap waters, with water supply corporations, public health centers and
institutes of public health. As a result, one from 26 examination values was evaluated as an outlier. We
executed the follow up survey for this facility. From the survey, the examination value was suggested to be

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

Key words: tap water, lead, water quality measurements, accuracy, external quality control.
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F—=I-1-E ) AV TFL—h 614%, 224 RV X
FIN3-N B H— VB ) A TTFL— R
38.6% DIEEW) 1 THFULAL T L 0 | NEIEEY)
B RV g (399.95%, FEEE 0.943) (X Aldrich X
DATF Uiz, “HALRBEITE L7 A L AFDEHEE
ROVEEREENEM 2. BKEET U 7 A3F
AL PCB « 7 X Vi AT Vil % 2,

ZERAEFE ORI, TEYERDSTE S
TSEHB P RT Yy a— LT 2 —7 (HEH, W
TRLRIEMEER 20 -40 A > 2 =2 200 mg) 35 L OVFA]
D —R o —XT 77 47 (HER, Alme
FRERIRTEME LG 20-40 A v = 200mg) ZHiite
BELUTHEALE,

2. PRAF R G AEAE IR Js L OVRAT F PN AZE T i
O

EH., TMPMB 5 £ O TMPDB OFENE RS A+
AVEBI 2 2 bR CREBRRE B AR
L. TRAFFIEEHERDR (10 mg/mL) 2RI L7, &
OB HEFIR % B Ot a5 B IS8T



BE L, IRMAFHEGIEERR (B L EIRE
33mg/mL) & L7z,

MVvxdg & ZhAGIRFEIZE D LT 0.943
mg/mL ORI L | RAFHPEERERIR S L
77

2SI OFlisE

BIET DRENOFEE)S 1 m LA BN - ALE I
R L7z NS/ NRR B AR 7 (SRR R
MP-230 X =R 7)) ZEE LT, [FAR 7k
L7-HEE 2R 12 ~ 1.5 m O SIS L.
PiEd 0.1 L/min C 24 Wi, 225 b 2 Hilidk
L7, FEER T2, FIEE oM ROX v v
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Analytical method for 2,2,4-trimethyl-1,3-pentanediolmonoisobutyrate,
2,2,4-trimethyl-1,3-pentanedioldiisobutyrate and 2-ethyl-1-hexanol in indoor air

Toshiaki YOSHIDA, Mayumi MIMURA, Tomoko OOSHIMA and Nobuyasu YAMAGUCHI

Guideline values of the concentrations in indoor air for three compounds, 2,2,4-trimethyl-1,3-
pentanediolmonoisobutyrate, 2,2,4-trimethyl-1,3-pentanedioldiisobutyrate and 2-ethyl-1-hexanol, are presently being
deliberated by Ministry of Health, Labour and Welfare in Japan. In this study, the accuracy and repeatability of the
quantification values, concentrations of detection limits and storage stabilities of the obtained samples were examined
when the compounds were determined according to the standard analytical method advanced by the Ministry.

The compounds in indoor air were collected for 24 hours by using a commercial sampler packing 200 mg of spherical
activated charcoal and a suction pump (0.1 L/min). The collected target compounds were extracted from the charcoal
with 2 ml of carbon disulfide, and anhydrous sodium sulfate was added to the extracts for dehydration. The supernatant,
1 ml, was decanted into another vial, and then the solution following addition of internal standard, toluene-dg, was
analyzed by gas chromatography/mass spectrometry.

The regression equations of the calibration curves for determination of the compounds were calculated as quadratic
functions because the curves were not linear. The detection limits of the compounds were 0.07 to 0.1 pug/m’ as airborne
concentrations. The relative errors and coefficients of variation of the quantitative values for the compounds on
replicate assays were <8% and <5%, respectively, which indicate good accuracy and repeatability. These compounds
collected in samplers were stable for up to 1 month at 4°C in the dark. This analytical method was considered to be
applicable for determination of these three compounds in indoor air.

Key words : indoor air pollution, plasticizer, gas chromatography/mass spectrometry, activated charcoal, carbon
disulfide
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FEYEMVEIE ] LT D 0B A AV T
WRDN o T BN 2 BB & 0 BE RSB TH D,
® 1R

BHRIE T, YRR, ARV E T IR AR
BERIZAAE PR L2 b0, b L <IEGET
BIE PR 4 SRR 51 5) 5 136 oA LK<
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L5 144 2 OBUEICE S FEHEIZI ZNHIT
FEE 3 DREEN IR S AL, 220, ERIEORE
YEJFUR & AR EE D b O T E R IE OFEHERA L
IHRAIEER & [FIRE O S OO NEEH 6
NTW5, 728, HREOERERE L < IXRA
FEUER & RV EE O b OIXBIE L e 3
HZlEL, BEBRRFLIELOZMHL TIX
725720, 7272 L, ICP-AES {3 X OY ICP-MS
ETITYS R RIS I, BRERIREFE L
HDIZHOWTHEHTE 5,

AT CIEEEAER LT T OB THIRD
FEHEIR IR 2 F L T8, FERE RSV T
72N IR OEEYER 2 5 L T 7o BEEEAY 3 HEES
b, ZTNOOMETISGENRMLETH D,

FEVETR R OPRFEHIFRIZ. 1 #EIIZ VTR
ANTHoTn, MoEIL 2018 4 11 H~
2020 4F- 9 H T R TERFEHIRN TH - 7=,

FTo. EERVIOFR AT, 12 BB
THELCH o7, 1 BEEARTS 2 885, 1 » A
A% 3B, 3 o A ARTAY 1 HEEE T 2 HEBIIX
RILATH o7, EERFIL, HRFFRRNE E
LU,

OGESEN TS

EE TR, RRUK 20K & [RIERICATALEE L |

ZelBR A FhE T 5 Z Lo TR Y, BERO
RO FIRME GEEMO 1/1080F) % F
[% 2 L 2MRTHAINERDHD, LrL, #if
SN TR E R DI/ INEFE DR EHR O FEF P O
TR L 0 &<, ZERBROHEMN T 22 R
N2 - 7=, D OBERIFZE R O] E
ZHEE LT ERORERH AR ET 2 LEN
H 5D,
® 24 MRER
AGEKERE FIEOZ L WEFFM AT A KT A
v NS YRR IR B AR OB IEN IE
U< AKEARE MK S WEME T2 D00 %
FHMET A2 0 TH D, L, Z4MREZ 5
i LTV AT 7 BRI T A D . BN O
13 TH -1,
(2) Z&FE IR
@ sop

SOP M ARFEH ORI 727203, HEERD
BEFIEE, HAWNIT7e—HOLE Vs T
SOP DiEZRLTELT, REHEDF L
OIS 9FERE, Fo, MEERTHE (BRKORIER

BoRRES) NRITTWDHR Y, BiEA+T5
ESELTEON 11 #EATH-T-, ST, &
REZDOEFE SOP & L TWDHHEREN 1 H5EEH
ST, 7B 1B BV TILEY) 72 SOP 233
fiEEh Tz,
@ MR E TORER
HEORIETIE, MABRLA E TOREM DY 2 - E LA
NEEDHNTNDA, SIEEOR¥ETH
% 7RI WT, 2 EFLINICHRAE &2 LA L
TV T, I bV TR NS 1 4
A%D 10 A 25 BHICHA&Z I L T\We, HR
IR TE WAL, BREICRE, hE
IR L 2 @B LANICHAS L2 g & 7
VW, FE7o. SOP T b MABRAG £ T OREf % B
FLL. ENUHE> THRET HMERD D,
@ WE Sk

HEREBICBWT, ABEEED O EIX
[105~110°C CTHESHTT v 7 —% —H Tl
Wik, R LR ILC, B/K% 100~ 500 mL
By, K ECABEET S, RiIZ, ZnE
105~110°C T 2~3 FEffjizfe s, 77 —4 —
HCHm%, FFEL, ARIOFIEZEOEEA a
mg ZR, WU L BRAKF OZEIEFREM O
REZRET S, LRI TWns, &I
[ /i D785 MO R OIRFE N 130°C TH o7z
BERE 1 HEBE B 1 | MEZHERIIT, 7R ORI
1% 105°CTHHME L TV, ARIEHE DRI T
PREEZEZ D &, ZRINOEE L 2D ETD
REFICREZE S T IEREICHIE T & W ARtk
DH DD, MREET I T30 RL D,
WIZ, BKEDY 50 mL & HRiEX DDy
BERADS 1 BB B> o 7o, —MRBVICZRIIR B E D
HEIZBNTIL, % OEED 5 mg UL L&
2B E T, BAKENRHEESNTND, FEEY
DEEDNDIRWIGEIZB W T, BAKER D720
EWEICRRAENELD2BNDRH 570, Uikt
BTk EE, BRIECEVET T LN H
Do

Fo. ARBEGEGTENKB TR, Ay M
L— M OBEREAN 2 B6E8. Wl O BEEA DY 2 BEET .
HZMRIRE AN 2~3 IREfH] CZeV VB 4 BRI H -
7o WTHIICEBWTHEREE D ICEET 5400
ERH 5,
@ 7R3 1

RIS ENZ WA MICHOW T, S5RIETIE

-102 -



[ZKFEIL) & DHFE S, BRI EIZ O
TIITREN TV, FAKRRERFIEICIZ, B4
M. 7 AM., L., A7 L AAF—)LILE
TZ=y VIR RSN, SHIETNVIT YT
LEAREE SNTWD B, L, Fik 21
R AT TR DIV RS RS B A& St L7 &
ZA, Ty T EER LSS, 3k
IRBRIKFEA AN X - T, TR =0 ABEH
L. KEBET VI =7 NENER S L. fED
MAEFALESEE LY, S<R2bZ ERHLN
Lot ¥,

AFHAEIZ B THW LIV ZEFE ML, BRI
15 8B, T AMBIOT VI Iy T HRZEN
TV TH Y | B ORRA RS A A2 5 3
R LTe, FEEE D & BELAS 90 mg/L,
77 AMDS 91 mg/L, 7 /v 71> 75 96 mg/L
L0 EFALNT, EFIZEMED 93 mg/LiZ
TVETH -T2, LIz -o T, K&ETIEZ., 7
NIy AN K DEEI -T2 EZ T,
ZOHERK E LT, BBHIE N D IREBAKFA A
Y Ie | AR ONE IR EE 52D
FEDOT NI =0 AOEMB R o727 L HE
HINT, B, TR 21 FEORETT VR
7y TR LT 6 #EE G BERIIATERS
m o526, 2 BT WT, & ME O
MMLIZZE® LTz,

#3 LB #E R

R 7 AL TNIA YT
T A B 2 15 3 3
e AME (mg/L) 110 104 105
fe/MiE (mg/L) 62 79 87
S ME (mg/L) 90 91 96
FEME(R 2 (mg/L) 11 12 9

¥ & ®

2018 4B HCR K K E A S SRS L
BHIZE L OV 2 R=E L, AR
 TEE] ok 2fERE Z 2aT7o 25
D J7E TR LT,

BeTIE, W SN 20 BAEED S b, £H)
FRELD 10% % 8 2 7o BT E S T2 T &5
flixfg: & L7z, Grubbs O IHIFE CEEII
7=DiE 3BT, D EBRWZ 17 RAEE

WEJLT 0211 mg/L & [HEAE)] & Uiz, [FHfE)

\ZXFT D RRZERDE10% 2B 2 - DI1% 5 H&EE.

Z AT OfHE 3 LLETH - 72D 2 #§E

ThoTe, MFIHETHRFMHELEZ - [SMUHE]

WY L0 2B Th - 7=,

7. TAME] EDJRIK I LR & B
MRAE L 7oA R, BARE 2 4R, M B3 2 BT,
WOREBERNEZ BT,

1) BEDSHEEHED S, BiE, =552+
AT 9,

2) TE¥Ris R 5,

3) WA ROEBNIC L AR E¥E 2 EFI
T 5,

4y EIRIEICHERL L 7= SOP (i3 %,

5) SHTiE. SOP Bl L2 K 95129 %,

6) RIALER LT, ERIEZESF L TIT 9,

7) MrEAHIT 4 AL, BHAREICYEIL L7 R
R EEREH 7 i U0 7 i R A TERCT
Do

8) IEVEJRIE, IRAEERIZ OV T, FEE,
TR, RFEHIIRE 2 el 5,

FRIETRR W) CIIMAE N FE i S - 21 #BE O
) LEBREN 10% 22 o#BIX 7o T,
Grubbs D IEHIRE CIHEA S L7 HEBIT 1 HEEY
Tholz, TEE] \ZXT HrRAERN A
R TR 6 BB, Z X =2 7 AEr A EI &
BTN 1B THhH 72, Lk Z &b,
RAER YL 7 Aa 7T L O ORI A B
7o TAMUE ) 1234 T 280X 1B C°hH - 7=,

ek, TAMVIE) EDOJRK S KON E R
FREE L 7oA S, AR 2 4R, B3 2 kT,
WO ERINE Z BT,

1) ZR3EIMAEE & 72 D REICEET D,

2) HEEICUERL L 7= SOP ¥4 %,

3) SOP 2 Hiftfil L7\ L 9129 5,

# R

ARFZEIE TR AKEREICB T 5 &
BRI E LY KT TR OB 6 NCm R
SHEDORZICEET HF%8 ) 12 &0 Ehi Sz,
MFFE IR 372 0 15 ) L T 7207 KIOER
FAAR R O NT (—Fh) KRR TF v
A DBALEH N L ET,
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Annual Report of Osaka Institute of Public Health, 3, 2019

Results of external quality control on the analytical measures for iron and total residue in drinking water,
performed in 2018 in Osaka Prefecture

Takae NAKAJIMA, Fumie ADACHI and Yoshihiko KOIZUMI

From 2015, by request of Osaka Building Maintenance Association, we started to implement the quality
control program for building inspection contractors. In 2018, 20 building inspection contractors participated in
the external quality control on analytical measure of iron and its compound and 21 contractors participated in
that of total residue. As a result, each two and one building inspection contractors were evaluated as outliers.
We executed the follow up survey for these three facilities and retesting was performed. Finally, all facilities
obtained the accurate results in retesting after unfolding and correcting the causes.

Key words : drinking water, external quality, iron, total residue, building inspection contractors.

Osaka Institute of Public Health
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722 LEE OEM] (12 X D MEREFIHLUE O SF% RGEEH A

ZREERAS, HHCY EEE S, REMEE", R, LR

DOREIZBWTIE, D Ell E D ER, NDIERDO—&E27- 85 PRI TWA,
ARG KRN O3 < . FRAE L TV BRI T, 2hERAY « BRFAIDNDZ8RITTH K % LB
T 52 ENFTRERALBRIRE CTh D, L L, IhAHY o7 UigbE CEALBRYR(LAE) 7> &Ll
(B PFOEREAAE) ~OERHIT T2 ICHEA TV, 2O X S R TFIZB T, KT, et
TOBEFEBICHE T LI L, AP R A B R ERLME (JISA3302) D772 LEOM AL
ED, R 274 A 1 B BEMDBRA I N, R 2729 FFEEICIBW T, KIRFNTIE, 2ok
HEIZL D I8 ENFEE SNz, £ 2T AEREFEAREOZLEIC O W TRFT 2 Z 2B, A
FERR A FEYEIC K0 %8 S N7 Z DV T, AR OB Ol FRIRPLC R KB N BT 5 A &
Fhid 5 & & bIT, FEICRE SN TV DR OIEERAR R L O ZIT 72, S BT, KIRKF
EHEASREOR D 2 RATRB IO EHT) & olibiT-72,

F—U— RN AFEfER, Wb, ADd. BOD

DREIZBWTIL, DAt & EFR D
A, ANOED & BB ORI L0 | SRk
20 EFEITIT AT A BT 247 A& 720 D 4
BbLBAOO—EET-ED ETHRINTND,
EREIZIE AR A AN S L . FRNSHB LT
WD BT, ZhERA - BRERI DO FRIRITTE K &
WV 5 Z L A AIREAR AR ERR TH D, LA L,
BAHID R LR B E LIRS 5 Wb D a7p
Ly bil (BB EAE) 72263 TOENE
PR & S 250 (B OHLEEAE) ~o
HRHR T I A TR,

Z 2T, KBUFCIE, @IER ANBREIZLD
RIEH OWE DA EZI R, B~ DAL %
MDD 720, FrRECOBRFETICHRET Db
IR L, R NBEERYE (JIS A3302)
DI LEOEHEELZ ED, FA27F4 A 1
HbEMAARGS Y, £ 1 ICEALEE
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1. PRGN B RERED 7272 UE o A EEEC 31T 5 @ H &4

H

1 —FETOHBFEETHZ L (BFIRPBRED2ULS ZEEIIARA)

2 REFEABRUFEBREAEDN3IAUTOEETHS &

3 FAKEFEAEN 1M/ BUTTHL I LzHIETEDH L

*PRPKEEME (of /R) =HFERRRACEFERSER (n/R) /EEEAB<TEEEANR

(7272 LIERT S R A HL Y DIA1E ERix200/150)

#2-1. {bAioE 1

B nIEFH IR MEBE(me/L)
[ 2 B AL B R A
XE . ) BOD=20, COD=30, T-N=20, S$=20
BHERBERAR

XC S ASRBEREIERTX BOD=10, COD=20, T-N=10, SS=10

CEN  #fh AR5 BOD=10, T-N=10, $S=10

#22. HALREOE 2

A XE XC CEN
HRAREIR" 1.071 0.775 1.048
R A REE" - 0.739 1.052
B hEE" 0.389 0.457 0.482
ShRR g 0.145 0.352 0.237
N 0.021 0.023 0.015
waeg 1.626 2.346 2.834

*1 ERITEE (XE) . RMYWBREE (CEN)
*) BERAKE (CEN)

*3 it APRIE (CEN)

*4  JLIBKHE (CEN)

T 3 KOG 11 OFAEEIToT2, THH D
FA LR OMERFEIIEE ZFES N TR Y | R5T
RIRZF 4, EREZFE1EE/RL TS, 3
LI b OME A2 2-1,2-2 12 Bk b
7u—%KX 1-1~1-3 |2, FBAFEEER X OFRER D
A EFR 3 IR LT,

2. Hik

FRAS 1T LA O TR I OHUE O 72 6D DB HE
FAEE, B X OWERR A R T D 72D O KE
TEAToT2, Flo, HEHEHEOHIED 2D,
[RIFFEC R B T 7 — b & 3EhE LTz,

(1) FAAREH

Rk 29 /29 H ~ ¥R 3142 A

(2) AL

HHIER A 1 XA A OB AR, A7 R
PEEBRER, ALFL KM & 2 TR . 3 L ONE T
FECHEM L., BRI O, KRS &
DUMTILEFE S ZNZEH 1 IRALBEK, 2 IRAL

5 RET B BN ENE

|

[mmees | (oo |

}

SEE | EERE |

f = RSO0 XS
f o RSO0 0 S

& 1-2

oSO X B

13 7wo—3—h (CEN)

UK ZBR LT,
(3) EHHE

AE AR ITHMIC COKIR, BFEE (DO).
pH., B, FEEKEZ, EREICTREDE
& (SS). b PR ERkE (COD), AW
FegEiskE (BOD), &KleEHR (VFrE2=71
EFH (NH,-N), #ifHEeiEEF (NO,-N) | fHle
HEZE % (NOs-N) | feZEF# (T-N) ) 35 & UM (T-P)
ZRE Lz, W oEH S FAKRERGE, ¢
BHekakBa )7 (JIS K 0102:2013) DV ME E
KERER B IE WA 21T - 72, BOD 122U\ T
1%, k& 4mH L7 ATU-BOD HillE L=, %
T — M X DEEBIX, B oM
BRARIRER 15 R 30 L OMRSF B B | 56 A AN B
AKEFEHEE Lz,
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MR B Ok B

1 G LAl AR AR 2R
(1) EAR

Rk 29 AE TSR 8 FLIZB W TR O
FABIZ 134 (BREABIX0~24), AKiEfl
&L 0.14~074m’/H (6 » A ) T, A
FEFREHETH 2 BENER 3 ALLT K OVKIET H
B 1 mY/AU T2 S0z LTuniz, Fak 30
FEEE RIS 10 BBV T AR O B AB IR
1~34 (BRI ABIX0~24) /KBS &1T 0.34
~0.68m’/H (6 » 7)) T, AEFIHAES
iz L CWe, 51T, AEMEAEITE T
0.5mYALLFTH Y, KAFRDOELE R L H -
776
(2) ISR

LA O KGR B OFEIRIRN A F 4 1R
L7z, fHAFEE (XEBLUXC), Bl AR
f (CEN) Z8) % DO i Lo BRI vE T
b5 T1.0mgL Ll k) &7z LT, $£722
WALERIK O pH I3 Th - 7=,

SERY 29 FEFEIC UV T NOLL, 2 T, Bk Bl
EIZBWTRMD @S, AT DBEBRKEKE
BLOEKEHOMIE TIREL T2, 18
BKENNE TE 2o 7=, BB (RAKE
IZXPT HIEER K EDOFIA) MR EINTNHE
RITHBNT, HEERELRHZ L T2 b DiT 6 2
W0 Jk (2 FITHIEARRE) TH o 72, NO.4 Tl
TERRAE KB D A 1 AN R Bz, NO.8 Tl
BRI HE LTV,

Rk 30 ££E 12V T NO2, 4, 10, 11 TiE, [H
TEOTBERRIZ B WD CTRMD < . AT L OMIEER 7K
PEAEBLOBKEHOAMITE TIEEL TV
O, TEERAKEDHE CTE o7, TEERIEDER
EINTHWHEIIZH T, HERMEZRZ LT
Wb Ok 6 Hd 1 (4 FKITHEARRE) TH
> 72, NO.2 TiX, HEREIZE~D L7 R E
D, BERMNMEILE L TV,

T BR FL DO HESHE D e KB xE3 D HiX, 1.3~
11.6 (CFRR294FE) ¢, 3 (NO3,6,8) 12k
WTCSEULEDOREREN ST, LLID
2 B30I 22 1E L7z 1 R 2 Bru i
2 HTIE, R0 FEEIIZEN TN 12 B IO
3.7 LEGES VTV, E TR 30 AR
BNTH 1137 &£, RE AT DHEAE

7 <, WIEICEE I W, fEERIbITEL
WEAEET 5 LT, BEEREATHY . R
RICBWTH BRI E &> TV D, AR
B LAEIZ G E SRR I R 5 < L 9
2, HIEICRSTFERTOINERD D EE DR
776

(3) 2 YRR /K D /KB R AT i T

2 WALBOK DKERER AR 5 1R LT, Rk
29, 30 FEE 2 RI1T D BOD DO EHPHIL 4.1~28
mg/L B LU 2.9~25 mg/L TH Y, kDK
BOHAM EORUETH 25 20 mg/L Zi@EiE LT
D1 T O (NO.4 IBLUINO.9) & - 7273,
ZOMEIE 28, 25 mg/L TH Y, i EThH D
LEZ BN,

SRk 29 4EFEIZ BOD OFEUEA A L Tz
NO.4 X, RESNTHHH9 » AR L, 18
B e OHESHIE D RABINZ 51975 FRIE 2 15 & 00
‘mnolo, MOBAES ., SS 2 23 mg/L B LW
COD 78 34 mg/L T, XE B DOMEMERE(E 200
EEY FEBEHEDL 16 ELEWMETH T,
S O IZHAFREIZE O DO 28 4.7 mg/L 126 220
ST TN 144mg/L I LTT U E=THERE
F59.82 mgL LXovE <, LA EATES
FOHEENME T L TWAREETH -T2, —
07 K 30 AEEEIZ 38V T, BOD 1 6.4 mg/L,
L ORRAETEH ICB W T XE RO LM RE(E &
BELTELT, WIETHoTm, AW LEED
Te OB EORENRRARETH o772, 5
BRIEDILEIE TE 220 A8, 1 IRALERK & 2 kAL
PR E O (£ 6) 12T, Rk 29 4R &
T % &R0 XN T OEE T2 R
UK C/KENKIBIZEES N TWDTZD, +57
ICHSREZ L TV D B2 BTz,

Rk 30 4EFEIC BOD OREUER R L T
NO.9 IE, FHENE 1 RIOTER% 1 BWHLUNTSH
o1 Z D KEDLEMEIZRRRIT T
LEZHNT,

SRR 29 ARFE &l U CKE AR ESL LT
We X, 7 o9 B 2 B (NO.1,2) Th
- 72, NO.1 T/ BOD 7% 18 mg/L. COD 75 23.5
mg/L & Feit YRS L OVXE OALERMAERE B 1 i
LTV o T2y, 2 IRILEUK D SS 78 17mg/L
ERMoTld, TORBILLABLDEEZZDL
L5, NO.2 TITHAEREIZE ~D /LT AE D |
B ME IR L T2, BOD (% 15 mg/L Tkt £&
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Y2 imi7- L CU A3, COD 28 30.7 mg/L, T-N
7% 39.6 mg/L & ALEREPEREEZ i L, NHy-N 23
34.6 mg/L Th o 7=, FRALRIREN = (TR ST
BV, DOIL57 mg/l ThHo7r=7y, HIKFTE=
DIEL SN TR oT2Z Enb . B kic
BENH-T-EE 2 bNT,

ZOOFALFEIZBNTIE, WEELE LI
COD. T-N BLT SS DWW TFNDOHEE 2BV T
b, AUEVEREE 2 D TCEIER L CW A REE T
bolz, LTeho> T, KEMRAR R L ONER
R ST U C, AE KB IR 2 &
EZz b,
(4) 1 TALEE KIS O 2 IRALER /K D L

K 29 FEFEIZERB VT, 1R, 2 IRALBRK DR
BN %L OHEA TIREF U Tdh - 7= bl
N3 (NO.3,6,8) Hotz, ZhbHDEALMET
. TEBREE S HESEE O s KBSk LT 5 f52L 1
Lo TERY  MEERKESTAKEIZKR LT
Ul % <. ZORER, FROKEIZR>TND
EEZOLNT, LM LIAKED DW=,
WUBACEICRBENAE L TR EEZ BT,
—J7. R 30 FEEICRB W T, A ENIZIEE
CAEDELAEA 1 3 (NO.6) o7, TRERIIX
222 L7200 PEERAKENIRAKEICH LEL
BEAUIRIE T H 5 X E ERBEHR D DO 2% 2.7
mg/L &b (0.3~0.5mg/L) & Fiz LT
LD EL o TWe, LIEB-T1kE 2
UALBK R FEREDOKEIZ I > TN D EE 2B
72 TR TITERR 29 FEEICB VT, fEER
PR HELEE O fc KA LT 8.8 fF& o7z
PN, R 30 AEFEIC IRV TIL 3.7 &R EN A
5TV H DD, BOD DKEFERN LD & |
ELRDHERLELEZ HND,

2IEERARER L O
AFREORANE R 2, KFFIZERE ST
W5 42 3767 SO WA LE O L ERA (G ERETES
11 4 7) 550 BOD Ofi % FAV Tlikiagt L
7o KBFFIRICFRE ST D LR DRk 28
IR HIEEMRAR RO EZE 7 1R,
F TS EK 2-1~2-3 ([T”T, 2 Z T,
FRER/ LA O 2 5t g & L, FEFTICR
BEINTWD HOIERWZ, F7- XC R 1 5
LR SN TR 12 T2 DD I A 3o L
TW5,

EMT OFE R T ORI DVEERA RO
BOD fEE®D %5 3 WUfid (BAF 75%fE & 3°%)
£ 18 mg/L & 7257, —JF . XE MO Jefiis X
O T5%fEIX, BIROZNENOME & kT 5 &
195, 1L5fEEmVEE 25> TEY, SAbX
2-1, 222 2L S ITHANZY 7 R L,
BEMIIRSERTHH T,

AREOFRERIZB N T, EERERERD 75%
ETHD 18 mg/L 2 i L TWD DI, NO4 D
28 mg/L (PFRK 29 4FFE) & NO.9 @ 25 mg/L (°F
B 30 EE) O XERITH -7, ILEREERE
FORHAEN S, XE BUTMBUKE D2 eI
NS D EHEE ST,

# 7. AR 28 G RERE AT R

FRToOMA  XEBLOFCE' CEN  XC
n Es 3767 81 34 1
I fE mg/L 15 23 9 6.4
e/ ME mg/L <1 1.8 1
IO ON(:X mg/L 630 150 30
R fiE mg/L 9.6 18 7.1
IR mg/L 18 27 15

(75%fif)

*1 FCE: [Eif 5y B s S AR A B I8 R 72U CXE & R
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BOD(mg/L)

2-3. FER 28 I IEEMRARRE  BOD 4 FilXI(CEN)

3. TETAL & O bifg

KRIRIFIZ 1T 2 Nz Fne F AR B o 22 M
DWTHRAET B 7212, KB & Sk 2
72521 RATEBIOEMT) Lozl
o772, F£SITKIFE L2 o EEHEE R
U7oo KBRFF & 2 a3 70 2 00%, KIRIFFIE 152
BEANBLROTEREANERN 3 NLLTOHE T
bHZ L o TTFRAEFEHENS 1 m/HELT
THhdHILaMERTEH L) Izl KAH
Tl MEkizhizo T, 1 BY72 0 O kKiE
FEAIEDY 1000 Uy VAR DI EERDA
BT NN b, mEl I TE
FEEFEANBROTERFEANED 5 ALLFOHHET
bHZ L o [TPRAEFEHENS 1 m/HELT
ThHhHZE G ALLTFOMEIIRLS )] &£7o T
WHRTHD, 2F D KIRFICBWTITEEAN
B3 NUTFoltHEch 5 2 L3t stb b
D, fiz2 e LEEL < 2o T D,

(1) THTAT DR

2 THETRNZ IV T AR EIC L 0 %8 &
NI b O ERARS R EELR I IZ, 2D
A% K 3-1, 32 1T Lz, fEHTOREE., KA
i3 L OEHT D 75% X E 12 12mg/L Th
D, TR TORKXDEERERSS (R 7) D BOD
D 75%ED 18 mg/L LV {KWMETH 72, &K
AR TIEHBIRAR D KEOH M EOREAETH 5
20 mg/L i LW B3 el 2 2L, mii
TlX 6 FEdH o722, TofEITEMTio 1 5 (51

mg/L) ZFRNTRRR B[RS TWARETH -T2,

L7235 T, MiicBW T AERERMIC XLV ik
TKBICEEBT TN RWEEZ BN, 277

L. 1 D O¥EALE CILFEEIAGEE &5 1.08 m/
HEIm’ 282 THY, WALEZZ LT
2o tz, Z OO BOD X 24 mg/L &k
W2 00 kA>T,

(2) KRBFFRA & o bk

OES 35PN

KA, BT R X OKRRFORE CFk 29
BIO30FEE) BT HEEHALEZX 4 (1R
L7z, &TITHE X O ORIV THEME A
NEBR b - B0 DIF 2 AT, Z0OEEI
55% %A T\, £, KAM, @Mmick
VN TR SR AL D BB 2 3 7208
KFFICBIT D56HTHD 3 ALV ZHNAEKT
ER S TWZDIX, KRTHD 4 ND 2 FdF
ThHoT,

@KE &

KA, @R X OKIRIFOMAE CFk 29
BIO30EE)ICBITSD 1 BHiz OFHEKE
EREOSAZK S BLO6 IR LT, EHHE
XN 042, 047, 0.48, 0.52m*/H & 720 |
SAICHRERETR SR o7z, BAEH
KERNCE D e, HHEAERD 1 7 AdHY
OSFHIERARRIZ, 2 AT0.53m /B &5, L
7o o, 2 THE LK OREIZ VLTI,
EHRAANBOREN 2 N THDZ EnD, HIR
HORE L FEOE Lo To e EZDRD,

BOD DOFEUETH D 20 mg/L E B2 D LI
(X 5 AL UERSy) IRV T, KA
BN 0.5m® 22 DB RS2 A8, Tk 30
DO RIRAFOFIAE T, 20 mg/L & % 72 i
OAGEME &I 034 m® LIKARMOMRTH Y |
TEREZ CTKENLZEL TWHRNo7T2 2 LA
HEEz bz,

QZRE AR

KFFIZBT 55868 CTh o [HEEABEKD
TEBRFEANEN3I ALUTOHFETHLHZ L) L
DEZNABETHEAESNTOEZDIE, KATHD 4
AND2IETH > T, T b DOIEEHREREE (BOD
i) 1%, ZhEh 25 BL 5.7 mg/L T, FF
DIEERRBEFERD T5%ETH 5 18 mg/L L
TR DAKE DEHF EDFEAETH 5 20 mg/L &
KIEIZFEl>TWe, 2721, B0 2#Em
H 1T, EHKGERE AR 0.01 mYHTH
0. EBERITIXZFEAEEH L TWenEEXD
niz,
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# 8. KRBT, A K Om 23610 2 i JE e

H H

1 —FECOBRFEETHZ L (AMMRTREL 2 U LEH 2 EEIFTA)

KBRAF 2 EREEABRUFEBEAEN3IAUTOMECHE I &

3 FAKEEREN 1M/ BUTCTHDI I LEHRTEDIL

1 JIS A3302:2000 ROMALUAZERES2 (1) OEE (—FRETOEETCEARABEI1B0MABRZ2EEICRS, ) THDZ &,

ZAR™
2 FEIChIzoT, 1BHY ORKKEFEREN1000) v FLEBR D ZEERDAEBNEET LI LN BN L
1 —FERTOBGEEETHI L, (BMRWAEHD2UEHZEBIEARA)

N 2 EERFEABRVUCFERBEAENSAUTOMETHZ Z L,

=t

3 FRUKGEEREN 1M/ BUTTHE I L,

(B AT ottt 1E bR <)

4 ERRHFICHELAVERIR. BRELROEVANGARETHD &,

#9. AR LOGEMITICI T Dk ERAR R

RARTH
n 18
SEEE mg/L 8.2
e/ IME mg/L <1
e KA mg/L 25
HhefE mg/L 5.5
51 MU Ar(25% 1) mg/L 3.4
5 3 WA (75%11) mg/L 12
AT
n 40
SR mg/L 9.2
B/ IMiE mg/L <1
KA mg/L 51
hefE mg/L 6.5
% 1 DAL E(25%1H) mg/L 2.6
%5 3 DAL E(T5%A) mg/L 12

(&)

o o o R o o L+
s Py 2 24 e L4° o

& o N o7 &7
BOD (mg/L)

3-1. AT OEEREREK  BOD 7344
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4. AR, @il JOKBFIC 1T 2 FEH ALK
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6
5
~ 4
b
~ 3
=
KR
w2
, |
0
Loh £0° ,0% P
X Iz o4t 0®”

© 0 [\& 0

P

FHEAERAE (mYH)

g 30 4EJE

£0° ,0%
AN ()é*

2
oh” of

FHAGEEAEmMY/H)

A
o
0%~

A

6
5
—~ 4
bl
~ 3
=
®
mz
1
0
ot

oM
24

0-

| @ BODfi <20mg/L [ BODffi> 20mg/L |

6. KUFHEOAHEMEAESA (FR ERR29FE AR Tk 30 )

BOD D#EiEEI A IXAAT TIX 17% (3/18)
BT 15% (6/30) L7820 KEFIZEBT S
BIS (R 29 42 ¢ 12.5%. R 30 4R 1 10%)
LT B L Ro0mE O A, BOD X T oo 1
Jag% (BOD: 51 mg/L) ZPrE ., [BERVWFEE T
ol

£ & O

RIFFIZ BT AR FEHE I L0 B E S
T2 EAEAEIZ DT, ek 29 38 X OV30 4RIZEE 11
FEOfE FRRI-SCEE A (2 B9 5 FERE A & 5
i U7z, S bAlicis VT, HERRO ABE
K OVKEMS AT, EEEE +3ICm7- LT
BY., LEAELHMREEECTH-TZ, SHIT
AGER ROV T BRAE I mY BT &
KELFED 05mHLULF Tho =N
W TH o 7o, EESRDUZOW TR, JEER
DHESEE D I KAENZ KT D EIG D3 WAL 29 1

TAERF, 1.3~11.6 L K& TR TV D LAl
N, RSFRBICBWCIRERASLE L EX D
iz, —J7, Rk 30 AR RE Tl 1.1~3.7
EMR VBT S, HEREZ O ERlS TV D
FREET, MUNCHEFRFEE S T,

EERAE L OHEICB W T, AFHd o BOD
EVI IS D Z i /N A Of4 b s © BOD @
T5%ME(18 mg/L)Z 2 & (SRR 29 AR 1 5L, SFpk
304EFE 1) ZBRONTINE » Tz, £220
2 FDMEITHAE AR DK EDOH LORHETH 5
20 mg/L 0 k> TWARETH Y | RE
7R &R L7z,

KB & A O R 2 AT L OB
o2 W ERRFOKZ | JEEMARS., £
il AN Bk L OVKEFE A &2 AW TTo 72, ik
ERARER D, 2 THITHBWTE KT & [FEE.
MNAEFRFINC £ 0 B KB IZEBIE T e
ZZ Bz,

Fo 2 HIZBWTIE, KBIJFIZERT D5
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tEThs IEEFABKPITERFEAEN3 A
UTOWEETHDZ L) BN, E6EH A
B LOKEFHEICOWTIE, KIRFOFHHA &
REREWIIR BN -T2,

AEIOFEIL T —EORRITBSENTEY

S B N I R A AN N D o o U
IETERWA, BEDE Z A, AEEICLY
R AKBIC I T TS E I BN, £
TR ORLR D 2T E OBIZE Y . KK
HFZ 30T D N AN A FEUEIC K & 7 AU
WO LRSI,

C

AWFZEL [7272 LEOEMIC X 5 Al FEFI
EDFERRFEHA ) 2LV EiiShi-, #FFEE
FEZ 720 W LT 720 T —fRAE R R A K
PR BB E RS . T B FAKREE K
LSRR, FIR T B KE S T AKE AR, KPR
RSSO R, KBRS\ R R (BUR T
PREERT) . KRIFFIRORAERT , KR TR B T K
1B it X AR FS L ONR B AT T ANESE T AT A [
FROBRE SN L ET,

FlZE F X
RN RN S AIEAY ) ra e
3k
1) AR 29 A E RATE A A OB
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyos
a/k-tyosal7/dl/10.pdf

2) RBFEA AT EOERR ik =
http://www.pref.osaka.lg.ijp/kenshi shinsa/setsu

bi pssa/jourenkyo.html
3) LAE (HEFN S8 4E 5 H 18 H LS 43 B
UOE PRk 26 4F 6 A 13 A{EAEE 69 5])
H K AKER —< b L EKE—

https://www.waterworks.metro.tokyo.jp/kurashi/

shiyou/jouzu.html
TWEB ¥+ FONZEIL 2019 4 4 A 9 HIZHER
L7z
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. RS AT IR JL OV IR O S

NO. 1 2 3 4 5 6 7 8" 9" 10° 117
A XE XE XC XE CEN CEN CEN CEN XE XE XC
fi I BA A H H28.2 | H28.2 | H283 | H29.1 | H27.11 | H28.3 | H283 | H283 H29.9 | H30.1 H30.1
FENE(N) 2 3 2 3 3 2 2 1 1 2 2
RBRTEF |30 A i e e
s 0.49 0.60 0.72 0.92 0.67 0.45 0.82 0.17 0.72 0.70 0.64
(m’/H)
AR H 10/18 10/18 10/18 10/18 10/6 10/6 10/6 10/6
PR5F AR H 9/5 9/5 9/5 9/9 10/3 7/21 7/21 7/13 - - —
AT o
(129) ANE™ (N) 2(1) 2(0) 2(2) 3(1) 3(2) 2(0) 2(2) 1(1) — — —
ARSI K A 8 &
(6 7 HF¥) 0.46 0.39 0.61 0.54 0.39 0.44 0.74 0.14 — — —
(m*/H)
A H 10/17 10/17 10/17 10/17 10/26 10/26 10/26 10/17 10/17 10/17
PRSF AR H 9/12 9/12 9/12 9/17 7/31 10/18 10/18 — 10/4 10/15 8/2
AR | BT (N 2(1) 2(0) 2(2) 3(1) 3(2) 2(1) 2(2) — 2(1) 2(0) 2(2)
H30 - - -
B0 g deweAE i B
(6 # H3¥) 0.53 0.38 0.58 0.56 0.43 0.43 0.67 — 0.34 0.68 0.56
(m*/H)

*1 0 WIZHEPIEEAEK

*) Bl ok L7 8 H30 4T I

*3 H29 I TRk E
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4. TEERN

NO. 1 2 3 4 5 6 7 8 9 10 11
ik XE XE XC XE CEN | CEN | CEN | CEN XE XE XC
L T I 0 . . N 5 5 S ~ - -
B D% F

KR (C) \ LB | 227 22.4 21.8 19.6 242 23.2 23.8 - - -
DO(mg/L)"! 5.8 5.8 6.3 4.7 6.8 6.8 4.8 8.3 - - -
pH \ JLBRAK 7.2 6.9 7.1 7.4 7.4 7.7 7.3 - - -

H29 K IE ) B (m®/day) 0.46 0.39 0.61 0.54 0.39 0.44 0.74 0.14 — — —
fif B /K (L/min) = =" 11.0 2.8 2.1 16.2 5.4 6.8 - - -
fEBR " = = 26.0 7.4 7.9 52.9 10.5 69.6 - - -
RELOMREOTAIR | = 52 1.9 1.3 8.8 1.8 11.6
Zx B b

==
{iizgsgwm%ﬁm 10 10 8 8 1 5 5 - | 10 3
KR (C) \ PR | 23.1 23.5 23.1 21.6 23.3 222 21.4 - 23.3 214 | 222
DO(mg/L)"! 5.1 5.7 7.5 6.0 6.0 8.0 6.0 - 7.6 6.8 5.8
pH | ALFRAK 7.4 7.5 7.4 6.9 7.2 7.6 73 - 6.9 6.8 6.8

H30 KB T f(m®/day) 0.53 0.38 0.58 0.56 0.43 0.43 0.67 — 0.34 0.68 | 0.56
BB K (L/min) 1.6 -2 1.9 -2 4.6 6.6 5.0 - 1.4 = =
fEBREL" 4.2 = 4.6 = 15.4 22.2 10.8 - 5.8 =" ="
IRLOISAORA | - 1.2 — 2.6 3.7 1.8 - 1.5 = =
(A S o a0

*1 JAHRENE(XE, XC), ik A FEAl(CEN)
*2,3,4 PIEARRER L OFHARARE

*5 fEER L =TEER K S/ A K &

PEER LEAHELEAE « 3~4(XE). 4~5(XC). 4~6(CEN)
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5. 2 WHLBLK O KRR A A 5
NO. 1 2 3 4 5 6 7 8 9 10 11
A XE XE XC XE CEN CEN CEN CEN XE XE XC
BEE E 4.5 30.0 13.5 16.0 325 27.5 >50 31.0
SS mg/L 6 9 28 23 7 11 3 10
CcoD mg/L 162 212 24.8 33.9 16.4 26.0 102 15.6
BOD mg/L 6.5 12 5.7 28 8.2 18 4.1 12
ATU-BOD mg/L 55 9.2 45 22 5.7 12 3.9 7.4
BOD/COD 0.40 0.57 0.23 0.83 0.50 0.69 0.40 0.77
H29 NH,-N mg/L 1.9 2.4 0.2 9.8 0.4 1.5 <0.1 0.6
NO,-N mg/L 0.27 0.56 0.10 0.28 0.11 0.96 0.07 0.45
NO;-N mg/L 0.94 3.98 1.89 0.48 3.50 0.65 5.21 10.1
TN mg/L 3.70 9.42 5.28 14.4 6.18 6.65 7.03 14.6
T-P mg/L 1.99 3.57 3.33 1.53 3.87 1.61 238 1.32
LRt R RIE R mg/L >2.0 1.6 <0.05 0.4 >2.0 1.6 <0.05 <0.05
wEBER" mg/L >2.0 >2.0 0.3 >20 >2.0 >2.0 <0.05 0.1
BRE i3 18.0 17.0 > 50 > 50 40.5 23.5 >50 115 38.0 39.0
SS mg/L 17 16 6 6 5 12 <1 23 7 2
CoD mg/L 235 30.7 53 18.6 20.2 25.1 8.3 413 8.7 10.1
BOD mg/L 18 15 3.7 6.4 53 15 29 25 6.9 8.1
ATU-BOD mg/L 15 13 3.4 48 5.0 12 2.7 25 52 2.9
BOD/COD 0.77 0.49 0.70 0.34 0.26 0.8 0.35 0.61 0.79 0.80
H30 NH,-N mg/L 12 34.6 <0.1 32 0.5 0.4 0.2 0.3 1.4 2.6
NO,-N mg/L 0.25 0.19 0.06 0.34 0.08 0.10 0.03 <0.04 0.13 0.23
NO;-N mg/L 2.08 0.11 6.01 8.23 1.38 0.39 3.26 0.53 3.78 5.16
TN mg/L 5.25 39.6 743 14.6 425 4.15 4.53 6.20 7.33 9.98
T-P mg/L 1.57 5.46 3.15 3.19 3.91 1.22 3.20 1.70 1.72 3.25
TEERIEE mg/L 0.3 0.6 <0.05 >2.0 >2.0 0.1 1.8 0.4 0.6 <0.05
HwEEER" mg/L >2.0 1.3 0.6 >2.0 >2.0 0.5 >2.0 >2.0 >2.0 0.05

*1 oK
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* 6.

1 R L O 2 RALFR K A A il SR L i

NO. 4 5 6 7 10 11
PUBLIS 1) 2R IR 2R IR 2R IR 2R IR 2R IR 2R IR 2R IR 2R IR 2R IR 2R IR 2R
ERE B 21 43 21 30 14 14 13 16 25 33 27 28 >50 > 50 31 31 — — — — — —
SS mg/L 16 6 13 9 29 28 29 23 10 7 11 11 5 3 11 10 — — — — — —
H29 COoD mg/L 27.0 16.2 27.3 21.2 252 24.8 408 33.9 19.2 16.4 25.8 26.0 16.4 10.2 152 15.6 — — — — — —
BOD mg/L 25 6.5 19 12 6.7 5.7 31 28 24 8.2 13 18 15 4.1 12 12
T-N mg/L 9.23 3.70 14.4 9.42 5.18 5.28 14.3 14.4 7.79 6.18 6.46 6.65 7.51 7.03 14.0 14.6 — — — — — —
BRE E 10 18 15 17 >50 >50 16 >50 20 41 23 24 >50 > 50 — — 9 12 22 38 25 39
SS mg/L 30 17 25 16 3 6 16 6 11 5 13 12 3 <1 — — 30 23 9 7 9 2
H30 COD mg/L 32.9 23.5 322 30.7 7.1 53 27.9 18.6 26.6 202 25.9 25.1 12.0 8.3 — — 513 413 125 8.7 13.6 10.1
BOD"' mg/L - 18 - 15 — 3.7 — 6.4 - 53 - 15 - 29 — — — 25 — 6.9 — 8.1
T-N mg/L 7.43 5.25 40.7 39.6 6.29 7.43 18.3 14.6 9.22 4.25 4.06 4.15 4.53 4.53 — — 6.76 6.20 8.09 7.33 10.6 9.98

*1 SERE 30 AEEE 1T 2 RALER K 0 A E




Annual Report of Osaka Institute of Public Health, 3, 2019

Verification survey of Johkasou after implementation of new standards

Fumie ADACHT, Jin YOSHIDA?, Ryo TAKATSUKA?®, Ayaka NAGAOP, Akinori MITSUDA®
and Makoto TSUCHIYA

Japan is facing with a declining population. Johkasou, a household wastewater treatment tank, is the system
which can purify wastewater in the areas where sewage system is undeveloped. However, conversion of the
treatment system located in individual houses from pit toilet or old-type deemed Johkasou, which treat only
toilet wastewater is not in progress as expected.Osaka prefectural government decided to ease the requirements
for Johkasou to admit installation of a smaller Johkasou for a smaller family. To verify influence by the
modification of standards for Johkasou, 18 Johkasou, which were installed according to modified standards in

Osaka, were investigated for their usage conditions and quality of discharging water.

Key words: Johkasou, Waste water treatment, BOD

a Osaka Institute of Public Health, Division of Hygienic Chemistry, Environmental Health Section
b Osaka Prefectural Government, Department of Public Health and Medical Affairs

¢ Osaka Prefectural Government, Department of Environment, Agriculture, Forestry and Fisheries
d Hirakata city Public Health Center
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Do

1. — X i ReEll E
(1) BEAK (7K 0B

AT (KBHTHRX) B (10 AF T : 8l
sRE - ER 20 m, 11 AL AREErEHE
E e HER1ISm) ICRELETHRY Yy M-

KBt e 2 4= AR FEpIT i B AL R A TR BREE AR
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F 1 BUNREAEEE B X Ok
A E H R OB 4 iR "% PRIUA S LB
BT AR X
L— 4 JiE EREREK MoK HFRMERE E (~10) W 77
FTARE R (11 ~)
R BB SRR X
I~ BIEREOYHT KT A YETBMEE - (~107) 3y A 4
TR (11 ~)
R AR
BT 7K - B UFBAERE - (~104) i H 12
SFABE R R L (115 ~)
Ek K SEOTREERT  KBRFREES KRS  F1E CER30ETH) 1
[ARPIN KO B X YFTAEE 1 F AE1[E] CER304E6 H) 1
N KK N YN AR CER304E7H) 1
W |- E N KA O AE1[E CERL304E7H) 1
+ 0~5cm KB KRB ARN HE11E CPRR 30457 A) 1
5~20cm KB TP X KRB AR N E11E CER304E7 ) 1
[ B~ X (LETEHD) KBRRF SR P RS RE AT AE1[E] CEAL304E6 ) 1
¥~ (EpEH) KB SR F AR AE HUAT 1A CERR 30412 H) 1
FHA HER S HTEURE =5 (8 HASH & > & — G AE1[8] CFRZ304E8 ) 1
(R Rl el 1 () HAS T v & — Tl FE1[E] CERL304E8 ) 1
ESN (AM) BASHEY & — TRl 1Rl CER3048 H ) 5
KB T R X
MR |T=4 Y T RA R UFHMER b (~107) AR 365
S A AL MBI (118 ~)
RARTTRIERT  RARBRAETT A 4R 365
EE)IT T 8RR fEH R 365
KPR v =
SRR bt 5 — i H R 365
& AT & AT A4 365
IRVEBF TR IR, T LA By v A 5 AR 365
e E S it p KIRTTRAGIE  SFhge | A (~ER3IE2) 1

(FEHFE 1000 cm?) CTRIKZHEDTZ, @] 9 K 30
SNCEREL, 100mL (1 mm) PLEDEKNH 7=
LAtz 100 mL A lEsek s Uiz,

() WEE

IR 100 mL & = 7 FEMHA (1 mg [/mL)
I mL. 0.1 mol/L fffR¢R 1 mL 35X N 10%AlEEE 1 mL
N2 NN S 7o, IBfE 4 B2 25 mm O
AT L ABEREHILIC R U CoR3EREE S, HlE
AELE Uiz, WIEIHE ANy 7 75 7 v R HE R E)
HIELEE (ASCRYWEFTRL LBC450) TfTo7=, Mg
AEHT, Bibo 7> (U0 : BART A Y =71
2353 dps) AV, HIEITREHERENS 6
B ICAT o 7, BRI, R 5 2, Mok
k300 E LT,

2. KERESHT

(1) HEREt

O KGFECA - YprgiiiERE E (10 AET: H
5920 m) I XOYETAEEACAEE S, (11 A LK)
ICRE LT RY T b s 277 T— G
FREASAHRL HV-1000R) 2 FHWC, ARk (e
JER%. HE-40T) EICR&GEFE CAZE LT,

fEH 3 8l 4Rl 10 BB E O 10 FFETO
24 RHHHEE AT 272, 3 Ao AfEREE (EIC
L7205 & £ 10000 m®) &4 v ¥ — Tl
(B 50 mm) ([ZHIVEY, AU e LR
2 (U8 4R (ZREDHIEHRRLE Lz,
@ BT (K- HY) Y2 E (10 HET:
B=RE - B 20 my 11 A DR« AREREHIE
b HER 15 m) ICERE LKE GRS 5000
em’ ) ICHETLEfAKRBLIOBY 2 1 4 ARERER
L. Sl U-akl ez, kB EfsE (e
HYLai)) 2 VTR S BT, B A 7%
RN L CAREE SE-%, BEYE U8 &
2B LHIEAFELE L,
@ bk JFUK GENFAIAK) 13RI A E 2
JEEEKY (PO JFUKEUK 236, BEOK
VRMFTAAE | BEOFEBRERIE O HERE L 7=, R
FEHS 100 L %, bk B EhEAEEE 2 TR %
TG ST, IE & AR ISR U CARFE S
o1&, FEWEENEN U-8 Fasl LEIEHR
BHE Uiz (FER L OVIERITE 1 2281),
@ =i HEE (X~ FBLUOFy YY) Of
HEK 4 kg &2 65 COHz# (Panasonic 1Y,

- 120 -



MOV-212-P]) THIRE S0, AR EIcB
L TEX~ v 7/ (ADVANTEC f# |
FUW263PA) T 450°C, 24 BfEIIRIL L=, TN Eh
DIKFEHT 035 mm A v aD5HWNZEL, U-8
Fam B U CHIERRELE Lz GUEHREGGHT, I
B L OWERITER 1 228,
® ik, T WEL KT 2LEA~URYE
—7— Q L&) ITAh, HEHake Lie, 1T
BILOVEE L, BB 105°COffigs Clzlk X
B, 2 mm A v aD5HHWELTEHN-
REEEAE 155 100 g 2 U-8 BERIC AL, JHIE FHRCE &
L7z GRBHREGGHT, Rl JOWMIESIIR 1 2%
.
© FEUESAENEC L DM AT« (A) BAYSY
Wit o & — DB 2 VRN U CRil U 7 i ek
KRR (ER) (LAF T5ER] &) BRUK
S vERAIR (Bt (T v)) UUF
Tt L\ 9) 2R B ONTOMTHisGEREE (e
30 CUF AR L)) iIeonT, &R
(U-8 7525 : S #lEh) BI Ot (US|
AED XU AFEoFE F, AL (1 Fk) 132
# QL Z~UxUEe—F— QLE) ITANHE
{157,
HEFEFRIZONTIE, (AM) BARSIrE Z—
BV CHEEEE (RINE) & bl LRl 21T o 7,
FEME, 4PT OoTEERE) Tl & AR OSERE
S (U) 226 En BEHEH L, [Enj=1 25
EN GEEEE —F) & L7, 7B, En BUI TR
DRIz k vk BND,

YU yonn T U s

En¥s=

) WEHE

B O COTRNX—D I DI %5 AT RN
BE A O T 0L F— I IER L O R RIE A
Tole v ~=0 28R SR (Fx T8
GC2018) Z M\, B O LV it Shs T

VA IE Uiz, EREIZERN 80000 #h & L.

FER DI 20000 £47>5 80000 F & L=, Hohi=i#
WFERE Ny 7 7T 00 FHIELTR, = 3Lr%—
FHIER KO IE 21 77220, JIEREH R
i (Mes, VCs, P BEU K %) OREMEERS

MradT-o7,

3. ZEfEf R R

Fo=H Y TRAR Nal vorFb—a A
TRF—MER, 7ol MAR22 ) 12X %
2RO RS OWE X, ST E Lo E=4
VIARARN 10 H22 HET: #Ef20 m, 10 A
23 HUABE : ik 1 m) BXOAKH, BE=IITM,
HORPT, & AT, SREEFTICERE L- 5 & (M
1 m) Zinx7- 6 K CHlElEET>7 GRigss
Fridd 1 220, MERIT 1R LS 1 H
DOEE e AE U —T— R batriiio 72,

BB, =X Y LTRAN 6 FEOMIER R,
HENAE « BUE AT L2 X0 10 oD
FAIHHIEES DR —L—DIZY TAH A LT
NFRENTND?,

4. BEF 1 R PEEROFERIC I 5E=21) v
i

fEH 5 2 HOKMER DR 10 RS PTHEEICES
WTH—_f A—F (Nal o FL—a il 7
1 7% TCS-171B )  CZEiG iR A e LT,
BETL, BREEGREKER ARt IS (OF
BZ 20 4E 7 H) | Y ICHEL TIT o7, IERSOREE
¥z 30 e L, #iFE 1 mOFEIICBIFH—1
A—H OFeMEZ 30 BN T 5 [BILLEREAELY |
EHEERM L, AL, FEHEIT ORI X
0 ERLEHEECINZ D Z & Lo TS FHRHIC K
HREESR 30 nGyh 13, MR TUWRW, 7eds, 4AT
B EREIN TNV 7R A RHRHLE 1
m [IBE SN, = A =X L DHIE
TEDJRATIHHI T~ DG 2 oo 7Tz
Wk 3142 H &b - TARRIEITRT L=,

MR B KT B

1. —4 fitE
2 2 1T DA — 2 BRI EE 2077,
Bk DOR— 2 JiGHEIE, 77 3k 23 B2 5
Rt S22y, B EIIRE SR o T,

2. $EAE T
sl Lo R o Mos. Yes, P B
LUK OOFTHEREH 3 R T,
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K2 REAKRPE—Z SR ER R

P Mok | W A IHIRE T &
mm |(BHI%)|  Ba/L MBg/km®
FRB0E 44 134| 4 (1) | ND~0.31 45
SFR30E 5H 207 | 8(2) | ND~0.30 12.6
SEE30E 6H 170 | 10 (4) | ND~0.45 6.4
EREB0E TA 329 | 7(2) | ND~1.63 2.1
TR0 8H 38| 3(1) | ND~0.65 0.6
R0 9H 259 | 11 (1) | ND~0.27 0.6
SEE304E 104 107 | 6 (1) | ND~0.31 22
FK304E 1A 27| 5(2) | ND~0.79 25
304 12A 73| 5(1) | ND~0.32 7.1
T3 14 1A 71 3@3) | 0.43~0.79 37
SERE3 14T 2A 54| 72)| ND~0.46 29
SRR3R 3H 73| 8(3) | ND~1.50 11.7
FRE304F B 1478 | 77 (23)| ND~1.63 56.9
i E3H MO
k274 Y 1584 | 95(8) | ND~1.27 10.3
k284 Y 1257 | 83 (22)] ND~0.75 67.9
k294 Y 1380 | 75 (33)| ND~1.46 1475

ND: G2 OFHEGRAED3 2 FElob o

D LR SR D T =2V 7 L7200 FR284E 1 H TH~14 H TR IE,
2): AL FERIC D =2V Vb T2 TAR284E9 A 10H ~16 H £TIRIL,
3): AL BRI D T =2V k7230 | FRR2949H 3H ~12H £TRIE,

(1) *Cs BIO PCs : AHEE B HRERKE. PCs 28
3, R ORI OB SN, Fo L
JUTIREDE L FFRETHh-7-, PCs 13, PRk
B b bl S e o7,
@) BT P TR, Bk KRR HIRE (0.66
mBq/L) M S, ihoBREE s L OV Shake
NoITR ST, ko P TizonT
1, JEUKDSTERITAERE 22 S WELKASTERR 2 4R
ORRHINTEY, £OL~LbhiEDfE (ND~
14 mBg/L) YL [RIRREETH D Z Lot E S
MHBHEN TN & i 8 B &2
LR EMS, B R X o, FoERITE
FHRIZEDHLDTHAH EHEESND,
FIKIPICHEET D B I K A RFRA~D (R
IZONTIE, BER PThim Uik olc, ZoL~uL
IR YHEBGHIFROIEYE O (EEbKH Ot D o
1300 Bgkg) D30 50 1 FREDKETH Y |
ML 2N EE 2 BD,
(3) “K : RABEHERFE CH 5 YK L~VUTilEED
EERBETHY, FHIEFEEITRD b o7,
(4) EEYEREHEAIC X D FAEST « (M) BAR
Wl 2 —DEEEIC L D L ST OSHTRERT
FYEE (RINE) & X< —HLTBY, 23>, En
¥H (1) LR THhY, T~ ORI
RSN TND Z ENRRD BT,

3. ZE[EI R

F=H Y TR A M & D2 R R
B (1 FFRPEAMEIES S BBgEH A 1 AmcE &
WIZb D) w41 DHE A6 ITRT,

F 41 |\ R T KRB O 2R 1 R
SPHEICEE S — HOEENL, MEFEE T L UAL
& (M k20 m) [ZEEEINTVZ 10 H 22 HET
1% 40~65 nGy/h O T, B 3 FEMOFER LFH
FBETH-T, £, M1 miZB& L 10 7 23
HUBEIE, 72~99 nGy/h DOFH T - 7228, 4T
& (b1 m) THIE LY —~o A—H |2k 5%
BHEROME ( 5) B ONEEICFE M CHlE L
TVl (CFRR 8 AEEE~20 4EJE : 77~108 nGy/h)
LIEFEECH T,

Fio, £ 42 DDHFE 46\ TRLIZZDOMOM L 1
m (IZRREISNTWD 5 rFIOEFE=HZ Y T HRA b
IZBWThH, 22l 3 EROEOFIHNTH
o7, UL, 1 BRPESEIC BN 2V Ch 5
2.5 2 1 S FDFE=2 Y VT HRA MZBWT
7H23 H, 25 H, 26 H, 27 HIZHHENN EEH
EfE (150 nGy/h) %8 2 % ZE MR RO -5
ZEII L7, X 1127 A 23 BRI 2 EAE]
RO 2SR ER (0Gyh) O 1 EOEv%E
R,

7H 23 Hi%, 8WE24 4y, 12FE5557, 18 F26 47
® 3 [Al, 200 nGyh Z 2 5 EEEZBM L%, T
LI R > T, oo 3 BREIZERBWT
& 8 IR 30 4yRif%, 18 HFRIT~18 ¥ 30 4312 1 [R[97D,
12 B 30 45~13 BRI 0~2 [Al, 7 H 23 H L[ERIC
12 53 DOHDEMEEBRI LTk, T AN
WD BGN & Tz, Fin, Bl Efif 3 2
7203 100 nGyh a8 2 D% 1 53O HEIT 28
ST H 30 BS 8 A3 EBIONS H 6 Ak
7RI C B S e,

ZERIBERERO EHORRE D b0 L LT
X, BRICE DT RUEROR T M0 AREIS:
O, FEERAIC L D XY, HOEMRZEIC
LAV NP VENLD XY, Fim. HeRTEER
S BB DD ORI ENE BTN D,
SEIOSE, MR ERRICEENA RN &
2 ERASBRENG 1~2 4 ThiHE, R
A ER B RN 072 - IR e BfElny_E A2 ] <
DT Linn, ZOZEMHBERBREEROBREIT) LT,
& A OFEEES L 2 R 5 SN BENE=2 )
VIIRA NOIEEZBYIRE S Z LITEKT 5D T
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#£3 BEEB LRG0, PTes, Plis K OKIRE
Ak PRIBAE H B L Xiva e B7Cs Bl K
KRR A
FR304E 40 ~6A|H3043  ~H30.6.22 mBg/m’ ND ND ND 0.13+0.035
7H~9A |H30.7.3  ~H30.9.19 " ND ND ND ND
10/ ~12J1 |[H30.10.2  ~H30.12.19 " ND ND ND 0.110.033
ER314E 1A ~3A|H31.1.7  ~H31.3.19 ” ND ND ND 0.14+0.036
- F 304 2 mBg/m’ ND ND ND ND~0.14
it 25 34F ] O mBg/m’ ND ND ND ND~0.21
K T4
TR 304E 4A H30.3.29 ~H30427 | MBg/km’ ND ND ND 1.1+0.21
5H H30.4.27 ~H30.6.1 " ND ND ND 0.63+0.18
64 H30.6.1  ~H30.7.2 I ND ND ND 0.76+0.18
7H H30.7.2  ~H30.7.31 " ND ND ND 0.700.19
8A H30.7.31  ~H30.8.31 i ND ND ND 0.81+0.18
9A H30.8.31  ~H30.9.28 " ND ND ND ND
10H H30.9.28 ~H30.11.2 n ND ND ND ND
114 H30.11.5 ~H30.11.30 " ND ND ND ND
12H H30.11.30 ~H31.1.4 n ND ND ND ND
RARIEE 1A H31.1.4  ~H31.2.1 " ND ND ND 0.72+0.18
2H H31.2.1  ~H31.3.1 i ND ND ND 0.61+0.19
3A H31.3.1  ~H31.3.29 " ND ND ND ND
- RR 304 MBg/km’ ND ND ND ND~1.1
it 25 34 ] O MBg/km’ ND ND ND ND~1.1
K JRK H30.7.17 mBq/L ND ND ND 62423
i 234 [ D fE mBg/L ND ND 0.65~3.4 64~83
bk - BETK H30.6.7 mBq/L ND ND 0.66+0.093 80+2.6
108 75 34 ] D il mBgq/L ND ND ND~1.4 78~90
HE Kk H30.7.17 Bq/L ND ND ND 3.9+0.34
i 234 [ D fE Bq/L ND ND ND 2.9~6.0
WS 1 H30.7.17 Bq/kg dry ND 1.8+£0.23 ND 62011
i 234 [ D Bq/kg dry ND 2.0~2.6 ND 640~670
R H30.7.30 Bq/kg dry ND 1.3+0.23 ND 66010
0~ Scm/g (MBq/kn?) (ND) (73£13) (ND) (38000+600)
18 2 34 [ D i Bq/kg dry ND 1.9~2.0 ND 660~700
(MBg/km?) (ND) (90~110) (ND) (33000~37000)
R H30.7.30 Bq/kg dry ND 0.8+0.19 ND 710£11
5~20cm/g (MBg/km?) (ND) (120+28) (ND) (110000+1600)
18 2 34 o i Bq/kg dry ND 2.8~3.4 ND 680~680
(MBg/km?) (ND) (380~500) (ND) (91000~ 110000)
FEPEWY 2w XX H30.6.15 Bq/kg4 ND ND ND 44+0.33
i E3E M O fE Bq/kgl: ND ND ND 46~51
FEPED Xy H30.12.17 Bq/kg’: ND ND ND 64+0.45
I E3E M D fE Bq/kgZ: ND ND ND 58~70

ND:FHHAE Z OFHEGRAED3 2 TS b D
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#4-1

T=H Y LSRR M L BRI R

(KRB KBl Ee 2 2 SR E T« #1220 m(~10/22)
k1 m(10/26~) )

F42 B=R ) LU BER ML DZERIBUR R
(KA BRLRAERT : H E1m)

E=4 Y T HRA FnGy/h) E=# 1 7 HRA NnGy/h)
WoE A |EEEK (GRE2:PNT)) woE O OH | EREK (FrfEH : ZoARH)
e fE | EARE | SR E EE | ARl | SEEE

SRR 304 4)] 30 65 40 42 ERE304F 45 30 81 54 56

5H 31 61 40 42 5H 31 86 53 57

6H 30 53 40 42 64 30 72 53 56

7H 31 62 40 42 7H 31 81 52 56

8H 31 46 40 41 8H 31 61 54 57

9H 30 53 40 42 9A 30 73 53 55

107 (azam| 22 45 41 42 104 31 67 54 57

10A®EE)| 9 86 75 77 11H 30 67 56 58

114 30 86 73 76 12H 31 76 55 57

12H 31 95 75 76 Rk 314F 1A 31 73 55 57

3 14 1H 31 99 75 76 2H 28 69 54 56

2H 28 89 72 76 34 31 74 54 56

3H 31 93 74 76 ERR304E 365 86 52 57

FRR30AEEE #atiivelom | 205 65 40 42 EEIFEMOHE

BrEot w| 160 99 72 76 SRR TAE 366 91 51 56

108 3R [ D AF R84 365 92 52 56

SERR2TAEFE 366 65 40 42 SERR294EFE 365 85 52 56
SRR 284F i 365 82 39 42
294 i 365 67 40 42

F4-3 =KV I RA ML DR SRR
ERIIT BRI CRET: H k1 m)

Fa4-4 =K TRA ML DRGSR
(GRKMRH  HKRisRERAERE L ¥ — i1 m)

F=4 U 7 RA N nGy/h)

E=% 1 7 HRA MaGy/h)

WoE A OH | EREK (FifE : =) ITH) woE R OH | EREK (GRS N,
e fE | EARE | SR E e E | ARl | SEEE
SERR304F 45 30 98 69 71 SRR 304 45 30 108 75 78
5H 31 95 69 71 5H 31 102 75 78
65 30 84 69 71 64 30 9] 74 77
7H 31 92 68 71 7H 31 104 72 76
8 H 31 75 69 71 8H 31 89 74 77
9A 30 81 69 71 9A 30 88 72 75
104 31 78 69 71 10H 31 85 73 76
114 30 81 69 71 114 30 89 74 77
121 31 92 69 71 121 31 103 74 77
Rk 314E 14 31 91 69 71 Rk 314E 14 31 104 75 78
2H 28 83 68 70 2A 28 92 75 77
34 31 89 68 70 34 31 89 74 77
SERR304E 365 98 68 71 SERR304EE 365 108 72 77
38 3R O FEEERIRY
SRR 274 i 366 111 70 72 SRR TAE S 366 113 74 78
SRk 284F BE 365 117 69 72 SRR 284F BE 365 124 74 78
SERR294E 365 95 69 71 SERR294E 365 103 75 78
F4-5 T=HF Y U TRA MK DSBS RER F4-6 T=HF V) U TRA MK DR RER
(E AT & EARCRET : Hi E1m) GRS SR i E1m)
E=% U7 RA (nGy/h) E=F 1 o7 AA FnGy/h)
WoE E A |REREK (FifERh « & E AR WoE E A [HEREK (FT{EM : SRAEDF )
Il | ARAE | SEE | e | FARE | SEHE |
RR304E 47 30 87 61 62 FRE304 45 30 9] 49 51
5H 31 79 61 63 5H 31 75 49 52
6H 30 74 61 62 64 30 78 49 51
7H 31 80 60 62 7H 31 72 48 51
8H 31 64 61 62 8H 31 56 49 51
9A 30 71 60 62 9H 30 64 48 51
10H 31 67 61 62 104 31 77 49 51
114 30 71 61 62 114 30 65 50 52
121 31 76 61 62 121 31 76 50 52
Rk 314E 1A 31 90 61 63 Rk 314F 1A 31 87 50 52
2A 28 79 61 62 2A 28 77 49 51
3H 31 84 61 62 34 31 72 49 51
ERR304EE 365 90 60 62 ERR304E & 365 91 48 51
18 L34 [ DA PEESXERMIAYE
SRR 274E B 366 86 60 63 SRR 2TAE B 366 85 48 51
SERR28AEFE 365 97 61 63 SERR284EFE 365 133 48 51
PRR294E 365 82 60 63 FERR294E 365 90 49 52
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250
200
1 150

| 100

FER (nGy/h)
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0
8:00 8:10 8:20 8:30 840 850 9:00

12:30 12:40 12:50 13:00 13:10 13:20 13:30

VLIS I

18:00 18:10 1820 1830 1840 1850 1%:00

1 mfESiRr oz E=R (15515 OZ{k (201847 4 23 H)

FRnhEEZ BEtE ToT,

X 212 7 H 23 HOBRRIREME 2B L 7= 8 K
24 SERETRER EFAEEO 10 45 (8:20~8:30)
BEROFEHERED 10 53 (8:00~8:10) @ y g A
7 MVERT, HEEEFIEO y AT LT
&, SRR EEART 370 keV AHTICHH & 7372 B —
IO HIL, ENL VRN L —Za S
NABELE B HID LR NA LN, LS
DT RVF—FEITIL, FREFE ARk =R ¥
— i E R Lis, MO TOMRE EREO ¢ A
7 MUZBWTHRERZRER ThH o7,

10000

370keVAT3T

1000

100

VA7

0 200 400 600 800

B4R, 7 H 23 BS 8 A3 HETOE
AR, BRI ER o ERBSBIRIES =0T,
T OEN S OB N A2 T o7, K 3127
H 23 BB 8 H 3 HOE— 27 B OEER
(s OFFENS D EFHEE (B— 27 BrDfE)
HE—Z D 10~6 43R & 6~10 73% D 10 47
DFEERONYEEZ 5| & EoTED 7/23 8:24 D
b5 % 1 & LIERROEIE) ORI L ZRT,
RO EFEAIE, y=1.08e" (It - THRE
LTEY, ZoX0 o1, # 68 HEGFH
T&7,

©7/23 8:00~8:10 -y
©7/23 8:20~8:30 i

0, 0% 0
2° &
a0 o 0 o0 @e» © e
° o o0 ooen
° *® e®OCe
@00
1000 1200 1400 1600 1800 2000

T LF— (keV)

X2 7 H 23 HOBE FHER8:20~8:30)F L UV HH8:00~8:10)D y #EAZ kb
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0.1

y =1.084 ¢0.101x
R2=10.825

HECRE) EAEIE (723824% 18 L)
[ ]
[ 3
[ )

0.01
0 5 10 15 20

i A% (A)

3 BB O EREIG ORI

370 keV T E—27 N LN E LT
1. 364 keVICEEEY—7 (it 5 81%) %
R P B2 bR L, PIE, EICHRIRRE
DIRIFEICHO O TR . YER RIS A
THDHMN, KNIZED AENT & X ORFHRHE

ZANkE U7 E2 B 7 B ShTng B,

ZOZ &b, AR S - BRERZE g R
O LT, P 2EDEEEERSIC LD b0 b
HeE Sz, 728, PN S EIR 2 5 &
T BE OIRHENE (BUREBERESE D O’
H - IREDRD HIDHEAE) (X, ARIZHONTIE
1 HERICSE 1 RV =L hERDEIEDD
NTEY W, MEL 25 LUV TR,

4. WEF 1 R IREFTOFRL5E=2
> 75k

5 Y= AT KD RS R
(M E1m, HSFTEE)

H—=_A A =% (nGy/h)

WERH g RE
SER%304E 47 1 75
5H 1 77
6H 1 83
7H 1 78
8H 1 76
9H 1 74
104 1 73
114 1 73
124 1 73
k3 14E 1A 1 72
24 1 79
34 0 —
SERR30MEEE 11 72~ 83(FEH]:76)
EFEIEMOE
SRR 2 74 BE 12 63~81( ¥ :74)
TR 284 12 71~ 83(E#):76)
SR 294E 12 72~ 83(FE¥):77)

WHTHRE TIT o T2 —A A — 2|2 K D22k
FHEROBPERREZE S 1TRT,

YT EECOMEIE, BIEHF T 72~83 nGy/h
DOHIPFHTH Y | W% 3 FEFOESCHE U5AT CHIE
L CW e EOME Pk 8 R ~20 F5E « 77~
108 nGy/h) 76 FLCHEEHEOHFHNTH -7z,

¥ & O

BRI X 0 AT CcH 5 TR &
s At sz, EFEFIASICHERT S L
Ezons P bk (MEOK) ITHEEKL L
ThitEnz, YCs X HERHIE L BB L
I SN, FOL-YUIERETH -7,
e, MONTHEHEEREIXOTHORENS b
SN notz, 72, 2RISR ERTIL,
HEImIZRESNZE=HV I HRANL D
FIZRWT P 2 & T USRS RN &5 %
5D ZE R R R ORI LA H (b7
STHM SN, ZofMd, FEEOEHNT
HoTz,

fEEE 1R IR ETFIC L E=4 ) 7
SR CIENE ST — X A —H T L D ZER
MERFRAAERE R, BE 3 EROEOHHENTH

277,
BOEE

AKHEDOBTICHZY | FHAEE ORI Z
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Annual Report of Osaka Institute of Public Health, 3, 2019

Survey of Environmental and Food Radioactivity in Osaka Prefecture (Fiscal 2018 Report)

Toshie HIZUKA, Masayuki OHYAMA and Nobuyasu YAMAGUCHI

We investigated the radioactivity of environment and foods in Osaka Prefecture by commission from Nuclear
Regulatory Agency in 2018 program year. The gross beta radioactivity in precipitation and the gamma ray
radiation nuclide in various food and environmental samples such as fallout, airborne dust, tap water, sea water,
soil and sea sediment, were measured. In addition, the air radiation dose rates at several sites in Osaka
prefecture were monitored.

We have continued additional monitoring after the accident at Fukushima Daiichi Nuclear Power Plant in 2011.

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

activity

Osaka Institute of Public Health
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The presence of colistin resistance gene mcr-/ and -3
in ESBL producing Escherichia coli isolated from
food in Ho Chi Minh City, Vietnam.

T. YAMAGUCHI*®, R. KAWAHARA?,

K. HARADA"®, S. TERUYAY, T. NAKAYAMA®,
D. MOTOOKA', S. NAKAMURA', P. D.
NGUYENE, Y. KUMEDA", C. V. DANG,

K. HIRATA"and Y. YAMAMOTO"
FEMS Microbiology Letters, 365, 11, doi:
10.1093/femsle/fny100

(2018)
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Current prevention and control of health
care-associated infections in long-term care facilities

for the elderly in Japan.

N. KARIYA?, N.SAKON®, J. KOMANO®,
K. TOMONO and H. ISO*

J Infect Chemother, 24(5), 347-352 (2018)
doi: 10.1016/j.jiac.2017.12.004.
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Foodborne Outbreaks Caused by Human Norovirus
GII.P17-GIIL.17-Contaminated Nori, Japan, 2017.

N.SAKON?, K.SADAMASU®, T.SHINKAI",
Y.HAMAJIMA®, H.YOSHITOMI",
Y.MATSUSHIMA®, R TAKADA? F.TERASOMA®,
ANAKAMURAY, ] KOMANO', K. NAGASAWA?,
H.SHIMIZU®, K. KATAYAMA" and H. KIMURA'

Emerg Infect Dis, 24(5), 920-923 (2018)
doi: 10.3201/eid2405.171733.
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Human norovirus propagation in human induced
pluripotent stem cell-derived intestinal epithelial

cells

S.SATO?, K.HISAIE®, S. KUROKAWA®,
A. SUZUKIY, N.SAKON®, Y.UCHIDAS®, Y.YUKI,
and H. KIYONO'

Cell Mol Gastroenterol Hepatol, 7(3), 686-688
(2019)
doi: 10.1016/j.jcmgh.2018.11.001.
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Evaluation of one-step real-time PCR kit employing
a quick fecal processing protocol for rapid detecting
the norovirus genome.
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Urinary f2-microglobulin as an early marker of
infantile enterovirus and human parechovirus

infections.

J. AZUMA?, T. YAMAMOTO® M. SAKURAL,
R. AMOU?, C. YAMADA?, K. HASHIMOTO?",
S. KAJITA®, K. YAMAMOTOY, E. KIJIMA?,
Y. MIZOGUCHI?, K. NAKATAS®, T. SHIMOTSUJI?
and K. OZONOP.

Medicine (Baltimore), 97(43),
https://doi.org/10.1097/MD.0000000000012930,
2018
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Four cases of human parechovirus-3 infection: An evidence
of highly elevated urinary B2 microglobulin levels in the

early onset periods
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Rubella Virus Genotype 1E in Travelers Returning to
Japan from Indonesia, 2017

D. KANBAYASHI*, T. KURATA?, Y. NISHINO®,
F. ORII®, Y. TAKII’, M. KINOSHITA”,
T. OHARA®, K. MOTOMURA®
and T. YUMISASHI*

Emerg Infect Dis, 24(9), 1763-65 (2018)
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Case reports of acute flaccid paralysis patient detected
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Clinical Value of Enzyme Immunoassay that Detects
Rubella-Specific Immunoglobulin M Immediately
After Disease Onset

T. KURATA? K. UCHINO®, C. HOTTA®,
A. OGURA®, T. MIYOSHI®, T. TANAKA”,
T. OGAWA®, T. YUMISASHI®, D. KANBAYASHI*
and J. KOMANO*

Microbiol Immunol, 63(1), 32-35 (2019)
https://doi.org/10.1111/1348-0421.12664.
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BEPERE B ORI AT IEY H~2 HHIX 22.1~
33.3% CHERE L7=2%, 3 HEIZIX 61.5% & A&
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Human monoclonal antibodies against West Nile
virus from Japanese encephalitis-vaccinated

volunteers

T. OZAWA?, H. MASAKI®, T. TAKASAKIC,
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A. YAMANAKA®, E. KONISHI,
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Antiviral Research, 158, 58-65 (2018)
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ANA Ry b E—L,184,10-12(2018)
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v 7 TH.BNT=ZM, SFTS U A NV AHERE T Z
A T=II KRR TOR R S5 T-, Al KK
FERIZ BT HBEIZEMIZIL SFTS U A LA DN R
ELTWDAEEEDRRBE I NI Z 0D 5% D
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Genomic surveillance of Neisseria gonorrhoeae to
investigate the distribution and evolution of

antimicrobial resistance determinants and lineages

K. YAHARA?, S. NAKAYAMA®, K. SHIMUTA”,
K. LEE®, M. MORITA®, T. KAWAHATA®,
T. KUROKIY, Y. WATANABEY, H. OHYA®,
M. YASUDA®, T. DEGUCHI®, X. DIDELOT' and
M. OHNISHI*"

Microbial Genomics, 4(8) (2018)
https://doi.org/10.1099/mgen.0.000205
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Raccoon and tick-borne infections in Osaka

-135-

YuERSUaT SR e ' o 2 —
YRS e T A B B — 5
KBt 2 4 HARAF SR AE TR 7 A /L AR
W) | A AR AR SR TR A A

e IR RFRFRTEF R R AR T

f A2 _XUT -y y-narRr
PUESEMHE D E 2 & RO A L L 2B 523
DD OWMET ) AV —_g TR

N
N

# #

=]
=]

o &

R

[o TN ]



Comparative evaluation of the Geenius™ HIV 1/2
Confirmatory Assay and the HIV-1 and HIV-2

Western blots in the Japanese population

M. KONDO? K. SUDO®, T. SANO?,
T. KAWAHATAS, I. ITODA?, S. IWAMURO®,
Y. YOSHIMURA' N. TACHIKAWA,

Y. KOJIMA®, H. MORI®, H. FUIIWARAS,
N. HASEGAWAE and S. KATO"

PLoS ONE 13(10) (2018)
https://doi.org/10.1371/journal. pone.0198924

HIV &Y B o Efe 722 WE, ek E T
ICARAIRTH D, BIFE, HARTO HIV EYEDOfiE
BREICITY A Z Ty b (WB) ERHN
HILTND N, JEE DK E & HIV-1 Htik & HIV-2
PR DRZZE SN2 EORIEDR 8 5, 215 DO
RUZKTL T 2 728D KIERPRRR TR v & —

(CDC) 1%, HIV &2 A R7A4 o %GT
L. Geenius HIV-1/2 fEFBMRATED K 5 72 HIV-1
B L HIV-2 OHUESERBRIELHEE LT, £
Z T, Fex 1% Geenius & HIV-1 & HIV-2 ® WB %
OYEREZ R L, HARD HIV A7 /L2 Y X A
IZB T Geenius 7Y WB O ) 72 M TH 5 0>
E D IEART,

ZOFEF, HIV-1 3 X OV HIV-2 & ORERF X
OSFEIZEB VT, Geenius 1XE IR 72 WB IEDAK
BETHLZEDRHLNE o T,

a  FRE ) VR AR R IE TR A 0

b BEFRBRFE A AN 0 fE P HE

PN 55 7 e S e B Rt /AT s
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e JEARMSIIRE

£ BRI ST RN B YR

g BEMEFBA KA R YL i e

A A AICI1F % Geenius HIV 1/2 ML & HIV-1
KOVHIV2 U= RAZ 71y MNEO TR

Circulation of Distinct Treponema pallidum Strains
in Individuals with Heterosexual Orientation and
Men Who Have Sex with Men (MSM)

Y. KOJIMA?, K. FURUBAYASHI",
T. KAWAHATA®, H. MORT" and J. KOMANO*

Journal of Clinical Microbiology 57(1) (2019)
https://doi.org/10.1128/JCM.01148-18
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RPR &M 1 Hikg 5
WARE— 2 NBTEET S, I

A A EYIE 24255 29(1), 141-142 (2018)
https://doi.org/10.24775/jsti.29.1.141
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Tro BRAEFTAE CHEI SN TV DAY U —=
JRRATIX, RS RDARREER O X D 72
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i TRRIETERER: CLEZR V) SRS S TLE
IEENDH D,

FRASHE 528 RPR &M « TP HURBPEDM A A b
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The role of flies in the maintenance of

antimicrobial resistance in farm environments

A. FUKUDA® M. USUI?, M. OKAMURA °,
D-L. HU® and Y. TAMURA *

Microb Drug Resist, 25(1), 127-132(2019)

N IEAN I B ORI I\ CEH E 2R E
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RPR negative primary syphilis
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Co-harboring of cephalosporin (bla)/colistin (mcr)
resistance genes among Enterobacteriaceae from
flies in Thailand

A. FUKUDA*", M. USUI* T. OKUBO",
C. TAGAKI® N. SUNKPANYATHAM
and Y. TAMURA *

FEMS Microbiol Lett, 365(16), fny178(2018)
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The Picture of Dorian Gray: shell corrosion allows
freshwater and brackish-water gastropods to

masquerade as empty shells

K. YAMAZAKI *

Journal of Natural History, 52(35/36), 2331-2338
(2018)
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¢ Quality Vet Product Co., LTD
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Discovery of a new, adventive, spider wasp,
Lissocnemis brevipennis, in Japan

(Hymenoptera: Pompilidae: Ctenocerinae)

R. MATSUMOTO % H. MIYAKE °, K. YAMAZAKI
¢ T.AONO % A. SHIMIZU ©

Japanese Journal of Systematic Entomology, 24 (1),
95-98 (2018)
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A new avian Cryptosporidium genotype in a
1-month-old caged brown wood owl (Strix

leptogrammica) with severe dehydration and diarrhea

I. MAKINO *°, M. INUMARU *, N. ABE ‘ and
Y. SATO *

Parasitology Research, 117(9), 3003-3008 (2018)
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FERTHY AR TITFAERIC L > TRIER R
RIZHEESN TS, 2N E TEH DIZENOR
v hya v IRFEHE FOETSEICBT S
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Molecular and biological differences among
Ochroconis strains collected from indoor and

outdoor environments
N. HAMADA ® and N. ABE °
Biocontrol Science, 23(4), 187-198 (2018)
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T AT = HA LYK S VT2 Philometroides
branchiostegi \ZXA{LL U 7= R M DT AFIL & 2 D
BART-HRAT

BTERI=—HR 2, HEPEOKER®, B
H A K PESEEE, 85(1), 64-66 (2019)
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Propagation of rhinovirus C in differentiated
immortalized human airway epithelial cells

M. Nakauchi ?, N. Nagata *, I. Takayama °, S. Saito *,
H. Kubo °, A. Kaida ®, K. Oba °, T. Odagiri %,
and T. Kageyama *

Viruses 2019, 11(3), 216
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Site of infection and genetic analysis of Philometroides
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branchiostegi-like nematode found in horsehead tilefish

Branchiostegus japonicus
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Longitudinal genotyping surveillance of

Mycobacterium tuberculosis in an area with high
tuberculosis incidence shows high transmission rate of
the modern Beijing subfamily in Japan

K. Yamamoto®®, S. Takeuchi , J. Seto ¢, A. Shimouchi ¢,
J. Komukai ; A. Hase®, H.Nakamura®, K. Umeda®,

Y. Hirai ®, K. Matsumoto ©, J. Ogasawara ® T. Wada "
and T. Yamamoto *

Infection, Genetics and Evolution 72 (2019) 25-30
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Oxidation of 1-chloropyrene by human CYP1 family and
CYP2A subfamily cytochrome P450 enzymes: catalytic
roles of two CYP1B1 and five CYP2A13 allelic variants.

T. SHIMADA ? N. MURAYAMA °, K. KAKIMOTO ©,
S. TAKENAKA ® Y.R. LIM ¢, S. YEOM ¢, D. KIM ¢,
H. YAMAZAKI ®, F.P. GUENGERICH®, and
M. KOMORI *

Xenobiotica, 48 (6), 565-575 (2018)
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Determination of the human cytochrome P450
monooxygenase catalyzing the enantioselective
oxidation of 2,2°,3,5”,6-pentachlorobiphenyl (PCB 95)
and 2,2°,3,4,4°,5° 6-heptachlorobiphenyl

(PCB 183)

H. NAGAYOSHE, K. KAKIMOTO?, Y. KONISHE,
K. KAJIMURA? and T. NAKANQ®

Environmental Science and Pollution Research,
25(17), 16420-16426 (2018)
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Enhancement of Pesticide Peak Response in GC-MS
in the Presence of Multiple Co-Existing Reference

Pesticides

M. YOSHIMITSU ?, K. AKUTSU ®, Y. KITAGAWA *,
S. TAKATORI *, N. FUKUI ¥, M. OSAKADA *,
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N. YAMAMOTO ‘Y. TAKAI & K. HINOSHITA ",
K. KAJIMURA °, H. OBANA ' and T. WATANABE

Food Hygiene and Safety Science, 59(3), 146-150
(2018)
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Development of enzyme-linked immunosorbent
assay for analysis of total aflatoxins based on
monoclonal antibody reactive with aflatoxins By, B,,
Gy, and G,

T. YAMASAKI*™, S. MIYAKE"®, N. SATO',
Y. HIRAKAWA®™®, S. IWASAE, H. NARITA®
and T. WATANABE'®

Food Hygiene and Safety Science (Shokuhin
Eiseigaku Zasshi), 59(5), 200-205 (2018)

777 k¥ VB . G, (AFB,. AFB,,
AFG,. AFGy){HY Dt & %»E(EIJ;E?“ZQ 72D DEE
Wit ELISA ZB% L7z, BARICY - TIE, 2
WO D AF IZRIFIZEWRSEE R T~ T A
E 7 ua—F bR E AW, B3 LB
A ELISA Ol E#IBHIL, AFB, A% 50~230 pg/mL,
AFB, 73 50~270 pg/mL, AFG; 7% 60~390 pg/mL,
AFG, 7% 65~700 pg/mL /2572, #—A FE'—7F
0 & AW TAIT o 7248 AF BINEINERER O %5 5.
E 5 A ELISA 1% 98% DR Z R Lz, &6
IZ AFB,. AFB,. AFG,. AFG, D4T® AF 5
Pl TWD 4 FEEOFEE IV CHIE %2 384
ToAE SR, Z OFEREE & &\ W HBIBIR S IR S
720 BAFE U7ZEEEHES ELISA 1%, HADRHNE

Specific detection of c-Kit expressed on human cell
surface by immunosensor based on surface plasmon

resonance
S. MIYAKE®, D. IRIKURA®, T. YAMASAKI*
Analytical Sciences, 35(2), 223-225 (2019)
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Detection of mast cells expressing c-Kit using
antibody covalently bound to gelatin elongated from
surface of immunosensor based on surface plasmon

resonance
S. MIYAKE?, D. IRIKURA", T. YAMASAKI*
Analytical Sciences, 35(7), 811-813 (2019)
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IL-18 and IFN-gamma expression enhances contact
hypersensitivity after oral administration of naturally

oxidized olive oil to mice

H. OGINO * K. MURANO **, T. OKUNO *,
F. SAKAZAKI °, T. ARAKAWA * and H. UENO *

Food and Agricultural Immunology, 29 (1), 886-897
(2018)
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Naturally oxidized olive oil exacerbates

contact hypersensitivity by promoting

differentiation into effector T cells and
increasing antigen-specific IFN-y production

H. OGINO *, T. OKUNO * K. MURANO °,
T. ARAKAWA * and H. UENO *

Food and Agricultural Immunology, 30 (1), 74-86
(2019)
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Evaluation of cleaning methods for residual orange
extract on different cookware materials using ELISA

with profilin allergen indicator

K. KIYOTA?, J. SAKATA?,
T. SATSUKI-MURAKAMI*, M. YOSHIMITSU?,
K. AKUTSU®, M. KI*, H. HASHIMOTO ",
K. KAJIMURA * and T. YAMANO®

Journal of Food Process Engineering, 41(2), €12652
(2018)
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Detection of pyrovalerone as a possible synthetic
by-product of
4'-methyl-a-pyrrolidinohexanophenone and
4-methyl-a-ethylaminopentiophenone in illicit drug

products

T. TAGAM], T. DOI, A. TAKEDA, A. ASADA,
K. KIYOTA and Y. SAWABE

Forensic Toxicology, 36(2), 506-513 (2018)
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Characterization of a new illicit
phosphodiesterase-type-5 inhibitor identified in the
softgel shell of a dietary supplement
T. DOI % K. TAKAHASHI °, M. YAMAZAKI °,
A.ASADA * A. TAKEDA ?, K. KIYOTA ?,

T. TAGAMI *, Y. SAWABE ? and T. YAMANO?*

Journal of Pharmaceutical and Biomedical Analysis,
161, 61-65 (2018)
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Effects of Asian dust events on atmospheric bacterial
communities at different distances downwind of the

source region

J. PARK?, P-F. LI°, T. ICHIJO?, M. NASU" and
N. YAMAGUCHI®

Journal of Environmental Science, 72, 133-139
(2018)
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Rapid on-site detection and quantification of
food-borne pathogens using microfluidic devices

N. YAMAGUCHI

Foodborne Bacterial Pathogens (Ed. Arnaud Brider),

57-66 (2019)
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Effects of nitrous acid exposure on baseline
pulmonary resistance and Muc5ac in rats

M. Ohyama®, 1. Horie”, Y. Isohama®, K. Azuma®,
S. Adachi®, C. Minejima® and N. Takenaka®

Inhalation Toxicology, 30(4-5), 149-158 (2018)
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DO CT—RFAICIRE EH L, o-EXOIRE
NEF U, —J5, RBE, 4V, “Eb®E
F, R ICII THFICL D2 REIIRRD D e
STy T U — FREBEORKRETIT., THEICR
BENLVENAOHLFEHKTHY, HHAE
X, EPCTEXLHEMTHD LIS, NEEAR
L THEIZL > THREFENOFHINPEES N
oo TIUHORHRIT, BEEARE LT TH
FEDNZH BTN, IR 2 TF LI fEa% D50
HERITZ o T,

ARBFZEITERE 25 A7 B R IR BRES B AROK FE 5 A
EVHEERRE M T o o~ —FAOL b 0 HEdE
TTFINEEDO—BRLE LT, 1o, HEDHEER
MHOZFETE E U CE LT,

Background factors of chemical intolerance and
parent-child relationships

K. Azuma®, M. Ohyama®, E. Azuma® and
T. Nakajimab

Environmental Health and Preventive Medicine,
23,52 (2018)

{LE B BUE L, IR E DAL P E ~ D
B L DIERDFETH D, WL ODDFZET
B} N DAL 2 B B HUE (2 B3 2 SR Sl X
NTWD D, FIRMCTOREITHE I TV
VW, AREFZETIX, BT TR E R Bk R
ROBE T 5 S ER A7z, 2006 4 1 A0 D
2007 4 12 A KBRS REFHETT O 3 5% 6 72 A fd2
S ORBL 4325 NITREFORERZ: E12BEd 5
HERART v — Nl EFE LTz, Ok
B3 RICR T 2 EIRECREE D A R
X, BEOARROIFE I8 DD 1 o7, £H
0 AT 4 w7 BEUROHT TR, BRI A
XLt (OR) , 1.89; 95% 15 HEHIX ] (CD , 1.04-3.44],
WEEORE LA (OR, 2.84; 95%CI, 1.46-5.53) .
WEDT LLF— (OR,2.21,95%CI, 1.36-3.60)
DREBLOA LY B IR BUIRTE & A BB L7z,
NEIOROfETE  (OR, 1.99; 95%CI, 1.08-3.69)
X, BBl R ECREE & A RICEE L7
2N, EHBEE, BEOWE, T 1LaAX—Lik
i L CREMEIRF 0 o T2, BEBLOBUED(LFEY
FRECREEIL, 3mIROT LA —MEK (OR,
2.32; 95%CI, 1.19-4.53), K& XMt E (OR, 3.66;
95%ClI, 2.00-6.69) . 1EMEAE X7 (OR, 3.69; 95%
CL 1.04-13.03) L AEICHEEL TV, Zhb
OFERIT, EH OWRE L ShEHOEEERENE
TR RBREEEETH Y A7 LRE LT
52 ERET S, BEBIOMEFY B EECIRRE D
THEIT, MR BB BUE F 72 X RE O fERIED &
Do

a HEUFEERT b KER@EREZ 2B SEETH A
{EFERAETRBRE AR ¢ SRR

Evaluation of wooden interior of nurseries based on
questionnaire surveys among guardians / childcare workers
and indoor environment measurement —Case of solid
Japanese cypress (Chamaecyparis obtuse) from Osaka

Prefecture—

a ITHKFE

b KRR Ze 2 EARAF e iy AR b 5 AR TS R R

¢ RBRfdERZ 2 AR R pT A L F R A b 1 3R
FEFBIR &AL F W B R BOREE O SR
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Ny T T T =R EIC X D
ENERPBIRAI ST 72 L B RD
p-¥ 7 au R ORI

& HEH, RANES
SENEREE, 21, 199-207 (2018)

FREANICBWNTEICP RAE LTER SRS
77 # L (naphthalene, UL NP L529) (dt
h~DFEMNADFREER RSN TR Y, FEA
~OEMREIC L 2 EEEENREIND, —
WA 22K NP RS R T LT 77
4 T T o TEICE ST END, AiFZE
IZBWT, BNZERH NP &, 5Ky 7 26 H
B, FEEOREV Ry T YT R
KOHEL, RUPRAIE LTRSS
p-v 7 a8 (p-dichlorobenzene, LA T
DCB &329) LIRIFFCEET B HIEEBRFR L
776

TEMELR 200 mg Z T8 L2 iR D /3 > 7
7T —ZH, 2254 NP B X OVDCB % 24 K
FREL L7z, ST 7T — N OIEERZ B
HL, 2ok WEE vz 1ml B LD
NITfERE L L CEMEDOY 17— R E2RINL T
HH L=k, A7 a~ 7T 7 0 —/E&OH
WLV EE L,

NP 35 & O DCB OFEHERSIE > HAER U7 f &
BT, TRENH 400 B LTN600 pgm’ LD
ZERPREIZBWTRAREREZ R L, E&
TIREIZZNZ400.093 L 100.04 ugm’ Tho
72 FHMERBRICBT D IO FWEOEE
EOEIREIL. & BITT%UT THY BIFTH
ST, WLV 77 —FD NP I LU DCB
E Wb 4CELRET 2 » ARIZZETH
-7,

AHEIL, BNZER T NP Offi 5 CHRIBIMEDO B
IHETH D L & BT, DCB Z[AIRFICERT 5
ZEMARERGETH D B L,

BRIFEARDNDD L UA R T BERAD
TR & RS

)1 Hf A1
I Y —rF ) u—, 4,58 (2018)

LU R TIE, K, @mEEEAK, WL =
Bl L REPIASAERTIMECTH D, AN
HEIFRINE T 5L U4 TIEOEBE®REKIL.
2017 4RI E /2 D 1600 5l % #8 %, 4 2 HEN
HECH D, LLARREL, 25 DKYLRO
L TEFE SN TR, LU AR T YR,
BREYOZT e N LBRALICEENIEE
filZE D iATe Z LICKVRBIET D, B FbE
N A~DEGILIN, ZOTD, VUSSR TIEE
Bhid 57 DIizid, REGLR & 72 2 B TR OB R
Wiz EfeIH2 U, BEBARICIR YR %
HOHICHFET D Z ENAREAE LEETH D,
AT, BEANLOL AR IHAE L LT
FIZHOWON TV D EERIERBIE F LR &
WZOWTHRFL L, 2203k L FREIZ O
THhRD, Flo, VIR TOT A— SNBEH
BEICHEH LR TIETH D T7 A — s
] ATOWTHHEMN Lz,

KB R 2 ERARIERT AL AR BREEAR
Simultaneous determination of moth-repellent, naphthalene
and p-dichlorobenzene, in indoor air by passive sampling —

solvent extraction

KB RFEMERSERT  FA LS AR BRI
Current status and issues of examination method of

Legionella bacteria in environmental water
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HEE BREKNSDLIF T « FET A—
R & 2ol (1] XTIz

)N WA F-
b5 b1, 46, 177-178 (2018)

LU R TREORBEEIT, 2 IME I &
o ITHFITHREFBID N TUNZD3, 2017 AT
IR RO AN TR IZB W CHAENT2 EZHIC
RKEWERKRENBAE Lz, LIUARTIER,
E B E FAOBYRTHE I LTV RN, £
D=, VAR TIEERIET H729121F, &
Yuli L 72 5 Bl rh o0 A2 BRI & IE R AR L
FIENDOKEEEE T LKA # L5 2
LA REAEEEETH D,

FIZT, BREKNODOLIF T < f5ET A
— B E FORIE) LE U EEAE B L (2
13ED, #H1EEE (] eoic, CELUTH
BMOFEEIRAND T, LU R T REOME
(DWW TR L 72,

HE TBREEKINDD LI FHRT « f5ET A—
T & 2 Dl
[5] BEANODO LA 2T BEOMKH
BEagik L R Ak

IS
5 i, 46, 513-519 (2018)

LU R T REOKEEEL, ARIBEOW
FEK 72 SN2 W THREERIET TR (10cfu A
/100ml) | & EDHNTWD, EEEICLY B
SNTARE v =—F, flx OALFERMERER
BT, T2 DAL L ERITIERICE
WV, L LU R T N T
REBIECIImAER R AS 5 £ TIT 1K ~10 H
FET L, RGMEZET A FIEL, BYYE
KIROBENZRL Z L1220 REOTLR L %
BRIND, FRHCARBGIZH W TIE, B
DOBFIUTRFHI B RE N, 207D, it
IR A EE LT H~1 HRE TH
TAEREIGD Z LN TE LB THREIENE A
INTWD, ATl BEAKRENLDOLY
AR IRHETH D Rk & TERTHRE
) AW TR LT,

KBl EE L R IERT RS AR TRER SRR
The detection and control of Legionella host amoeba from

environmental water [1] Opening remarks

RO SR IERT WAL TR BREEAR
The detection and control of Legionella host amoeba from
environmental water [5] The detection of Legionella from

environmental water — culture and genetic testing method
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i BE T K ALBRA T 2 Y/ AL B e i R T D
ALERRsE

HHOZY BARE Y NRFBE LERE
HE T Y RSO °, b FTACHR ®,
HAtE IEC, HEES, Mk EE0, 1L nEEE®

IRBREESPAEE, 42(3), 91-103 (2019)

o ARMBEHS R E D 5 B, RV LT VT
b RFA)RIERE 7 Fids L O 1 a kL A (CF)
AIBEEL 6 FH D i L KALERIZ 2 2 JUEE 238
~7-, CF R EICHOWTIL, CF A& & &
T BRI (HAA) AR ROV T b FFM
L7, ZORER., BELBAHETIZTE NP
T VIR CTR(ADC) TR K S0%FEFERR S T & 7278,
ZNLSND 12 WEITRETE RN LR Dh o
2o LU, A 8 KL ORLIRTENE R (GAC)LLEL
IZ X V| FA RIBRE E KON CF RiBRWE % bRk
L. FA ZEpE, CF I KOV HAA A& %
K Cc&xnZ ENBALNI2-T-, — . CFH]
ERAE O HAA A RS A JIE L7-f5HR. ADC 35
FW135- PV e RrFo_uEBuid, vr/rn
el t L<IZ MU 27 o o BEREO A RER AN @ H >
7272 2 S OYE L CF RIBRE 5 L OVHAA
AEEE & L CHEETREWE TH L Z L3l
Y/ AN

a  RPRGERE MO IE T A L S AR TR BR B AR

b KBRRISKE B3 3 P K B o & —
o B A AT TR AR

Advanced water treatment for removal of chemicals

difficult to treat by water purification
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FAL i SCBE

vy aEH T a % BEC OFE &

PREEMRMT 3o L ONEUn 2 WriE DB %E

AREF AL

Identification and characterization of Binary Enterotoxin of Clostridium perfringens, BEC, and development of

clinical detection method for the genes

Shinya Yonogi

I %=

vV 2@ (Clostridium perfringens) X A<
B ORGE DIZHNT, e W1 HERE R S
7o IR BREEPISOAHET D, 77 ZGMEDFRE
BT HDRETHDLH, 205 bL—Hixv =Ly
2@ =78 hF% T (CPE: Clostridium
perfiringens Enterotoxin) Z FEA L TR DRI
ERDIEPHLNTND, FxlZv =Ly
EIC L 2 BTENR EDNADIZHEADLT, &
HERS 7Y CPE ZpE/LE L7aW B Fih & 2 ik
BR L7z,

A SLIZBN T, Fox 132405 5043 BlEF A3
WHOT T o bR UEEAT DI E TR,
BAROMK LT ) LM% % T, Binary
Enterotoxin of C. perfiingens (BEC) #I[AlE L7z,
%72 BEC Ok sr Td % BECa & BECD (22
WL X R A ERL L T, = OMRE & AT L 72,
S BT, FAEMERTE CEEICMEH TE S BEC
BARFICRT 2B R A MEE L CUATEUR A DS
HL7,

I HFExL T 1 bFT v BEC DFRE

CPE ZpEA L7 fflin ol s
JRIREZ X T« A hu s ZETERE LT,
g RIE AR Uiz, AIRITRIET o E=7
LILBIE TR . 3O 7 L2 LTk
WL Yy 7)o r~r AR L > TRIKITHE
TEMEZ RS T & X7 57, s Xy

DN K7 X BB E AT L, 12 DT
J BEECA 2R E LTz, — 57T, Bk S DNA %
i LT, Ry — 7 = — T L T2, 15
SNEERAIF O ORFIC, 2 EEDOT I /g
BB 24 5L, 1 50D ORF 2% Li-, *
B SR OERIZDOWTZ O ORF AAa— R LT
HIEf 2 280 B RIBEH, £ O8HE B AiR %
Yo7 )Ty AT D & R
DK LTz, o, X vy Oz HHE%
B o7 U 7~ AT 5 & iRIE
WPRIEEDR R S LTz, b Z e K v
NRIPFHRT T b THDLZERHL
NE 7o,

R Ta R 07 I BEES % blastP
THETH L ULy 2 A X BB ENY
MEIND ADP U R AL 2 Fl Ay EEE D b Ay &
HEPIMEZ A L T2, ADP U AR 2 RS
FiXa iy (BEEIEMERSY) & bk (BESRE ARk
) TR SN D, FHilm 71 % 2 ® ORF
DREDZFMRFET D L, T < BRI a lioricizy
9% ORF Zffgsd L7z, LA EELITFICRT /X
TR E DT R S T x 13AFEFE % BEC
L Uiz (%A4%71% BECa & BECb & L72),
72¥. ADP U R AL 2 iR FHED b i IE—
AREZ B CAEMTE MR 2 7R S 7200, b ARy TR
BAEA LT Y I~—%aith, a il L e
LT, aflimraMilam~EfT 2826 LT
%, a AT IEHIIE N T NAD 25 & L CReik
L. INESETABNCT 7F % ADP U AR
B L CTilaZ k3 5 L lE S Tn b,

KB e 22 4= BRI TERT IR E F A T R
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Il BEC DREREARAT

BECa 5 L OV BECb OfL#fa x 758 2 1ERL L T,
= DRERE R fRIT L 7=,

BEC % Vero MR T2 & ZNEN DSy
Z B CHERE L 725 IS A o TR RER 25K 28
LRENIRN o Ty MRy % RIRFIC B 5 &l
M3l Ak L7z, F£7=. BECa I in vitro THEMHA
ZDT 7 F % ADP VAR Tk LTz,

BECa OiffifutiEZ 75 &, O RHEE
A A 28T a ik (la) OREEE & IEF I8
BlLCWwW=, F£7-. BECa Dy FEEDT X /lE
BLAIE NAD OFRik & 7 7 F v OfE &I 545
fEI A K < RTEL T, & 512, BECa & NADP
EDOBEEROEEZRIT L, 2h & Zhvk T
EENTWD a-NAD-7 7 F > D 3 T E RO
ELERODY, T F OB E R LT,
fESd. BECa & la (3FEF I 7T o F ok
FEA LTV,

BEC #H% v 7 U 7~ R34 2% & BECa
WL IR IR BT IR E 2 R S e o T2 03
BECb DfFTE F T, & DOWREITREIEMEZ m 1=,

kD Z Lt BECa 13k ADP U ARy
ML 2 R a Sy ERERL L7-RRE A R L,
—J57C, BECb L7 7 X U—0DOHTH R 22
BEALTWDZERHLMNE T2,

IV BEC B FICXT 2 BRHR OBE L ITBIRE
~DJEH

BECa/b i#{s 1 & CPE Bz I TH U= /)Ly
2EHMAMREAE LTS PLC B fa 2y ha—b
LLTMA -~V FF w7 A PCR IEZHEEL
Tro ZORITHEBIE IR L TREIGHTE S
F 3 PR T & R A A L QU e, A D FE(F 439
RN S SEEES N =Ly 2 129 BRIZHOW
T, =78 hF U UBRTOREE ZDREME
AL TCHER LT, 129 8D 5 6 10 #KiE CPE Bis
TR L 72572, B 1 £ T BECa/b iz 1-0°
Btk & 720 . BECa/b BIsFIRA Y /LY 2 WD
BEIT 1%RECThHoTz, £/2. Z0XRERTE
DOHFEREIGHLT, ZRETIZ25 2225
G AR T AT S B A B U7,

V £¢®

BxlTU TV 2 MR EAT D CPE &R D
Pl 5 a ¥ BEC Z[FEE L7-, BEC
I3 BECa & BECb THERk S 41, ADP U 7RI /112
Ay RIS N7, BECa [3HELIFHER D a ik
AT IR IFEREE I LT\, — T,
BECbiX7 7 X U —DOHTHEEM M E 2 A L
T\ 7z, BECa/b i#{s 1 & CPE {51 % [RIFRFI iR
M2 REMEL T, ITBIRE~ICH LT,

WwE

RFFRIZONWTTHRELZBH Y £ LI KIRKF
WAEYRMFERT AR hEER E R B
s B EBh B0 IR L B £ 3, ARfgeic 2
TN T212 % F LT KBRS0 A WImi st i
N2 Z T, TR RHERER, KIS
EAFTERE R B TR SOOI Ok
TEERR R R L B £ 97, ABFZER35 I
OWCTIRE, ZWh e THEE N L
KB e 2 4 AR AT 0 FIT A 8 AR 0D AR L A R
L EFET,

(RT3 DRI R E TR A TR
FBUWTHERL 3143 A 25 RICH L (EY) OFAr
B INTBEORXOBMETH VT OREMIL
UTFicffishTnd,)

1) Yonogi S, Matsuda S, Kawai T, Yoda T, arada T,
Kumeda Y, Gotoh K, Hiyoshi H, Nakamura S,
Kodama T, Iida T. BEC, a novel enterotoxin
of Clostridium perfringens found in human

clinical isolates from acute gastroenteritis
outbreaks.Infect Immun. 2014; 82:2390-2399.

2) Yonogi S, Kanki M, Ohnishi T, Shiono M, lida T,
Kumeda Y. Development and application of a
multiplex PCR assay for detection of
the Clostridium perfringens
enterotoxin-encoding genes cpe and becAB.J
Microbiol Methods. 2016; 127:172-175.

3) Kawahara K, Yonogi S, Munetomo R, Oki H,
Yoshida T, Kumeda Y, Matsuda S, Kodama T,
Ohkubo T, lida T, Nakamura S. Crystal structure
of the ADP-ribosylating component of BEC, the
binary enterotoxin of Clostridium perfringens.

Biochem Biophys Res Commun. 2016;
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4)

480:261-267

KRB e S HART TR AR — b= T =
Ny a@rTrTa NV UBIGT (epe. becd.
becB) ~/F 7L w7 A PCR.
https://www.iph.osaka.jp/s008/030/010/050/010/
20180107044000.html
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HAE NS 01T 2 iR e e S sl oD el % T )~ “F A
AU B R OfsfE ) A 7 N+ & L CORRGES

Longitudinal genotyping surveillance of Mycobacterium tuberculosis in an area with high
tuberculosis incidence shows high transmission rate of the modern Beijing subfamily in Japan

Kaori YAMAMOTO

I &

2016 Fa R OMEEZRELIL 1,040 HTATH
V. AR (AO 10 5 AREE B EREE )
1 140 EHEE STV 5, WHO IE, 2035 4Ei21%
SR OFEEERE S 10 LT OMKEEREEIZ T
%)igta R L TR Y | A EORDUIIE U TR
ROWENMETH D, HARIT 2016 FOREEZHE
BEN 139 ThY ., K OEEREENEWET
AP (32.8) Lo Tn5, FO—KE LT
2016 EHEERERE BRI 395 L28H L TREIVVK
PR XA 8 5 N 0 AL D TEENE 2 6
N5, 20X D 7R R O FE R 2K
TEELZ EE, BAR, OV IR OREREEER
BOXTICORN>TNL EEZBNLS,

HIEE D FERZ I I\ T HtE N © O RS
DWW E F DRI HSOWCTHET HZ LN EE
Th D, EEITEEIICKRE L 4 DDZRFITH
a5, ERCGHrER Y, bR o R E LT
FH A, PEACE 2R & U CHEARAPICAE
S>TEY, BRENTHZDOMRIHAD D 3 fEHE S
NWTWABRMTH D, ZIVE TOEEMIEEL L
FERERFZEIC K0 | AERUE R 3 R R &R RE
HEHTDHESHTVD D, RIEHIEE AR AT
FIEA+3 72k TH 5,

ARFFE T, iz E R R IR b 2 Kkt &
WD AR IZ 35UV T BE S VTS RS O B s T
BIBIE & BEEFE RO TR L.
H35k PN O JEGARAF R 72 & QNS AL FUHT B D4
BRI DUV CHREE oy TR PRI RRET L T2,

il

0 xtgeFHE

1. x5
2006-2016 FFIZRKBRMTFE X HV D A ilk Ok

B L L ORE S, M ERERGETH -2
810 4 D 5 5596 44 HIR DfEZ B 596 1K (73.6%)
B L OHREFH OEFE WA Vi,

2. Hik

FIRERIZONWT, FERE OB TRBNL 24
fE1k @ Variable number of tandem repeats (VNTR)
R 2 G U 7o, & BERR D VNTR /3% — U ) b |
BiaAM GEAERA, Jbatffe i, b atr i)
DOHEE ZITV, HUVY AN CorBlE S 7= k58
B DIBAR RO MR L OV, Hilsk N T Dk
ERER U DOV TRRE L 7z, #2351 5 Jikde
CREDFRE L LT, 24 IO VNTR /3% — U3
T LI-FEKREE 7 7 A% LESR LT, Hisk
IR TR IR I D AT DWW T, It DGR
K DERIROFEIE L LT, Bt SNT=ERED 5
HEFEHEANS 2 FRIETOREKE 7 72X
AT DR DEIE Z RAFERNCE N L (Bl D
JTRAEAR), ay T T—I T —URIERT
ST, £z, RLOERAERRICED S Y X7 [’+
AT D70, BEREFED I 7 A XD
TERK. AL 3% BRE OB SRR L OB E S
e LT EERY AT 4 v 7 BRI &21T-
77

m FHREBE

FEREE 596 BEOEASRAIZIEIL A 117 &%
(19.6%), ALHTHEIERL 251 ¥k (42.1%). Abnssr i
228 BE (38.3%) T -7z, ALHFCHTHELE o5 HEIS
(AR B PERRC X D =T e o T2, 2008 E D
2016 £EITNT T, LD Y T A X RIIAEITIK
T L. ®HWY AHIIZ W THRITDREYLC K D
K OAGERILBMEE Th - 72, HUV D AHIE T,
2012 NS DJEFEHEERNRE LT RIEEE &

KB e 22 2 AW e T E S A=
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BEORWFRAE B E LI X #iid2 03
fiti, BEEZRORBESARFEZIT>TET, Th

B OXIRIC & Y | SRR DRI LY |

I X DREERF O LFEN 2013 00D
2016 F£T 17.7% 75 24.7%\ ¥ L7z, 2l
LB E BT HBEORYB AN -2
& T, BYMBIE DB IIC N - E XD, — T
T, AHEIIEEFE OB ANE | #HillkNTO
JERGEFRIZ DN T, BB O SR 2 & O T-fifAT
Y. XM BRENLETH D, DT T
A B TERAZ B30 B BER HT OFE R, S0 AR
T, AR SERC He A~ R B s i DSk
YURTED U AT DEWZ ERH BN E ol %
7=, BV AHIENTIEL, 2002-2004 FEI2BIT D
R OFH AR (Fil 5. 2009) 3 X 082004-
2013 4F0 HARENORHE (BF&FH O,
2015) & ki U CHERGET B o f 1 EIG 3 A RIS
Fnolz, ZOZ &, REEESEDONNEED
N OEEMIK Ch 5 U0 AHURIC IV, AL
PRI OB MBI RN GRS TR EE XD
N5, ZOXD B ET RE RO~
SN AHIRIZ IS T DR BRE O FHR R, B
BIFEZ I LT 20 ERH D EEZ D,

IV # 3

FE D TEZIC LY HVY AR o B3 Sk
FRA MG CTHA L2 2 & C -l N o £ AIE
ARBLTHEN TN D D3 R IR o gRAk A3 Hilgk N oD
ARG TE DA o 72 Z L Bl T &
7o F72. HWVY AHIBIZ I W T AL R T BRI A
Ik N D FelE DIEYAREE D Y A 7 IR T o> 72,
FERE ) T2 5% O CHIBR OFE R AR I % B AR
T 57 LT F OO I BT
BEEERMT O, A% L0 BEEEEZETEE
ZBHibd,

oo

AREmSERICHTZ D THREWZEE LR
[SPNCENCEIAVS S So s ey i s gEs [N Erea il
Sy IIAKERER, FnH S22 HEBERIZE < 4L
B L ETES,

AR EHED HIZHT2Y TV EEEL
LR E ORGSR PrNE SFEaghn . 11
TERA AT ZEAT WP AR EAEREPITE B KK
TIPROEET  FAAGE — REERORGRIEE SRS, /N alf =S
TR RBRTTPER BT T PARERSRZ  SR R
HINPNIREE p7ae ob- Ui G TN Gt 70 I N e
R, PHREEEEAER. RETENER,
FHAACHIIER SERBR T SLER BRI E T
WiRERE RAEBRICERIEH N L ET,

BEIC, AROEBOPTIEY . S iz
12& £ UTo, REfRe L AR SRR i O
RN 2 LT

(AfEiE, BEDPEIBGRZICB W TOER 31 453
Azt (B%) O a2 E SNT-BEOH LD
WETHY  FOFEMILLTICE#HINATWS,)

X R

Infection, Genetics and Evolution 72 (2019) 25-30
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