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

Nobuhiro IRITANI?, Daiki KANBAYASHI?: 2, Atsushi KAIDAY, Niichiro ABEY,
Seiji P. YAMAMOTOY, Hideyuki KUBOY, Y uki HIRAIY, Mamoru NODA® and Jun OGASAWARAY

Abstract
During the period from September 2016 to June 2017 (2016 2017 season), norovirus was detected as the
cause of 125 gastroenteritis outbreaks (83.9 %) in Osaka City, Japan. The most common genotype in that season
was GlI.2 (87 outbreaks, 69.6 %), followed by GII.17 (13 outbreaks, 10.4 %) and Gl1.4 (9 outbreaks, 7.2 %).
The GII.2 outbreaks peaked in November December 2016. Of the 87 GIl.2 outbreaks, 76 (87.4 %) were
attributed person-to-person contact and the places were mainly in nursery and primary schools (74 outbreaks),
indicating that GlI.2 strains were prevalent in children during 2016 2017 season.
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Listeria monocytogenes contamination in ice cream processing plants

Hiromi NAKAMURAD, Y asuyuki N1SHI2, Junko SHIMI1ZU?,
Masayoshi YAMAMOTO?, Y ukio MIYAKI?, Nobuo KUROOKA?, and Jun OGASAWARAY

Abstract

Listeria monocytogenes (LM) cause human listeriosis via variety of foods. Listeriosis is opportunistic
infection: healthy group will rarely be affected, while sensitive group, pregnants women, new-born babies,
immunocompromised host, and elderlies are easily affected to cause septicemia, meningitis, or
meningoencephalitis. Foodborne listeriosis outbreaks have been reported often in advanced countries. A listeriosis
outbreak caused by ice cream occurred in the United Statesin 2015, when 3 of atotal of 10 patients were reported
to be dead. The relatively long shelf-life of ice cream products, once contaminated by LM, possibly increase the
chance of infection. In this study we investigated LM contamination of ice cream processing plant and ice cream
products commercially available in Osaka City. As a result, none of the total of 106 samples (89 swab or related
samples from 3 plants and 17 products from markets) detected LM nor Listeria spp. However, spike and recovery
tests revealed that milk fat- and/or milk solid-rich ice cream products tended to retain LM for more than 6 weeks.
This result insisted the importance of meticulous management for factory environment, considering the relatively
long shelf-life of the ice cream products in the market and the fact that trace amount of LM can cause severe
listeriosis to high-risk group.

Key words: Listeria monocytogenes, ice cream, processing plant, contamination
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Seasonal Influenza Viruses Isolated in Osaka City, 2016/17 Influenza Season

Hideyuki KUBO?, Atsushi KAIDAY, Daiki KANBAYASHIY-2, Yuki HIRAIY,
Nobuhiro IRITANI?, Seiji PYAMAMOTOY, and Jun OGASAWARAY

Abstract

The 2016/17 influenza season in Osaka City began early to mid in November, 2016, and peaked late in
January, 2017. These situations were also reported in all regions in Japan. Subtype AH3 dominated 90.7 % in
isolated strains, and was recognized through this season. The dominance of AH3 was aso recognized in all
regions in Japan, and seen after 2014/15 influenza season including in Osaka City. For the public heath
concerns, it isimportant to understand the latest influenza activity and the virus circulation.

Key words: seasonal influenza viruses, subtype AH3, predominance
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- 1 1 - 2
HlI 160
* HI
** HA 8
8 AH3 HlI
HI
2016.7 9 10 11 12 2017.1 2 3 4 5
80 - 1 - - - B 1
160 - - - - 1 - - 1
320 - - - 1 - - 1
1,280 - - - - - 1 - - - 1
" 1 - 2 18 31 36 20 12 2 1 123
HI 10,240
* H
** HA 8 HA
9 B/Yamagata 10 B/Victoria
HI HI
HI
2016.12 HI
2017.1 4
80 1 1
HlI 160 80 ! ! 3
160 1
* HI
HI 80
* HI
11 AH1pdm 2016 46 1
2017 4
[21]
8 8 0
AH3 90.7 %
11 2016 45 46 2 AH3
2 2014/15 2
2014/15 1
2017 [20,21] 4
4 2013/14 AHlpdm AHS3
2014/15 1 [17,20] B/Y amagata B/Victoria
11 2014/15 AH3 2015/16
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AH3 AH3
[6-8,17,20-22]

HI
HA
RT-PCR
AHlpdm 2 AH3 120 HA
3 RT-PCR
7 8 AH1pdm
HA
[17,20,22] AH3
HA HI
(23]
HA
AH3
¢ )
[5-8,21] AH3
HA 2012/13
AH3 3C
2013/14 3C.2a 3C.3a
3C.3b
2015/16 AH3
3C.2a 3C.2al
2016/17 3C.2a
3C.2al [5-8,21]
AH3 HA
3C.2a HA
(23]
HA 120 AH3
4 HI HA 16
4 3 HI
AH3 16 HA
2014/15 19.6% 2015/16 0%
2016 /17 3.2 % HA
[17,20] AH3 HA

2016( 28) 4 1

12 [17]
7
[25-27]
2016/17
AH3
AH1pdm AH3 AH3 AH3
B AH3 AH3
AH3[28] 2016
5 10
AH1pdm AH1lpdm
AH1pdm
AH3
AH3[2]
\%
2016/17
2016 11
2017 1
AH3  90.7 %
AH3
2014/15 2
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LC-MS/MS

Simultaneous analysis of phytotoxins by liquid chromatography tandem mass spectrometry

Taro MURAKAMI , Masami K| Yukihiko YAMAGUCHI, Atsushi MASAYAMA,
and Tetsuo YAMANO

Abstract

A rapid and sensitive LC-MS/MS method was developed for the quantitative determination of 13
phytotoxins. The analysis was performed by a multimode ODS column using a mixture of methanol and water
containing 10 mmol/L ammonium formate and an electrospray ionization mass spectrometer. The
chromatographic total run time was 10 min and the limits of determination of 13 phytotoxins were 20 ng/mL,
respectively. The recovery and repeatability of phytotoxins in urine was ranged from 68-152% and 1.7-24%
using an Oasis HLB SPE column. The recovery and repeatability of phytotoxins in curry was ranged from 65-
107% and 0.3-24% by Autoprep MF-S. The present method with acceptable analytical performance can be
helpful for evaluating the determination of phytotoxins in food poisoning incidents.

Key words: simultaneous analysis, phytotoxin, food poisoning, LC-MS/M S, multimode ODS column

1
22 22 287
1,546 [1]
(1]
LC-MSMS 13
[2, 3] LC-MS/IMS 2)
€
Sigma-Aldrich
Merck
543-0026 8-34

Osaka Institute of Public Health, 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan
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@

DISMIC®-25HP ADVANTEC

OasisHLB Waters 60 mg/3 cc 30 um PTFE 0.2um
Autoprep MF-S 500 mg/1 mL
MycoSpin™ 400 Multitoxin Romer Labs 3)
1
3) oDbs
Scherzo SM-C18 Imtakt 3 mm, 50 ODS Scherzo
mm 150 mm, 3um) SM-C18
4 4)
1 mol/L 10 10 pg/mL
mmol/L HPLC
HPLC FIA
Corn Voltage
(CV) Collision Energy (CE)
©)
HPLC 5)
[3] A 10 mmol/L
(6) B
MW-4R Scherzo SM-C18 2
himac CR21G (150 mm 50 mm)
himac CF15R ACQUITY UPLC Columns Calculator
800DG 1
VORTEX-GENIE 2
F1. pHTEEE L B St
ko< rs7 Watersi#LACQUITY UPLC
AT Imtakt#t#Scherzo SM-C18 (2.1 mm I.D.. 3 um)
HATLBE 40 °C
BENFE A 10 mmol/LFEETE=U L
B AF/—)
TEERE

@O #52E 150 mm
@ #3215 50 mm

A 85% (0-2 min.)—10% (32-47 min.)
A 85% (0-1.0 min.)—10% (6.6-9.5 min.)

Fi3#0.2 mL/min.
#i280.35 mL/min.

HESTEE
AF4 AL
BEE—F
Ionspray voltage

Ion source temp.

Waterstt-£{Xevo™ TQ

ESI positive

SRM (Selective Reaction Monitoring)
3.0kV

350 °C
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6) )

LGC Standards lg 20 mL 30
1mL 100 ng/mL 10 7,000 rpm, 4 °C
lg 10 pg/g Oasis HLB 5 mL 5
3 mL 1mL
10 % 5mL 1mL
RSD Autoprep MF-S 1.2 mL
Mycospin 400 1 mL
Vortex 2 10,000
50-200 rpm, 4 °C
RSD 30% [4]
7)
(1) 11
Oasis HLB 5 mL 5 mL 1)
1mL 10 % 5mL
1mL M + H]*
2

#2. LC-MS/MSIZ X A% OB e &1

Monoisotopic ~ Precursorions  Productions cv CE
BEm

(Da) (m/z) (m/z) V) (V)

(O  Nicotine 162.2 163.2 130.1 30 20
@  Anabasine 162.2 163.2 80.0 30 20
@  Galanthamine 2874 288.1 231.0 30 20
@ Scopolamine 303.4 304.2 156.0 30 20
&  Atropine 289.4 290.1 124.0 40 20
®  Colchicine 399.4 400.1 310.0 30 30
@ Demecolcine 371.4 372.2 310.1 30 20
® Mesaconitine 631.3 632.3 104.9 50 60
@  Aconitine 654.3 646.3 104.9 60 60
1  Hyapaconitine 615.3 616.3 104.9 50 60
@  Veratramine 409.6 410.5 84.0 50 30
@  Jervine 425.6 426.6 114.0 50 30
@  Cyclopamine 411.6 412.6 114.0 50 30
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(3]
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* SEYELERSFIRAUCTT.
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Science )

20-

(6]

170-670

ng/mL

(6]

100 ng/mL

iow ]
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g
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1.5 mg/L
1,500 ng/mL

4)

1g 10 ng

(7]

(3]

Oasis HLB

50-200
2.5-33.9 %
30%
Mycospin 400

Autoprep MF-S

65-107 %

RSD

Autoprep MF-S

RSD
13

Mycospin 400 Autoprep MF-S

a Qasis HLB

HEMycospin B Autoprep MF-S

DTt

Anabasine
Galanthamine
Scopolamine
Atropine
Colchicine
Demecolcine
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Aconitine
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Veratramine
Jervine

Cyclopamine

e

_1 '

_ﬁ'_li—I

| b

0 56 100 150 200
B 2 (%)

X3 v —bih L E OB E
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RSD
(8]
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RSD
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3
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— —HPLC

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

Masanao SHINYA, Aiko YUTANI, Ayuko KUDO, Y ukihiko YAMAGUCHI and Tetsuo YAMANO

Abstract

A simultaneous analysis method of four preservatives (benzoic acid, sorbic acid, dehydroacetic acid and
propionic acid) by high performance liquid chromatography (HPLC) after steam distillation and solid-phase
extraction was applied to analysis of processed foods. The present method showed that good recovery rates of al
target preservatives were obtained regardless of the type of processed foods with high precision of analysis. A
very small amount of benzoic acid, regarded as occurring naturally, was detected from cake, cheese, jam,
pickled food, processed meat and processed seafood. Especially from natural cheese, benzoic acid was
frequently detected, but its daily intake was estimated at only 1/10,000 of acceptable daily intake, and
accordingly, it had no impact on food safety and human health. Sorbic acid and propionic acid were detected
from samples labeled as containing them. Dehydroacetic acid was not detected from any sample. Comparison of
the analytical results between the present method and the official method with respect to the samples labeled as
containing sorbic acid indicated a very good correlation, consequently the present method was as effective as the
official method.

Key words: preservatives, processed food, steam distillation, solid-phase extraction, HPLC

[6-11]

[12]

(1] [13]

1
[14)
pH

pH (2] 4

[3.4] [15]

[5]
543-0026 8-34

Osaka Ingtitute of Public Health, 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan
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1)
28 6 12
2 1
3 12 5
2 2 10
3 30
6 1 13
2
2)
(€
() 500 mg
50 mL
10,000 pg/mL
() 325 mg
25 mL
10,000 pg/mL
(@)
15% L(+)- 150 g
1,000 mL
(©)
MEGA Bond Elut SAX
1,000 mg Agilent
5mL 10 mL
0.8 M NaF 336 g
100 mL 10 mL
F
(4 HPLC
200 mM pH4.0 85%
0.178 mL 26.864
g 1,000 mL
10
3)
1)
() STC-3D
(2) HPLC
Waters €2695 Alliance €2998
Tablel

Table 1 HPLC condition.

Column Inertsil ODS-3 (4.6 mmi. d.x 250 mm, 5 um)
. Solvent A: 20mM Phosphate buffer (pH4.0)
Mobile phase Solvent B: Acetonitrile

Gradient profil A:B  94:6 (0 min) — 74:26 (0-5 min, linear
radient protile gradient) —» 74:26 (5-25 min)

Flow rate 1.0 mL/min

Column

temperature 40

Detection 230 nm (BA, SoA, DhA), 210 nm (PA)

Injection volume 40 pL

BA benzoic acid. SoA sorbic acid. DhA dehydroacetic acid.
PA propionic acid.

4)
(15] 69
FF 100 mL 15 %
10 mL 60 g
10 mL
15 mL 300 mL
25 mL
5% 0.01
mol/L 5 mL 0.45 um
HPLC
i
1
[15]
0.001 g/kg 0.1 g/kg
2
12
Table 2
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—HPLC

Table 2 Recoveries of preservatives added to processed foods.

Benzoic acid Sorbic acid Dehydroacetic acid Propionic acid
Type of food Added  Recovery CcV Added  Recovery CcVv Added  Recovery CcV Added  Recovery CcVv
(9/kg) (%) (%) (g/kg) (%) (%) (g/kg) (%) (%) (g/kg) (%) (%)
L S v
Butter 0.002 101 11 0.002 93.7 2.8 0.002 100 18 0.2 100 2.8
0.5 94.7 0.8 0.5 93.8 0.2 0.25 93.8 0.2 - - -
Cake 0.002 100 21 0.002 86.4 15 0.002 96.3 3.9 0.2 99.5 29
0.5 92.7 2.0 0.5 88.3 2.1 0.25 90.4 3.0 1.25 92.0 2.3
soaryon 0013 oo sz om o 20 ez 4
Margarin s ois 23 o5 o4 05  oxn ms o2 o o
Processed meat 0.002 101 1.3 0.002 88.5 25 0.002 94.7 14 0.2 97.3 25
(Sausage) - - - 1 92.4 0.3 - - - - - -
Steamed fish 0.002 105 0.8 0.002 92.6 0.8 0.002 96.2 2.3 0.2 98.7 1.9
paste (Kamaboko) - - — 1 89.0 2.0 — — — — — _
Each recovery represents the mean of threetrials. CV coefficient of variation.
91.8 950 % 0.6g/kg  0.088 g/kg 2
08 34 % 0.004 g/kg  0.008 g/kg
100 107 %
(€]
08 24%
88.3 12 10
93.8% 02 29 % 0.001 0.037 g/kg
84.6 0.011 g/kg 0.002 0.041
94.5% 08 30% g/kg 0.011 g/kg [3] 0.004 0.024 gkg
0.011 g/kg [7] 0.0001 0.040 g/kg 0.008 g/kg
[11]
89.8 93.8% 02 3.0% 1
94.7 100 % 06 39%
2
0.006 g/kg
92.0 % 23 %
97.3 106 % [6] 0.01 g/kg
14 34% [6, 11]
1 0.001 g/kg
4
30 6
0.001 0.003 g/kg 0.001
2) gkg [10]
@ 9
14 92 1 0.005 gkg
1 0.001 g/kg
Table 3
8
1
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Table 3 Range of content and detection frequency of preservativesin processed foods.

Benzoic acid Sorbic acid Dehydroacetic acid Propionic acid
Teoliood g pelin oo forwse Do TGuonl  foruse  Dowon TGLENT (olee  petmin TONCY foruse
(9/kg) (9/kg) (9/kg) (g/kg) (g/kg) (9/kg) (9/kg) (9/kg)
Apple juice 2 0 <0.001 0.6 (1.0% 0 <0.001  —(1.0% 0 <0.001 - 0 <0.1 -
Butter 1 0 <0.001 - 0 <0.001 - 0 <0.001 050 0 <0.1 -
Cake 3 2 <0.001-0008 — 2 <0.001-0.088  — 0 <0.001 - 1 <0106 25
Cheese 12 10 <0.001-0037  — 1 <0.001-1.8 30 0 <0.001 050 0 <0.1 3.0
Jam 5 2 <0.001-0007 — 0 <0.001 1.0 0 <0.001 - 0 <0.1 -
Margarin 2 0 <0.001 1.0 0 <0.001 1.0 0 <0.001 050 0 <0.1 -
(F;;C';f;sfgsge) 2 0 <0.001 - 2 0.16-0.17 1.0 0 <0.001 - 0 <0.1 -
Z:]C'\;:sggg?)d 10 0 <0.001 - 2 <0.001-0.099  0.50 0 <0.001 - 0 <0.1 -
(P}i?rl::sr?i)fmd 3 1 <0001-0001 — 0 <0.001 - 0 <0001  — 0 <0.1 -
Processed meat 30 6 <0.001-0.003 - 9 <0.001-1.3 2.0 0 <0.001 — 0 <0.1 -
z’éggstfjigrie " 6 1 <0.001-0005 — 3 <0.001-021 1.0 0 <0.001 - 0 <0.1 -
Ségﬁssljimoke 9 1 0.001 - 1 0.56 15 0 <0.001 - 0 <0.1 -
Spégﬁgosjigmers) 0 <0.001 - 0 <0.001 - 0 <0.001 - 0 <0.1 -
Steamed fish 13 0 <0.001 - 4 <0.001-090 2.0 0 <0.001 - 0 <0.1 -
paste
* Criterion for fruit juice to use for the production of the cake.
2 1
5 mg/kg [2]
0.005 g/kg 1 5
1
(18]
[9] 1
[8] mg/kg
0.1
23 27 g/kg
[16] 1 1 ADI
26 33g¢g 28 g [19]
0.011g/kg
1 0.031 mg 1
ADI 0 5mgkgbw[17] 3)
60 kg 300 mg 22
1/10000 1 4
3 1 4
1 Fig.1
0.10
1.8 g/kg 1
0.002 g/kg 1
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Fig.1 Correlation between sorbic acid content analyzed
by the official method and that by the present method in
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Distribution of artificial sweeteners in rivers throughout Osaka City

Y ukihiko YAMAGUCHIY, Atsushi YAMAMOTO? and Naoya KAKUTANIY

Abstract

,29~34 2017

A simultaneous analysis method of five sweeteners (acesulfame : ACE, saccharin : SAC, aspartame :
APM, cyclamate : CYC, sucralose : SUC) by high performance liquid chromatograph with tandem mass
spectrometry (LC-MS/MS) after solid phase extraction (SPE) was applied to water samples from rivers
throughout Osaka City. The present method was modified with respect to two points of previous method. The
elute solvent in SPE was modified from methanol to 60 % methanol-distilled water. The ion mode of APM and
SUC in LC-MS/M S was modified from negative mode to positive mode. The detection limit of APM and SUC
was enhanced tenfold after method modification.

The water samples were collected in twenty points from rivers throughout Osaka City. Three sweeteners
(ACE, SAC and SUC) were detected in water from almost al sampling points. Concentration ranges of ACE,
SAC and SUC were 0.1-5.6, <0.01-1.1 and 0.13-3.9 ug/L, respectively. High concentrations were detected at
downstream sites of the sewage plants operated by Osaka City and Osaka Prefecture.

Key words: artificial sweetener, river water, Osaka City, acesulfame, sucralose

(8]
AS ACE SAC

(artificial sweetener, AS) cyclamate, CYC aspartame, APM
11 SUcC 5 CYC
AS
(8]
AS
acesulfame, ACE saccharin, AS
SAC sucralose, SUC
90 % [2]
99.9%
[3] AS
AS
[4] AS
HLB[5,6,9] Ci[10,11,12] [12] Strata
ACE suc X[12]
[5,6] HLBJ[5,6,9]
AS ACE SAC CyC
(7 H [6-8]
1)
543-0026 8-34
Osaka Institute of Public Health, 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan
2)

689-1111 1

Tottori University of Environmental Studies, 1-1-1 Wakabadaikita, Tottori 689-1111, Japan
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[5,10]

HPLC AS
Suc uv
HPLC-RI [14]
AS
AS
(MS) AS
LC-MS LC-MSMS
[5-11]
AS
I
1)
AS ACE SAC APM sucC
CcyC
AS
1000ug/L
1ug/L
AS AS
0.0001-1 pg/mL 5
60 % 60mL
100 mL
(35%)
20 % 4mL 7 mL
0.1% 0.5mL 500 mL
HLB Waters Oasis HLB
Plus C18 PS-2 Waters SepPak
Plus
( Autostill
WG 220)
2)
Waters
LC/IMSMS  ABSciex API2000
Waters Xevo TQ

{ OkawaR. ,3 3
) i
.@),‘DammeyaR.

Fig.1 Sampling Points in Rivers throughout Osaka City
1. Komatsu Br. 2. Chifune Br. 3. Imazu Br.

4. Kyobashi Br. 5. Tokuel Br. 6. Shimoshiromi Br.
7. Tennouden Br. 8. Minamibenten Br. 9. Shiromi Br.
10. Sakuranomiya Br. 11. Tenjin Br. (R)

12. Tenjin Br. (L) 13. Daikoku Br. 14.Kasugade Br.
15. Tenpozanwatashi 16. Jinbeiwatashi

17. Senbonmatsuwatashi 18. Funamachiwatashi

19. Down Stream of Suminoeoohashi Br.

20. Honmachi Br.

3)
20 (Fig.- 1) 2015 7
4)
100 mL 20 % 0.5 mL
5 mL 5
mL HLB
10 mL/
10
60 % 4 mL
2mL
5) LC/IMSIMS
Xevo TQ
Mightysil RP18 GP 2.1
mmx 150 mm 5pum A 01%
B A/B 70/30(5 )-35 -30/70-
0/100(5 )-70/30(10 )
02 L/ 40 5uL
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ClS
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SAC

5 AS

ACE SAC CYC

C18

HLB APM
3

PS-2

Table 1

18-63%

Table 1 Recoveries(%) of Five Sweeteners by

using Three Different Solid Phase
Cartridges
HLB Cis PS-2

ACE 39.7+6.6 2.310.3 34.0+4.7

SAC 18.2+0.4 8.7£1.2 58.5+5.6

CYC  62.8+8.0 6.0£t0.4 56.6+5.5

APM  117.4+133 103.6+7.8 139.9+13.9

SucC 72.5+8.0 57.3+3.9 86.0+7.0

@
10-100 % 10 %
AS Fig.2
ACE Ccyc 30 %
90 % SAC
APM SucC 30 %
44 % 64 % 30 %
AS 100 %
50 %

60 % 4 mL
e e
120 +—————————————

100
8 -———phyyr—-rHr -

Elution Ratio, %

‘ 40 I 50 ’ o0 . ’ 80 ‘ 90 II(II)I
Methanol Ratio, %
Fig.2 Effect of Methanol Ratio on Elution Ratio of
five Sweeteners from HLB Cartridge
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(3) LCIMSIMS

SucC
LSIMSMS
AS SuC
APM
APM m/'z 295(|[M+H]*) - m/z 120
SuC [M+H]*
Na m/z 419
([M+Nal*) M3 nvz 239
Na M3 Na" 23
SuUC m/z 239 Na
MRM Xevo TQ
API2000
Table 2 AS
M1 M3 APM
SuUC
10

Table 2 LC/IMS/MS Acquisition Parameters in MRM

Mode
IM M1 M3 CV CE Range
pg/mL
_ACE () 162" 8 24 16  00001-1
_SAC () 182" 106 36 __20 000051
_CYC () . 178* 80 40 20  0.0001-1
APM () 2937 261 24 10 0.002-1
L (+)._2952 120 20 30 __ 0.0001-0.05
SUC () 3957 389 26 14 0.01-1
(+) 419° 239 30 20  0.001-0.1

IM: lonization Mode CV: Corn Voltage

CE: Collision Energy

Range: Range of Concentration in Calibration Curve
*1: [M-H]" *2:[M+H]* *3:[M+Na]*

4
Table 3

Table 3 Recoveries(%) of Five Sweeteners from
Didtilled and River Water

_ River River
D\'Aﬂle?d Water Water
St.3 St.10
ACE 78.0+1.0 90.7+4.5 83.8+2.0
SAC 54.5+8.5 71.6+3.1 71.7+1.4
CyC 68.3+4.7 3.6£0.5 68.5+2.8
APM 73.2+4.0 78.815.6 85.6+2.9
sucC 90.7+6.8 57.242.9 63.3+3.5
(n=3) ACE APM
suUcC 78% 73% 91% 70%

SAC CYC
AS
CYC
2)
ACE SAC
Table 4

54 % 68 %

St.3
St.3

AS

Table 4 Concentration Ranges(ug/L) of ACE, SAC
and SUC in River and Estuary in Osaka City

ACE SAC SucC
River 0.10~5.6 <0.01~0.47 0.13~3.9
Estuary 0.11~5.4 0.021~1.1 0.14~2.3

(6]
(6]
Table 4 ACE SucC
ACE SucC
ACE SAC SucC
3
ACE SsucC
Fig.3
o
[}
Fig.3
ACE SucC
ACE SuC
ACE SucC
ACE/SUC 0.77-2.3 20 14 1
ACE
ACE/SUC 1 [5]

ACE SuC
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Fig. 3 Distribution of ACE(A) and SUC(B) in Rivers throughout Osaka City.

o : Sewage Plant Operated by Osaka City
o : Sewage Plant Operated by Osaka Prefecture
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Relationship between precipitation amounts and the number of
coliform group bacteria in urban rivers in Osaka city

Akira OSHIMAY and Masaaki KITANO?

Abstract

The numbers of coliform group bacteria, which have been observed from April 2000 to March 2015 at 21
points in urban rivers of Osaka city, Japan, were analyzed with the multi regression model. Eleven independent
variables, including daily precipitation from O to 7 days, were introduced to the model. It showed the numbers of
the bacteria were affected strong by log-transformed precipitation of the previous day, and they increased by 1.4
to 3.0 and 2.0 to 10.3 times by 3 mm and 10 mm of precipitation respectively. According to linear prediction,
numbers of points exceeding 1000 MPN/dL and 5000 MPN/dL of the bacteria will change from 12 to 10, and 3
to 3 from 2020 to 2027 in the conditions of no precipitation and in spring or autumn. The numbers of bacteriain
these urban city rivers were expected to be decreased gradually although not rapidly.

Key words: number of coliform group bacteria, precipitation of the previous day, multi regression model, linear

prediction
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1 1
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diff
WT
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WT =B + A-sin 6 + a)
B A WT
1
a 1 1 1
360 °
21 WT = B + a;Sin6 + a,cos6
1 ay a,
2000 4 1 A «a diff
2015 3 WT
WT  diff
1
4
2
BGLB
(4] 10 7
BGLB 5 WT  diff 11
360+ 1.0 48+ 3 7
1
20004 20024 20094
20023 20093 20153
1 B B B 2000.4 60
2 B B B 2000.4 172
3 E D D 2002.4 60
4 E D D 2002.4 60
5 E D D 2002.4 63
6 E D D 2002.4 63
7 E D D 2002.4 63
8 E D D 2002.4 63
9 E D D 2002.4 63
10 c B B 2000.4 159
1 C B B 2000.4 159
2 c C C 2000.4 63
13 c B B 2000.4 159
14 700m C c B 2000.4 103
15 c B B 2000.4 159
16 c B B 2000.4 159
17 C c B 2000.4 103
18 c C B 2000.4 103
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20 1100m C c B 2000.4 103
21 B B 2002.4 103
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+ Bsday4 + BedayS + f;day6 + Bgday7
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Akaike”s Information Criteria, AIC)
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R ver.3.2.3[6]

2 1 1Q)
3 3Q) 2Q)
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3Q+15x (3Q-1Q)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
189 193 204 195 197 211 219 202 207 180 185 189 181 192 189 187 191 195 196 210 182
sind o 52 -51 -45 -46 -49 -45 -41 -47 52 55 54 54 55 62 -57 -61 -58 -57 -59 -51 55
cosd oz 90 -77 -74 82 -78 -72 68 -81 -75 -90 -87 87 -85 64 -82 -72 -76 -74 -76 -67 -86
P 0.946 0.946 0.944 0.872 0.941 0.947 0.914 0.932 0.912 0.962 0.957 0.956 0.965 0.944 0.949 0.952 0.958 0.948 0.939 0.929 0.968
A 104 92 86 94 92 85 79 94 92 105 102 102 101 89 100 94 96 93 96 84 102
al] -59.8 -56.4 -58.5 -60.6 -57.9 -58.0 -59.0 -59.7 -55.2 -58.7 -57.9 -58.0 -57.2 -46.3 -553 -50.0 -53.0 -52.4 -52.3 -52.4 -575
[ 7] 32 221 31 3/3 2/28 2/28 3/1 32 2/25 31 228 2/28 2/27 2/16 2/26 2/20 2/23 2/23 2/23 2/23 2/28
[°C] 85 100 118 101 105 126 141 108 116 75 8.2 8.6 79 102 89 9.2 95 102 100 126 8.0
[ 7] 9/1 828 830 91 830 830 831 91 827 831 830 830 829 8/18 8/27 8/22 8/25 824 824 824 829
[°C] 293 285 290 289 290 296 298 295 299 286 287 291 282 281 289 281 287 288 292 294 284
WT  diff
adj.r? 1 2 dfl df2 F
3 4
3 day0 day7 WT diff YR coli 5
5
7 coli 346710 adj.r?  0.250
dayl
20 dayl
3 9 day0 day2 day3 1
dayl day2
8 10
21 dayl 0.303 1.011
day0 3 mm
5 3 14 3.0 10 mm
14 3 20 104
7 5 20 day0 10
day2
21 2 2
WT diff
7 YR 21 8 WT  diff 14
YR 16
1 day0 day7
9 day2 diff
-0.371 20 diff YR
0.368
11 5
2020
2027
4 < 50 MPN/dL
<1000 MPN/dL <5000 MPN/dL >5000 MPN/dL
AlC AA A B C

5



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
day0 0018 0228 0137 0159 0204 0014 -0.065 0.039 -0.045 0069 0144 0.255 0036 0.357 0225 0122 0063 0016 -0.007 0.259 0.072
day1 0.276 0.429 0.292 0.360 0.293 0.356 0.354 0.509 0.381 0.253 0.458 0.339 0.286 0.516 0.507 0.576 0.496 0.399 0.460 0.175 0.342
day2 -0.033 0.315 0160 0195 0.160 0.246 0237 0169 0.120 0.302 0.268 0.280 0.226 0.065 0.273 0.341 0.428 0.486 0.504 -0.004 0.411
day3 -0.191 0144 -0.054 -0.029 0.009 -0.048 0013 -0049 -0029 0205 0220 0018 0.164 0068 0005 0145 0.252 0241 0223 -0.030 0.305
day4 -0.055 0.132 -0.060 -0.040 -0.073 0.051 -0.033 0.041 0.117 0103 0112 -0.079 0.029 -0.091 -0.002 0089 0.071 0.028 0081 0231 0.043
day5 0158 0.025 0.036 0150 -0.016 0.119 0.087 0.099 0.133 0073 0108 0247 0129 -0.132 -0.001 0016 0.040 0.040 -0.003 0.147 0.089
day6 0157 -0034 -0.018 0171 0070 0072 -0.026 0.028 0.196 0175 0093 0.262 0145 0038 0092 0072 0021 0046 -0.038 0.021 0.148
day7 0.226 -0.067 -0.080 -0.051 -0.089 0.109 -0.073 0.135 -0.032 0078 0048 -0.02 0.022 0054 -0.039 0.015 -0.112 -0.097 -0.206 -0.020 -0.080
Wr 0.352 0.245 0233 0029 0266 0225 0127 0128 0.075 0231 0245 0055 0.340 -0.017 0158 0146 0.116 0.251 0006 0.292 0.051
diff -0.037 -002 -0.123 0.094 -0.142 -0.112 -0.200 -0.304 -0.376 -0.134 0.037 -0.033 0.106 0087 0.010 -0.034 -0.023 -0.088 -0.025 -0.140 -0.099
YR -0.600 -0.203 -0.165 -0.095 -0.303 -0.154 -0.005 -0.335 -0.337 -0.217 -0.212 -0.215 -0.263 0.205 -0.282 -0.217 -0.269 -0.141 -0.117 0.009 -0.272

0010 0193 0186 0296 0.282 0153 0042 055 -0012 0095 0138 0.372 -0044 0330 0179 0106 0097 0072 0034 0277 0.120
1 0213 0.410 0167 0310 0207 0.283 0255 0.347 0.311 0231 0.365 0200 0.264 0.456 0.445 0.532 0.392 0.348 0.427 0.162 0240
2 -0.027 0.253 0126 0064 0.104 0.255 0181 0145 0.062 0240 0212 0221 0205 0078 0.252 0.293 0.311 0.406 0.463 0.004 0.411
3 -0.146 0109 -0.064 -0.032 0025 -0.098 0.036 -0.035 -0.018 0217 0.201 -0.018 0.206 0.058 0.015 0127 0194 0170 0206 -0.024 0.215
4 -0.049 0.100 -0.052 0002 -0.024 0.070 -0.059 0.016 0.157 0126 0056 -0.042 -0.048 -0.064 0.035 0.060 0.058 0034 0035 0.210 -0.006
5 0.272 0.063 0.018 0142 0003 0.154 0111 0132 0163 0150 0150 0.312 0204 -0.062 0047 0078 0.084 0.107 0048 0.107 0.136
6 0.270 0.009 0.024 0244 0105 0.111 0023 0079 0.282 0.18 009 0.363 0158 0.031 0110 0096 0.036 0.086 0004 0.017 0.177
7 0.136 -0.034 -0.108 -0.068 -0.080 0.056 0000 0.126 -0.036 0103 0060 -0.032 -0.001 0031 -0.047 0.039 -0.088 -0.079 -0.169 0.009 -0.073

0.334 0233 0197 0061 0223 0193 0063 0045 -0.039 0201 0247 0047 0.354 0004 0157 0135 0109 0224 0000 0.243 0.033

4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Vi 8.805 7.158 8.832 8.445 8.668 7.805 8.247 9.643 9.423 7.056 7.485 8.811 7.129 5999 7.268 6.785 8.280 5.881 6.121 3.013 8.164
dayQ 0.617 0.577 0.341 0.480 0414 0440 0218 0.286 0305 1.201 0.269
day1 0433 0.719 0476 0.804 0415 0.711 0934 1.009 0933 0.331 0.714 0.498 0.303 0.997 0.824 1.011 0.966 0.845 0.982 0.584 0.486
day2 0.292 0.640 0294 0.350 0436 0402 0312 0.337 0.336 0.450 0.236 0405 0.467 0.511 0.650 0.745 0.426
day3 -0.259 0.169 0.255 0120 0.191 0.307 0.275 0.333
day4 0.275 0.216 0.526
day5 0.206 0.153 -0.176 0.381 0.141
day 6 0.224 0.418 0.377 0180 0.374 0.150
day7 -0.169 0332
WT 0.060 0.046 0.051 0.081 0.076 0.032 0.039 0.053 0026 0.022 0.067 0.129
diff 0.209 0.121 0.150 -0.344 0.119 0111 -0.138 -0.252
YR -0.244 -0.075 -0.120 -0.083 -0.131 -0.138 -0.071 -0.068 -0.074 -0.078 0.088 -0.086 -0.057 -0.077 0.075 -0.078
r? 0594 0401 0133 0233 0334 0244 0160 0390 035 0250 0391 0370 0305 0402 0402 0447 0450 0433 0411 0311 0403
adj r? 0540 0372 0103 0177 0276 0192 0132 0348 0314 0221 0359 0314 0273 0372 0382 0429 0422 039 0393 0260 0.359
F-value 1088 1364 438 418 572 468 571 927 811 845 1204 6.69 948 1307 2057 2473 1589 1224 299 612 917
degree of freedom (df1,df2) (752) (8163) (257) (455) (557) (458) (2600 (458) (458) (6152) (8150) (557) (7.151) (597) (5153) (5153) (597) (696) (399 (7.95) (7.95)

3 2020 2027 C
7 2020 2027 ARIMA; AutoRegressive Integrated
Moving Average model
3
A B B C 7
1 3
1000
MPN/dL 5000 MPN/dL 2020 ARIMA 1 1
21 12 3
2027 10 3
2007 ARIMA
WT YR
AA C day0 dayl day7
917 21 3
YR
2 ARIMA
v
ARIMA
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Development of analysis for lead and rare earth elements in soil and sediments
Kenshi KATAHIRAY, Hiroshi MORIWAKI? and Hideo YAMAZAKI®

Abstract
Method for extracting lead and rare earth elements in soil and sediments was examined. Aqua regia could
extract rare earth elements (lanthanum, cerium and samarium) in soil and sediments, but could not extract lead
inside particles of soil. Mixed acid of nitric acid, hydrofluoric acid and hydrogen peroxide solution could extract
lead inside particles of soil, but had low recovery rates for rare earth elements. Because variations of
concentrations of rare earth elements extracted by mixed acid were large, rare earth elements seemed not to be
extracted stably without aqua regia. Sequential extraction method which combined mixed acid extraction with

aqua regia extraction could extract rare earth elements and lead simultaneously, and their recovery rates were
amost 100 %.

Key words: lead, rare earth elements, sequential extraction method, soil, sediment
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JG1
Pb La Ce
254 224 458 4.62
1 246 9.7 16.9 75 356 78 3.98 86
2 270 1 195 87 40.9 89 4.27 92
3 412 16 184 82 39.0 85 4.36 A
4 383 15 19.8 88 420 92 4.44 %
5 174 6.9 209 93 43.8 % 472 102
297 12 191 85 40.3 83 4.35 A
0.99 39 15 6.7 31 6.8 0.27 58
SRM 2702 Inorganics in marine sediment
Pb La Ce
1328 735 1234
1 115 86 729 ] 124 101 9.32
2 117 88 67.6 2 113 92 9.35
3 108 81 744 101 126 102 8.65
4 112 84 69.1 A 116 A 8.62
5 115 86 731 9 122 9 8.90
113 85 714 97 120 9% 897
34 26 29 39 58 4.7 0.35
mg/kg
4
JG1
Pb La Ce
254 24 458 4.62
1 235 93 101 45 15.2 33 0422 9.1
2 217 86 2.83 13 16.7 37 0.598 13
3 215 85 114 51 130 28 0411 89
4 24.0 95 110 4.9 229 50 0475 10
5 219 86 3.26 15 125 27 0.578 13
225 89 187 8.3 16.1 35 0497 1
12 45 11 438 4.2 91 0.087 19
SRM 2702 Inorganics in marine sediment
Pb La Ce
1328 735 1234
1 135 102 6.31 86 56.6 46 249
2 123 93 0.573 0.78 432 35 0.286
3 122 92 0.605 0.82 484 39 0.296
4 118 89 335 4.6 29 19 152
5 121 91 0.290 0.39 154 12 0.148
124 93 223 30 180 15 0.948
6.5 49 26 35 23 19 10
mg/kg



JG1
La Sm
254 224 458 4.62
F 342 13 16.2 72 290 63 391 85
R 234 92 0.152 0.68 103 22 0.0771 17
F 358 14 225 100 412 0 484 105
R 219 86 0.148 0.66 0.387 085 0.0376 0.81
F 338 13 224 100 40.3 838 494 107
R 222 83 0.065 0.29 0.215 047  0.0255 0.55
F 3.30 13 24.3 109 430 A 4.89 106
R 228 0 0.070 0.31 0.259 057 00341 0.74
F 3.65 14 239 107 429 A 521 113
R 226 89 0.126 0.56 0418 091 0.03%4 0.66
F 347 14 219 9% 393 86 476 103
R 226 89 0112 0.50 0.462 10 0.0409 0.89
F 0.13 0.50 29 13 5.2 1 044 9.6
R 0.53 21 0.038 017 0.29 064 0.019 0.40
SRM 2702 Inorganics in marine sediment
La Sm
1328 735 1234
F 123 93 85.0 116 138 112 125
R 554 42 211 29 2.65 21 0.350
F 70.6 53 494 67 79.7 65 7.28
R 427 32 108 15 6.87 5.6 0.425
F 972 73 66.6 91 109 83 8.79
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Enteric Pathogens Detected during Investigation of Food Poisoning Outbreaks
in Osaka City in 2016

Hiromi NAKAMURA?, Kaoru GOTO", Kaoru UMEDA?Y, Kaori YAMAMOTO", Nobuhiro IRITANIY, Niichiro ABEY,
Hideyuki KUBOY, Atsushi KAIDA®Y, Daiki KANBAYASHIY?, Seiji PYAMAMOTOY, Teruo HIRAYAMAY,
Yuki HIRAIY, Kazuo YAMAZAKIY, Atsushi HASEY, and Jun OGASAWARAY

Abstract
A total of 106 incidents of suspected food-borne infectious diseases or food-hygienic problems were

investigated in Osaka city in 2016. Enteropathogenic microorganisms were detected as causative agents in 81
incidents (76.4 %), Norovirus in 38 incidents, Campylobacter jejuni /coli in 36 incidents (detected with either
Norovirus or Salmonella Infantisin 2 cases), enterohemorrhagic Escherichia coli O157 in 2 incidents, Salmonella
Enteritidis in 2 incidents, Staphylococcus aureus in 1 incident, Clostridium perfringens in 1 incident, and
Clostridium perfringens and Stapylococcus aureus in 1 incident. In recent years, Norovirus and Campylobacter
jejuni/coli were major causative agent of food poisoning outbreaks in Osaka City like a nationwide tendency.

Key words: enteric pathogen, food-borne infection, food poisoning, epidemiology
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POPs

Environmental chemistry study on environmental dynamics and source analysis
of persistent organic pollutants (POPs) including dioxins

Takanori SAKIYAMA
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ILSI 6th International Symposium on Food Packaging,
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