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Nozomu Hanaoka1), Minenosuke Matsutani2), 
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Diagnostic Assay for Rickettsia Japonica 
Emerging Infectious Disease, vol.15, No.12, 
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National Institute of Infectious Disease of  
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Japan1),  Yamaguchi University School of 
Medicine2), Miyazaki Prefectural Institute for 
Public Health and Environment3), Ohara 
General Hospital4) 
  We developed a specific and rapid detection 
system for Rickettsia japonica and R. 
heilongjiangensis, the causative agent of 
spotted fever, using a TaqMan minor groove 
binder probe for a particular open reading 
frame(ORF) identified by the R. japonica 
genome project. The target ORF was present 
only in R. japonica-rerated strains. 
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Summary of the 2009 Annual Report According to the National Epidemiological 
Surveillance of Infectious Diseases in Miyazaki Prefecture.  

 
Mieko YAMASHITA, Setsuko NAKAJIMA, Masae SAKAIDA,  

and Norihiko KAWABATA 
 

Abstract 
In the Infectious Disease Surveillance System of Japan the continuous periodic survey of 

infectious diseases of Miyazaki prefecture has been carried out since 1999 as being one of the 
members of that system  

The information of infectious diseases obtained from this system (85 hospitals in the prefecture 
are included) mentioned above is mainly for pediatric field and has been greatly of use for citizen 
and medical staff in respect to preventing communicable diseases from spreading in their 
inhabiting areas or keeping their public health in good shape by publishing weekly and monthly 
compendium  

The incidence of infectious diseases assigned by the law of this prefecture summarized for 2009
has reported this time  

Overall tuberculosis was found among the people aged from 2 to 90 but there was higher 
incidence rate among the elderly as shown everywhere in the country As to typhoid fever rarely 
enough a case of this disease appeared after 6-year absence This case was considered to have 
gotten the sick in a foreign country. 

As to influenza including so-called pandemic influenza two infection peaks were observed First 
peak was seen during 6 10th week of the year and second one was during 43 53th week The 
etiologic virus in the former peak were consisted of 1 3 and  types of influenza and all 
viruses found in the second peak was the pandemic type(AH1pdm) Pandemic influenza, originating 
from Central America in May to April of this year, started to spread at the middle of June and 
lasted until the beginning of the next year in this area  

Other infectious diseases of pediatrics and venereal infectious diseases, ophthalmic infectious 
diseases seemed to go through on almost the same level as in usual years  

 Infections Disease Surveillance System Miyazaki pandemic Influenza   
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Viral hepatitis
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Influenza

Respiratory syncytial virus 

Pharyngoconjunctival fever 

Group A streptococcal pharyngitis  

Infectious gastroenteritis 
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Hand, foot and mouth disease

Erythema infectiosum
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Acute hemorrhagic conjunctivitis  
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Bacterial meningitis

Aseptic meningitis

Mycoplasmal pneumonia 



－ 46 －

Chlamydial pneumonia 

Genital chlamydial infection 

Genital herpetic infection

Condyloma acuminatum

Gonorrhea

Methicillin-resistant Staphylococcus aureus
infection 

Penicillin-resistant Streptococcus pneumoniae
infection
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Miyazaki-city 15 9 3 1 4
Miyakonojo 10 6 2 1 2
Nobeoka 7 4 1 1 2
Nichinan 5 3 1 1

Kobayashi 5 3 1 1
Takanabe 6 4 1 2
Takachiho 2 1

Hyuga 6 4 1 1
Chuo 3 2
total 59 36 6 7 13

OphthalmicPediatricInfluenza

Diseases
reported from

specially-
designated

sentinel clinics

diseasesdiseases

Number of the sentinel clinics and hospitals

Table 1　The number of the sentinel clinics and hospitals by the health center

Health center
Ｓexually-

transmitted

disease
disease
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Infectious Agents viruses Surveillance Report in Miyazaki Prefecture, 2009 
 

Miho MIURA, Tomokazu KITANO, Masae SAKAIDA, Seigo YAMAMOTO 
 
Abstract 

On April 24, WHO announced that the new influenza was Public Health Event of International 
Concern. The virus [Influenza A(H1N1)pdm] spread in Japan wide from mid June, too. 

In the surveillance of infectious agent (viruses), out of the 1,055 samples collected from sentinel 
clinics and hospitals, 650 viruses were detected by isolation method or polymerase chain reaction in 
Miyazaki Prefecture in 2009 and 89.7% of those detected viruses were identified as influenza virus.  
Four hundred ninety four, 35, 45 and 9 influenza viruses were typed to A(H1N1)pdm, AH1, AH3 and 
B, respectively and A(H1N1)pdm occupied almost all of the influenza viruses detected after June 17 
when the first case infected with this type was diagnosed in Miyazaki Prefecture. 

Nine strains of Echovirus type 9 were isolated and 7 of these strains were isolated from children 
less than 1 year old. The major symptoms were exanthema and bronchitis. 

Eight strains of Coxsackievirus A9 were isolated between June and August and 7 of these strains 
were isolated from less than 1 year old children showing the symptom of aseptic meningitis or 
exanthema. 
  Two strains of Poliovirus were isolated from the feces of infants with diarrhea or gastroenteritis. 
These two strains were determined as the vaccine-derived Type1 and Type2 strains by sequence 
analysis. 
 
Key words Influenza virus Influenza A(H1N1)pdm , Echovirus 9 Coxsackievirus A9 
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Month
Total

Adenovirus 1
Adenovirus 2
Coxsakievirus A6
Coxsakievirus A9
Coxsakievirus B1
Coxsakievirus B2
Coxsakievirus B3
Echovirus 7
Echovirus 9
Echovirus 11
Poliovirus 1
Poliovirus 2
Enterovirus 71
Rhinovirus
Herpes simplex virus 1
Hepatitis C virus
Influenza virus A H1pdm
Influenza virus A H1
Influenza virus A H3
Influenza virus B
Norovirus G1
Norovirus G2
Sapovirus genogroup unknown

Total

Virus
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Adenovirus 1
Adenovirus 2
Adenovirus 3
Adenovirus 4
Adenovirus 5
Adenovirus 6
Adenovirus 11
Adenovirus NT
Coxsackievirus A 2
Coxsackievirus A 4
Coxsackievirus A 5
Coxsackievirus A 6
Coxsackievirus A 8
Coxsackievirus A 9
Coxsackievirus A 10
Coxsackievirus A 16
Coxsackievirus A 24v
Coxsackievirus B 1
Coxsackievirus B 2
Coxsackievirus B 3
Coxsackievirus B 4
Coxsackievirus B 5
Echovirus 3
Echovirus 4
Echovirus 5
Echovirus 6
Echovirus 7
Echovirus 9
Echovirus 11
Echovirus 13
Echovirus 16
Echovirus 18
Echovirus 25
Echovirus 30
Poliovirus 1
Poliovirus 2
Poliovirus 3
Enterovirus 71
Group Enterovirus
Rhinovirus
Herpes simplex virus 1
Varicella-zoster virus
Hepatitis C Virus
Influenza virus A H1pdm
Influenza virus A H1
Influenza virus A H3
Influenza virus B
RS virus
Measles virus
Mumps virus
Rubella virus
Rotavirus
Norovirus 
Orthoreovirus

Total  
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The Summary of Pandemic Influenza A/H1N1 2009 Virus Inspection in the Miyazaki 
Prefectural Institute for Public Health and Environment 

 
Tomokazu KITANO, Miho MIURA, Seigo YAMAMOTO 

 
Abstract 

Since WHO have decided to raise the current level of influenza pandemic alert from phase 3 to 
phase 4 on April 28, 2009, we have been inspecting pandemic influenza A/H1N1 
2009[A(H1N1)pdm] and seasonal influenza virus. Seven hundred fifty-four patients/894 samples 
were inspected influenza virus by real-time RT-PCR assay and isolation using cell line in our 
Laboratory from April 2009 to March 2010. 

We compared real-time RT-PCR and rapid-diagnosis influenza virus kits for the diagnosis 
influenza virus A. As the result of the comparison, 20 real-time A(H1N1)pdm RT-PCR positive 
samples were negative by rapid-diagnosis influenza virus kits. 

Oseltamivir Resistance has been monitored by detection of tyrosine to histidine substitution at 
amino acid position 275 (H275Y) in neuraminidase gene. We detected H275Y mutation in 1/66 
(1.5%) of pandemic influenza A/H1N1 2009 virus isolated from patient who lives in Miyazaki and 
was not traveling by neuraminidase region sequencing. 

Phylogenetic analysis performed on sequences of HA gene using neighbour-joining method. 
There's a tendency for isolates recently in Japan to have the S203T mutation, and most isolates in 
Miyazaki also had same mutation . 
 
Key words : pandemic influenza,  real-time RT-PCR,  influenza kit,  phylogenetic analysis 
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Fig. 1. Monthly changes of the number of patients and 
samples that tested for influenza virus.

Fig. 2. Monthly changes of detection number of 
influenza virus type in number of patients.
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sporadic
infection

Group
infection

Family
infection

Hospitali-
zation Before dosing Oseltamivir Zanamivir unknown H275Y H275

66 7 12 3 44 26 34 4 2 11 65

Oseltamivir Zanamivir

A/CALIFORNIA/07/2009Epdm* 0.10 0.40
A/NARITA/1/2009Epdm* 0.37 0.99
A/MIYAZAKI/111/2009pdm 48.54 0.25
A/DENMARK/528/2009pdm (Oseltamivir-resistance cotrol) 39.63 -
A/DENMARK/524/2009pdm (Oseltamivir-sensitive control) 0.09 -

Average IC 50 of Oseltamivir-sensitive influenza A/H1N1 strains 0.09±0.01 0.28±0.05
A/MIYAZAKI/111/2009pdm strain was tested Oseltamivir and Zanamivir sensitivity in the National Institute of Infectious Diseases on January 21, 2009. 
*previous data,  # half maximal (50%) inhibitory concentration

H1N1pdm
H1N1pdm

275H
275H
275Y
275Y
275H

IC50(nM)#

total
number of
samples

Table 3.  Oseltamivir and Zanamivir sensitivity test

Strains Subtype H275Y

Table 2. Detection of Oseltamivir-resistance marker from influenza A(H1N1)pdm viruses in Miyazaki during
September December 2009

kind of Case antiviral treatment Oseltamivir-resistance marker

H1N1pdm
H1N1pdm
H1N1pdm

Strains Lab.No. Date of sampling Patient's address History of traveling

Miyazaki 095 06/18 Miyazaki city Tokyo (Japan) L32I

Miyazaki 179 06/29 Kobayashi city Philippines S203T

Miyazaki 185 07/02 Kobayashi city Canada N87K S203T

Miyazaki 195 07/03 Nichinan city Osaka (Japan) S203T

Miyazaki 216 07/09 Miyazaki city New Zealand S203T

Miyazaki 242 07/31 Miyazaki city Micronesia S203T

Miyazaki 299 08/17 Nobeoka city Nara (Japan) S203T

Miyazaki 313 08/19 Kiyotake town Okinawa (Japan) S203T

Miyazaki 315 08/18 Miyakonojo city Fukuoka,Nagasaki (Japan) S203T

Miyazaki 375 08/26 Nobeoka city no traveling A186T S203T

Miyazaki 383 09/09 Miyazaki city no traveling S203T

Miyazaki 419 10/21 Miyakonojo city Fukuoka (Japan) K171R A197T S203T

Miyazaki 504 11/05 Nichinan city no traveling A197T S203T

Miyazaki 505 11/05 Miyakonojo city no traveling A197T S203T

Miyazaki 527 11/10 Miyakonojo city Kagoshima (Japan) S203T
Miyazaki 654 12/09 Miyazaki city no traveling K171R A197T S203T

Miyazaki 662 12/12 Hyuga city no traveling S203T

Miyazaki 684 12/18 Nobeoka city no traveling K171R A197T S203T

Miyazaki 685 12/19 Takanabe Town no traveling S203T

Miyazaki 686 12/19 Miyazaki city no traveling S203T
Miyazaki 694 12/25 Takachiho town no traveling T120I V132A S162N S203T

Fatal case

Table 4.  Pandemic influenza virus strains for phylogenetic analysis and detected pattern of amino acid mutation
Strain Information

Pattern of amino acid mutation
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Fig. 3. Phylogenetic analysis of influenza A(H1N1)pdm HA genes (660bp)
Isolated from the first patient in Japan, : influenza A(H1N1)pdm vaccine strain, :Isolated from patients who traveled to other countries or 

other prefectures, Isolated from patients who did not travel to other countries or other prefectures, “ ” under line shows fatal case.

North American Swine H1HA

0.001
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Isolated from the first patient in Japan, : influenza A(H1N1)pdm vaccine strain, :Isolated from patients who traveled to other countries or 

other prefectures, Isolated from patients who did not travel to other countries or other prefectures, “ ” under line shows fatal case.

Fig. 3. Phylogenetic analysis of influenza A(H1N1)pdm HA genes (660bp)
Isolated from the first patient in Japan, : influenza A(H1N1)pdm vaccine strain, :Isolated from patients who traveled to other countries or 

other prefectures, Isolated from patients who did not travel to other countries or other prefectures, “ ” under line shows fatal case.
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0.001
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Campylobacter Salmonella  

 
 

 
 

Study on contamination of Campylobacter and Salmonella in chickens,  
and relationship between contaminated chickens and food poisoning 

 
Takeshi HORITA, Hiroe FUKAE, Yuko OURA, Kimiko KAWANO, Seigo YAMAMOTO 

 
 
Abstract

Campylobacter and Salmonella are important pathogens of food poisoning. We surveyed the 
contamination by Campylobacter and Salmonella in raw chickens, sliced raw chickens and seared chickens 
collected from slaughterhouses, meat shop and restaurants. Campylobacter were detected from chickens in 
slaughterhouse, meat shop and restaurants at the rate of 100%(5/5), 45%(15/33), 28%(5/18),respectively, 
while those were detected from raw chickens, sliced raw chickens and seared chickens at the rate of 
100%(9/9), 45%(7/33), 26%(9/25), respectively. Salmonella were detected from chickens in slaughterhouses, 
meat shops and restaurants at the rate of 0 % (0/5), 39% (13/33), 11% (2/18), respectively, while those were 
detected from raw chickens, sliced raw chickens and seared chickens at the rate of 0 % (0/9), 7.7% (4/13), 32% 
(11/34). 

We performed serotyping and genetic analysis for Campylobacter and Salmonella strains isolated from 
patients, healthy carriers and chickens in Miyazaki prefecture during 2007-2009. 

Most of Campylobacter isolates were not able to determine serotype. Two Campylobacter strains from two 
foods (chicken) showed the same genetic patterns by Pulse field Gel electrophoresis (PFGE). 

On the other hand, the dominant serovar of Salmonella isolates were Salmonella (S.) Enteritidis (29 
strains), S. Corvalis (24 strains), S. Infantis (16 strains), S. Thompsons (13 strains), and S. Schwarzengrund 
(10 strains). S. Corvalis strains from a healthy carrier and a chicken showed the same genetic patterns by 
PFGE. And, S. Corvallis strains from two healthy carriers also showed the same patterns by PFGE. 
These results suggest that contamination by Campylobacter or Salmonella might spread to foods and 

people through distribution route. 
 
Key word: Campylobacter, Salmonella, serovar, PFGE, chicken, carrier, healthy carrier  
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Fig 1 The causative agent of 1048 food poisoning
cases in Japan ,2009 
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Table 1  The number of detection of  Campylobacter and Salmonella strains from 
chickens of slaughterhouse, meat shop and restaurant, respectively. 

U T 25 U T
13

U T untyped - untes ted

Sta in N o. sam p le sero type Sta in N o. sam p le sero type
1 patient U T 14 food U T
2 patient F ,O 15 food U T
3 patient F ,O 16 food
4 food G 17 patient U T
5 food U T 18 patient U T
6 food U T 19 food
7 patient U T 20 food
8 food A 21 food U T
9 food U T 22 food U T

10 food U T 23 food U T
11 food U T 24 food U T
12 patient U T 25 patient
13 food Y

Tab le 3   C am pylobac ter sero type fro m  pa tients, hea lthy 
carrie rs  and  foods (c hickens).

Table 2  The number of detection of Campylobacter and salmonella strains from raw 
chickens, sliced raw chickens, and seared chickens.

serovar antigen patient carrier food total

1 S. Enteritidis 09 g m 28 1 0 29
2 S. Corvallis 08 z4 z23 1 14 9 24
3 S. Infantis 07 r 1 5 4 6 6 16
4 S. Thompson 07 k 1 5 7 6 0 13

6 S. Schwarzengrund 04 d 1 7 1 6 2 9
5 S. Manhattan 08 6 d 1 5 1 4 5 10

7 S. Agona 04 f g s 0 5 2 7
8 S. Stanley 04 d 1 2 5 1 0 6
9 S. Typhimurium 04 i 1 2 5 0 0 5
10 S. Cerro 018 z 4 z23 1 1 2 4

1 09 g m 28 1 0 29
2 08 z4 z23 1 14 9 24
3 07 r

Table 4  Salmonella serovars from patients, healthy carriers 
and foods (chickens).

positive negative positive negative
slaughterhouse 5 5 0 0 5
meat shop 33 15 18 13 20
restaurant 18 5 13 2 16
total 56 25 31 15 41

Campylobacter SalmonellaSource from total

positive negative positive negative
raw chicken 9 9 0 0 9
sliced raw chicken 13 7 6 4 9
seared chicken 34 9 25 11 23
total 56 25 31 15 41

Campylobacter SalmonellaSample from total
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Food 1

Food 1

Food 2

Food 1

patient

patient

Healthy carrier

Food 1

Food 1

Food 2

Food 2

Healthy carrier
Healthy carrier

Food 1
Food 1

Healthy carrier

Healthy carrier

Food 3
Food 3

Food 3

Food 3

patient
patient

Food 2

Food 2
Food 2

patient
patient

Food 2

Healthy carrier
Healthy carrier

S. Hadar
S. Agona

S. Corvallis
S. Corvallis
S. Corvallis

S. Corvallis
S. Corvallis
S. Corvallis
S. Corvallis
S. Corvallis
S. Corvallis

S. Mbandaka
S. Mbandaka

S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Infantis
S. Agona
S. Agona
S. Agona

5
34
26
27
23
25
17
38
37
39
24
6
8

31
42
9

41
10
11
12
32
33
13
14
15
32
33
16
3

35
36

Bln Xba

Food 1
Food 5
patient
patient
patient
Food 4
Food 2
Food 2
Food 6
Food 1
Food 5
Food 1
Food 6
Food 3
patient
patient
Food 5
Food 2
Food 2
Food 1
patient
Food 1
patient
patient

C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. coli
C. jejuni
C. coli
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni

23
14
12
7
25
13
5
6
15
21
22
11
8

20
1

17
24
16
4
10
18
9
3
2

C. jejuniFood 2

patient

Food 2
patient

Food 3

Food 1

Food 4

Food 2
Food 1

Food 5

patient

patient

patient

Food 1
Food 1

Food 5

patient

patient

Food 1
Food 6
Food 6
Food 5

patient
Food 2

C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. jejuni
C. coli
C. coli

5
6

12
18

25

20
13

11
10
9
1

4

14
24
7

21

23
15

16

8
22
3
2

17

Sma  Kpn  

Food 1 is seared chicken, Food 2 is sliced raw chicken, Food 3 is minced chicken. 

Food 1 is seared chicken, Food 2 is sliced raw chicken, Food 3 is chicken liver, Food 4 is chicken breast, Food 5 is
chicken tenderloin, Food 6 is chicken thigh.  The number indicated is same to the strain No. in table 3. 

Fig.2 Result of gene analysis by PFGE of Campylobacter

Fig.3 Result of gene analysis by PFGE of Salmonella 
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2009

Studies on Daily Intake of Environmental Chemicals from Diet in Miyazaki (2009)

Yuzo YAMAMOTO, Tetsuroh FUKUCHI, Yuji NONAKA, Hirofumi MORIOKA,
Mariko MORIKAWA, Kyoko KABAYAMA and Yoshikazu KODAMA

Abstract
The daily intake of environmental chemicals from diet in Miyazaki prefecture in 2009 was studied as a part of

total diet study in Japan estimation of daily dietary intake of food contaminants , conducted since 1977. Results in
2009 are given below;

1 About the organochloric pesticides, p,p`-DDE was detected in group .

2 The organophosphorus pesticides were not detected.

3 PCB was detected in group .

4 About metals, Hg, As, Zn, Cd, Mn and Cu were detected though Pb was not detected.

5 Estimated daily intakes of these environmental chemicals were less than ADI acceptable daily intake .

Key words : daily dietary intake ; organochloric pesticides ; organophosphorus pesticides

1977

14 16
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14 -HCH -HCH
-HCH -HCH total-HCH p,p'-DDT p,p'-DDE
p,p'-DDD o,p'-DDT total-DDT
Dieldrin Heptachlor HCE HCB

3
MEP

PCB 1
PCB

7
Hg As Pb Cd Cu Mn Zn

ADI Acceptable Daily Intake
Table 1 Table 2

ADI
ADI

kg
ADI

p,p'-DDE 10
2.61μg

PCB
10 0.262μg

Hg 10 7.66μg
As 1 2 8 10 13

46.2μg Zn 1
13 11247μg

Cd 1 5 8 10
27.2μg Pb

Mn 1 12
4589μg Cu 1 13

2057μg

14 16

ADI

1

1977 2007 , 2008,
.

2 2005 , ,
, 2005, p.491-496.

3 2005 , ,
, 2005, p.376-378, 380-381.
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Table 1 Analysis results of metals in the diets to estimate the daily dietary intake in Miyazaki 2009

First line : concentration in a group, ppb on a whole basis cooked and estimated as values before being
added with water for homogenizng

Second line : daily intake μg/man ; total ND=0

*1 : PTDI resolved at Joint Meeting on Pesticide Residues
*2 : PTDI Provisional Tolerance Daily Intake
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Table 2 Analysis results of metals in the diets to estimate the daily dietary intake in Miyazaki 2009

First line : concentration in a group, ppb on a whole basis cooked and estimated as values before being
added with water for homogenizng

Second line : daily intake μg/man ; total ND=0

* : PTDI caluculated from PTWI Provisional Tolerance Weekly Intake, WHO
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Reanalyses of Hot Springs in Miyazaki Prefecture 
Reanalyses of Hot Springs in Miyazaki Prefecture 

Yuji NONAKA, Tetsuroh FUKUCHI, Hirofumi MORIOKA, Mariko MORIKAWA 
Yuzo YAMAMOTO, Kyoko KABAYAMA, Yoshikazu KODAMA 

 
Abstract 

We reanalyzed the water qualities of hot springs in Miyazaki Prefecture whose previous analyses 
had been performed more than ten years ago. 

According to the reanalyzed data, the springs were classified into sevarel types. They consisted of 
hydrocarbonated springs (14) simple hot springs (12) common salt springs (12) and so forth. The  
quality types of 11 hot springs changed. Three therapeutic springs changed to mineral springs. A 
mineral salt spring changed to a simple spring .The components of 6 springs changed. The pH of one 
spring changed.  

The results showed that the water qualities of hot springs should be analyzed periodically. 
 
Key words:hot springs, components of springs 
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Radioactivity Monitoring Data in Miyazaki Prefecture ( ) 
Radioactivity Monitoring Data in Miyazaki Prefecture ( ) 

Yuji NONAKA, Tetsuroh FUKUCHI, Hirofumi MORIOKA, Mariko MORIKAWA 
Yuzo YAMAMOTO, Kyoko KABAYAMA, Yoshikazu KODAMA 

 
Abstract 

In Miyazaki Prefecture, environmental and dietary radioactivity has been monitored since July 
1988. This paper reports the radioactivity survey data from April 2009 to March 2010. 

Gross  radioactivity in rain samples was N.D. 2.9 Bq/L. Cesium-137 in green teas, soils and  
fallout were measured at 0.11 2.6 Bq/kg by -ray spectrometry. The environmental radiation dose 
rate was 24.3 54.3 nGy/h using a monitoring post. There was no significant difference between the 
levels of the past years in Miyazaki Prefecture and those of other prefectures. 

This radioactivity monitoring survey was consigned by the Ministry of Education, Culture, Sports, 
Science and Technology. 

 
Key words:radioactivity,  -ray spectrometry, gross  
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Study on Characteristics of Photochemical Oxidants and Particulate Matter
“ A Regional Characteristic of Miyazaki Prefecture ”

Hideki IWAIZONO, Shinichi MIZOGUCHI, Masakazu NAKAMURA and Jun IWAKIRI

Abstract
A photochemical oxidant warning is announced in each Kyushu prefecture after 2007, and it is only Miyazaki

and Okinawa that it is not announced. The photochemical oxidants concentration is a tendency to increase
nationwide. We started collaboration(Ctype) with National Institute for Environmental Studies and local
environmental laboratory organizations in 2001 to elucidate these causes. This prefecture participates from
2005.

We considered a regional characteristic this time. About the photochemical oxidants concentration,
from March to May were strong in a tendency to increase in particular. Althoughthere was it in a tendency to
decrease nationwide, in late years, about the particulate matter concentration, there was the place that increased
like this prefecture in the area that was near to the continent.

About these causes, it was estimated that the influence of the advection of the air pollution material
from the continent was big. It will be necessary to watch it closely because it seems that influence continues in
future.

Key words: photochemical oxidants, particulate matter, air environment
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Study of acid rain in Kyushu region and Okinawa prefecture and Yamaguchi prefecture

Masakazu NAKAMURA, Jun IWAKIRI, Hideki IWAIZONO, Shinichi MIZOGUCHI,  
Sachiko TOMIYAMA, Nobutaka TOMOYOSE, Okihiro OISHI and Kazuhiro FUJIKAWA  

 

Abstract
We would study acid rain jointly as a part of policy cooperation by Institute in Kyushu region, Okinawa 
prefecture and Yamaguchi prefecture. We reported about pollution characteristic and influence of the cross-
border air pollution in first period report. We compiled a result as the second middle period, we report the 
contents.
Key words: acid rain, cross-border air pollution
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Study on the Concentration of Trace Metals in Atmosphere Suspended Particulate 

Shinichi MIZOGUCHI, Jun IWAKIRI, Hideki IWAIZONO and Masakazu NAKAMURA 

Abstract
  We sampled trace metals in atmosphere suspended particulate since November 2009, and analyzed 19 
metals. 
   As a result, the concentration of anthropogenic metals showed a high concentration on the day of Asian 
sand dust and the day of high concentration photochemical oxidant.   
  Moreover, the influence of the cross-border air pollution was suggested from the metal concentration ratio 
that was the index of the cross-border air pollution on these days. It was guessed that the trace metals was 
long-range transported with Asian sand dust and source of photochemical oxidant. 

Key words : trace metal, atmosphere suspended particulate, long-range transport
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Table 2 Correlation diagram of metal concentration
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Table 3 Average of metal concentration on the 
day of Asian sand dust and on the day 
of high concentration photochemical 
oxidant 
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Fig.1 V/Mn ratio and concentration of V and Mn on 
the day of Asian sand dust 

Fig.2 Pb/Zn ratio and concentration of Pb and Zn on 
the day of Asian sand dust 
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Analysis of heavy metals in industrial wastewater by ICP-AES 
 

Ryo TACHIYAMA, Izumi AKAZAKI, Mikiko IWASA, Issaku YAMAMOTO,  
Megumi SUGIMOTO and Kimio NAKAMURA 

 
Abstract 

For the ICP atomic emision spectrophotometireal analysis of the heavy metals in industrial 
wastewater, it is important to take the spectral interferences and nonspectal interference of major 
elements into consideration, because in some cases the interferences lead wrong analytical values.  
 We studied that the spectral interferences and nonspectal interference of nitric acid, sodium and 
calcium have influence on analytical values of heavy metals (Cr, Mn, Fe, Cu, Zn, Cd, Pb). The 
results showed that these interferences gave a wrong recovery of heavy metals. However the wrong 
effect was almost controlled by internal standard method. We also confirmed that internal standard 
method was effective for simulations analysis of the heavy metals in industrial wastewater. 
Key words ICP-AES, heavy metal, industrial wastewater, interference, internal standard method 
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Table 1  Operating conditions of ICP-AES 

Spectroscope Sequential monochromator
Frequency 27.12 MHz
RF power 1.2 kW
Coolant gas 14 L/min
Plasma gas 1.2 L/min
Carrier gas 1.0 L/min
Observation height
in plasma 15 mm

Integration time 5.0 sec
Analytical line Cr  267.716 nm Cu  327.396 nm

Zn  213.856 nm Cd  226.502 nm
Mn  257.610 nm Y   371.029 nm
Pb  220.351 nm Fe  259.940 nm
Na  589.592 nm K   766.491 nm
Ca  393.366 nm Mg  279.553 nm
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Fig.1  Effect of nitric acid concentration on 

recovery of heavy metals 
  

 
 
Fig.2  Effect of nitric acid concentration on 

recovery of heavy metals by internal 
standard method 
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Fig.3-1  Effect of calcium concentration on 

recovery of heavy metals 
 

 
 
Fig.3-2  Effect of sodium concentration on recovery 

of heavy metals 
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Fig.4-1  Effect of calcium concentration on 

recovery of heavy metals by internal 
standard method 

 
 

 
 
Fig.4-2  Effect of sodium concentration on recovery 

of heavy metals by internal standard 
method 
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Figre 5  Effect of sodium concentration on 
recovery of heavy metals by various 
wavelength 
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Fig.6-1  Effect of nitric acid concentration on 

recovery of heavy metals on ultra sonic 
aerosol generator 

 
 

 
 
Fig.6-2  Effect of calcium concentration on 

recovery of heavy metals on ultra sonic 
aerosol generator 
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Fig.6-3  Effect of sodium concentration on recovery 

of heavy metals on ultra sonic aerosol 
generator 
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Table 2  Recovery of heavy metals on industrial 

wastewater 
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1) 2 (3),  
43-49, (1997) 

2)
90-118, (2007) 

3)
/ICP-AES

30, 45-50, (2003) 
4)

ICP
16, 61-69, 

(1988) 
5)

40, 101-106, (1991) 

Na
K
Ca
Mg

- + - + - + - +

Cr 46 89 91 96 71 93 56 81
Mn 49 88 95 110 77 94 69 83
Fe 46 102 113 110 96 103 65 79
Cu 62 115 105 108 101 105 91 110
Zn 55 98 97 95 86 101 96 100
Cd 46 95 88 98 67 89 63 77
Pb 50 89 75 91 70 90 70 84

5.6
internal
standard
method

14000

m
g/

L
re

co
ve

ry
 

%

A-1 A-2

25

C
750 4500 2400

B

16

14
4400

23
85 43 11000
16 16 23
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24 12 20
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1 3

27 9 2

42 3 29
5 30

3
1,823.44 1,332.51

43 4 1 1
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46 8 7
5 30

1 2

47 5 30
5 30

2 163.89

55 10 1
3 6 31

2
1,667.04 1,156.84

56 4 1 126
29

2 4 1

2 3 2

1 3 6

10 4 1

11 4 1

14 3 25

19 4 1

21 4 1

22 4 1
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