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1To7, Gll4 FKOGILLT 2oV TiE, Kimura

-20-



HARRESEREE ¥ —FH 5 27 5 (2016)
2-parameter model Z A 7= Maximum-likelihood (ML)
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N13 REE H28.3.19 NoV GlI GIL17 23 43 0 5 0 1
N14 [EEEFIEMmEE |H28.4.12 NoV GII GIL17 5 18 0 9 0 3
H28 [N15 BRRSEE H28.4.26 NoV GII GIL17 4 9
N16 B BB iRE H28.7.2 NoV GlI GIL3, GIL17 6 36 0 19 0 19
5 105 262 0 2 0 126 0 127
. mhEE
=2 EHHREMEANTERE L= NV 2K 5 BIEAEH(2015/16 —X)
= pre s = = ) #E it HERY B
£E | 2HES Bk HEFERAA | BHEREE | EEFR B | hah | BER | BN | BEN | hah | Bk | BER
aN1 RER H27.12.4 NoV GlI GIL.17 5 5 0 3
aN2 REER H27.12.8 NoV GlI GIL3 4 6
H27 |aN3 YHE H27.12.14 __ [NoV GIl GIL3, GIL17 3 3
aN4 INEER H27.12.15  [NoV GII GIL3 4 4
aN5 [EEEREmE [H28.3.17 NoV GI GL6 4 4
Hog |2N6 REIE H28.4.19 NoV GI GL6 7 7
aN7 ZANEULIRES H28.5.13 NoV GlI GIL.4 5 10
it 32 39 0 0 0 3 0 0

W gl

-21-




HAREERBI R EE ¥ —FEW 5 27 5 (2016)

28 Gl.4/AJ004864/U595_96
i Gl 4/EF126963 Y erseke_2006a
GllL4/AY883096/Hunter_2004

2 Gl 4/GU445325/MewOrleans_2008
Gll.4/AB220921/Asia_2003

—— GllL.4/AY485642/Farmington_Hills_2002
Gl 4/EF126965/0enHaag_2006b

ah7
Gl 4/JX459908/Sydney_2012

45 N7

Gl 4/XT6716/Bristol

22

il

0.005
1 2015/16 >—X VI BRaREHIMN HRE Ehf- NoV GI1. 4 DR
Behlg - R 1-20DFEHIFS, BE : BHEEH

al1

aM3

N16_1/4

N15

MN14

N13_1/23-2

N13_21/23

- N11
Hu/GlIAPI2015/GII P17_GI 17/Kawasaki308_LC037415
100 | N10

N9
ap | HU/GIIIP/2014/GII.P17_GII.17/Kawasaki323 AB983218
HU/GITW/2013/GIL1T/13-BH-1_KJ156329

NG

N1z

N16_3/4

HU/GIMHK/2014/GIL 1 T/ICUHK-NS-463_KP998539

HU/GIIVCN/2014/GIlL17/Guangzhou/41621_KR020503

NGB
L— N13_1/23-1
Hu/GII/US/2005/GII.17/Katrina-17_DQ4 38972

Hu/GIVGF/1978/GII17/C142_IN69304 3
55 | Hu/GIMUS2002/GILAT/CS-E1_AYE02009
100 Hu/GIFP2002/GIL 17 SaitamalTe7_K.J 196286

0.m

2 2015/16 >—X VI BiaREHIA Skt Sz NoV GI1. 17 DRkt
BS54 - &R 1 - 2 DEHIFES_BBHINTEEGTFESIARE C THHREH/BEHID NoV 5%
B BhEES

-22-



HFARERREREE ¥ —FEHR 27 5 (2016)
3.3 HFEH/EADBEI O—X 2D NoV DEE
2014 42 9 H~2015 4£ 8 J] (2014/15 > —X) %
TIZHE RN THRE LB IBRFFICOWT BRI
WM 24T - 72, B EST — 2 B> T\ D
2013/14 > — R b & T, 2013 4£ 9 H ~2016 £E
8 HETMD 3 —X (2013/14~2015/16 2 —R>)
ICHEARRATREA L, NoV 25 S B g4 S5
IZ2WT, B TRECEEEE Y R L (B
IVEYL I E £ 20N, TIVE CTEERA TR E STy
7= Gll.4 R H$E, 2013/14 2 — X 3 20 Fifiil % &
(o, R L, EEE EEOERTH -7 Y
(®3), —F. ZD 3 —X L THHEDH IR
IZHDHDILGILT TH Y, 2015/16 > — A 21k 12
FHHHBmE S (K 3), 2015/16 > —X 2B
W, *ﬁﬁjﬁmﬂ%%ﬁﬁot X GILLT TH T8
RN TEL MHENTZDIEGI3 THY , 8 F
%b%*ﬁtu i, HERENICEBTS GIL3 1,
2010/11 ~‘/~7\“‘/%§%{?& T EN TR 7,
3.4 BEIV—AVIZHREEINIGIL 4RUGII 17
Gll.4 OREM72 T D7D, X 1 D 2015/16 — A
YO 3 BRIz, BIEFEYT — % B3 -> T D
2013/14 > — X2 (20 ¥%) . 2014/15 > — R (14 ¥F)

m2013/143—X>

3]
=

m2014/153—X

D G4 DHIEDRIEEAT T2, 728, 1 DDOHEHFIN
THIEFFIR TR/ D HOIZONTIE, FHfFRk &
LT 1 DOEFIET 2 RAT, SRBH-AT ORI,
36 $f§J BT % G4 1% Sydney 2012 JE{LIEE. 1 F451
155 GII.4 |% DenHaag_2006b JEEWKIZ /RS L

71 (X 4), FHmMICHT U MLIZEZ A, ~FIC

DT CTHRA LT Y, DenHaag_2006b FEEIKEA K H
ENFZDIE 2015 4E 2 A DFEFITH-7- (M5),

GIL17 {2V T ERRIC. X 2 0 2015/16 3+ — R
D 12 BRIz, BIEFEST —F ko> T\ D
2013/14 > — R (28K)., 2014/15 > —R > (11 ¥F)
D GIL17 DHFERRDRIE 21T > 7o, SRAAHRHT ORE R
24 FHNZEBT B GILLT 1) LR OB s 71,
1 FHCBT 5 GILT IFBERO IHE & AU &
iz (l 6), FFHBICI T R L&A, LT~
FEZRIINTTHRELTEY, HEE RS RIS
72DIX 2013 4 12 HOHEHICTh-7= (7).,

2015/162—X s

=
[+5]

=
(6]

=
;]

Vo]

Bt B3

Gl

X3 BHREAN (F

GINT| GI.L1 GIL.2 GI3 | Gl4 ‘ Gl.6 ‘ GL7 Gl NT‘ Gll.2 ‘ GlL.3 ‘ Gll.4 | GIl.6 | GII.8 GII.13 GII.14/GIl.17|GIl.21

Gl

HFMREFAENZEL) D NoV Ik 2 BEXERDEEFRRNEHIEK

(2013/14~2015/16 >—X>)

-23-



FARRBREREE 7 —FEH 55 27 %5 (2016)

2014/15-12
2014/15-13
2014/15-11
20141510
2014/15-8
2014/15-5
2014/15-3
20131415
20131416
20131417
20131418
20131419
2014/15-1
20131413
20131412
20131411
20131410
2013148
2013147
2013146
2013145
2013144
2013/14-3
201314-2
GlI.4/JX459908/Sydney_2012

—45,7201&’18%14
2015/16-N7

2013/141
2013/114-9
2014/15-2
2014/15-6
2014115-7
2014/15-9
2014/15-14

@

GII.4/X76716/Bristol

20131414
2013/14-20
2015/16-aN7

Gl 4/GU445325NewOrleans_2009
Gl 4/AB220921/Asia_2003

2 55 2014/154

L GIl4/EF126965/DenHaag_2006b
Gl 4/AY853096/Hunter_2004
S Gl 4/AJ004864/US35_96
GIl.4/AY485642/Farmington_Hills 2002
GII 4/EF126963/Yerseke_2006a

—
0.005

4 2013/14~2015/16 L —X U IZBRGREHIM SIRH Stz NoV GI1. 4 DRk

12
AR

W Sydney_2012
m DenHaag_2006b

W & v ;M =~ 0 W

B AN
(=T ]
—_—
ro T —

I0 v eee—

11
12
AR

I0 v

9 10111 3 6 78 9101112 3456 7 8 9101112 34 6 7 8
R ABARRA A RRRRRARRRA RRRRBRBBRRBARRBA R A BAARRA
20135 20145 201545 20165F

5 2013/14~2015/16 >—X(Z#1F5 NoV GII. 4 D4 A Rl H EHI%

-24-




FARRBREREE 7 —FEH 55 27 %5 (2016)

2015/16-N16
Hu/GITHK/2014/GII17/CUHK-NS-463_KP938539
2015/16-N12

2015/16-N6

2014/15-11

2014/15-10

2014/15-5
Hu/GIVCN/2014/GI1.17/Guangzhou/41621_KR020503
2014/15-3

2014/151

— 2014/15-8

5

=]

Hu/GIMWI2013/GIL17/13-BH-1_K.J156329
2014/15-2
2014154
2014/15-6
2014/15-7
2014/15-9
2015/16-N8
2015/16-N9
2015/16-N10
2015/16-N11
2015/16-N13
2015/16-N14
2015/16-N15
2015/16-aN1
2015/16-aN3
Hu/GIJP/2018/GILP1T_GII17/Kawasaki308_LC037415

100

2013/141
— Hu/GI/GF/1978/GI1.17/C142_JN693043

HU/GIINUS/2005/GIL17/Katrina-17_DQ438972

e
ol Hu/GINUS/2002/G1117/CS-E1_AY502009
100 | Hu/GIIJPI2002/GII. 17/Saitama/T87_K.J196286
—
0.02

2013/114-2
?{ Hu/GIAJP/2014/GILP1T_GIl.17/Kawasaki323_AB983218

6 2013/14~2015/16 > —X VI BIBREHIA SHRH Stz NoV GIL. 17 D Fiffits

BHEMR
o [l (¥ w
I0

123
A RA

I0 | e

5 102 3 4
A A A AR

91011121 2 3/4/5 6 7 8 /9 1011 4 6 7 8 91011 2 5 6
A RBBARRRARRRRRABRBARA A R AR BBBA A R A
20135 20145 20155 20165

7 2013/14~2015/16 —X 12§ 1+5 NoV GI1. 17 D4 B Rl HE451 5

-25-

7
A

8
A

m G617
m [HGIL17




HAREERBI R EE ¥ —FEW 5 27 5 (2016)

4. EE
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Genetic analysis of noroviruses responsible for gastroenteritis outbreaks in the 2015/16 season

Kyohei Saka, Manami Musashi, Motoko Bodaiji, Rika Tsutsui

We conducted genetic analysis of norovirus (NoV) extracted from 23 cases of gastroenteritis occurring in
Aomori Prefecture between September 2015 and August 2016 (the 2015/16 season). The results of analysis
showed that GI1.17, which was reported as a new genotype in 2014, was detected most frequently (12 cases), and
caused epidemics in Aomori Prefecture. After GII1.17, the next most frequent variant was GI1.3 (8 cases). The
only Gl1.4 detected was of the Sydney 2012 substrain, and only 3 cases of this variant were detected. Up to the
2013/14 season, the main epidemic variant of NoV in Aomori Prefecture was Gll.4, but from the 2014/15

season onward, GI1.17 became the main epidemic variant.

Key words: Norovirus, Gll1.4 variant, GI1.17, Molecular epidemiology
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ERAMES FVEMMOESREKRI O LTS5 T7 4 —IZKHRIEIZDONT

feamin Al P % ERRA

FOETE A HFED R A BRICHOWT, BElEks o~ s 279 7 4 — (UPLC) JEDSHEME AR Lz,
UPLC Tl fEkomEEifik7 n~ /57 4— (HPLC) #£L Vb, RUEAHE (DA) L= RUEAR
(epiDA) D IBEFENH T4 > T2, UPLC 7 v~ k7T MMl L7-#E5, UPLC & CIX DA B —2 D7 —
UL DD BT, B, YT HAFE~OTMBNGERERFE IOV T, HPLC #£& UPLC ik (A 7
L3FE) L OHBEORELEIToI-E A, HIEDEWZ L HREEOAEFEIRN LWV D a3,

Key words : amnesic shellfish poison, domoic acid, HPLC, UPLC

1. %8

THKEBEDHI L, RETHA1E, HEREMEEL O
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KAl (DA) LZORMEATHLIE Ny E
AW (epiDA) %R L L7-iliEEsctE HEald, 4r
WK TEER SN TWS HMEDARFETHS, 7
FRETIX EU IR T A4 2T 5720, L
WE=F ) IR EER L TBY ., SiEmEiICo
WT 4 ISOMEC17025 sURPITREE 2 i L CHEhE L
TNHLEZATHD,

THEORFICE, IBRMERRE, REERR, i
BHIMEAFERENGEND, b0 HH, FilE
AP E TR, FRRERE R X 7 A Tlk, ZNET
MR E N7z Z L1372, L LT, 72 U &%
EEE T, ML LEEHORHICZE Y, TR
HEARZ T WO BENRAELTRY, Bk
PHBOARKTH D DA D, T 20 OREOUEE O
RBZE LTS & WD BEiOF R Rk s
D [X 112 DA L epiDA D4y THE#ER A 7 LT,

WEFTCIL, AL, Hatfield 42 5L L LT, (b) epiDA
242 nm ORI K B @ik s a~ N 7T 7 4 — B 1 DA R epiDA D FHEE=
(HPLC) £ TN L C& 7=, T4, @EdiRiks o
~ hZ7' 77 (UPLC) HAIZLE, SrHrisi 2 Fi 2. EERUHRE
T B, E=Z I 7 ORI UPLC 24613 57- 2.1 8
DO EAT - 1D THET 5, HPLC 25, B/ ERT S LC-VP 2 v, 7

T LE LT, B4E%H CAPCELL PAK C18 UG120
($4.6X250 mm) FFES um 12, MATH— KA T A
& L ClA#:AE CAPCELL C18 UG120 (4.0 X 10 mm)
W,
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UPLC %5 % Waters #15 ACQUITY UPLC H-Class
R, 7 5 E LT, R ACQUITY UPLC BEH
C18 1.7 um (4 2.1x50 mm 33 L O 100 mm) (L4 T, BEH
#1525 50 mm. 100 mm & T 5,) KROVEE
ACQUITY UPLC CSH C18 1.7 um (¢#2.1x100 mm) (24
. CSH AT LEMT D) &Mz,

2.2 RERUEH

DA ORI OEERE I, Tk F 4 NRC
CRM-DA-g A% (DA+epiDA & L T 103.3+25
ug/mbL) % 10%7 & b=k U L CEEAR L CHEH
L7z,

DA OBt =a v o — L OFEIHEREE L L
TiX. 7% NRC CRM-ASP-Mus-d % fHv 7=,

WNEIGABRIZ VD DA OEHERRTZIZ. Sigma
#t Domoic acid T 134 7V 28 % 10%7 & b=k
UNTHEfEL, ERLELOEMH L, DR E
L7,

DA ORI ESIZ N A & ) — VDT
b=k UJWIHPLC [, HEfbT F U & ATy
#%C, HPLC U UPLC OSBRI L=
f21X LCIMS . bV 7 A alifg, X7 =1
L, T UE=TKITHAIERR, RIBKET E=T
TR THY . WTRHRDEMEE T3 T
HoT,

FIMEGRER ORI T BRETEPER & T A DF %
HOR—NVART ¢ ZH LT b D E Ve,

3. Ak
3.1 LCHHrAti&EAs

FiEE, IUARSOBE#R Y (B Sh TWED T,
NN Q) = TR

7—RF7at vy —TCTHI L TZH— R T o
DHEREHZ, 50% A % /) —NENZTHREYFA X
L, w0l T, REZFLE 045 um O 7 4 LA
—TABL, 2T 4 a=7LTEV-SAX 2
=% 7 2 (Agilent 5 Bond Elut LRC-SAX 500mg)
(Z£afaf L. 0.1 mol/L NaCl (10% 7 & k= k U JLIRIR)
TAMI Z AL S E, 1 mol/LNaCl (10%7 & k= k
VVERHR) 12 &0 BRI & R S TR L7,

HPLC % (X UPLC Bl L vEsni-2 a~< h 7
T LEFHMET N, FEMC K R L 7= Mus-d i
WiREREICf Lz,

WNENGERERIE, 2015 4FFE (1 A~3 H) OFE#R
WRPRBIBRER 2 7 T A ik (k%5 278-13~
278-33-1) |2, DA OIFEERIEABIN L, L%, HER
InoFELE FRRIZ, fiiH, FHEROBEEZTT > THRIK
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25T, Bamatricfit L7z,

3.2 HPLC /&ty
(1) HPLC =1+ 5558048

HPLC IZB W\ Tl 0.1 VAV%D U 7 v A4 a fiilig 4
AT 10%T & F= Y AERWE, ARtETHN
9. H—5{F (isocratic) OBEFHAZ -,

(2) HPLC &4
FLIZHPLC &0 o bFEER B DO &EFIFL LT,

#= 1 HPLC &4
i 1 mL/min
BT LIREE 40 °C
s W e ¢ BE
Fi i 242 nm
FeaEh ke Isocratic
Sy T e 20 min
sEHEA R 20 uL

3.3 UPLC

(1) HS5LOER

UPLC {23\ TlE, 5L LT, EU®DSOPY |
FCHIAN S D BEH 47 7 4 50 mm Z2 558K & L7225,
H>> T UPLC 4% isocratic §fF Tt L7-BRIZ.,
CSH 71 7 LsEls), SyBERES BAF T - 72D T,
ARENTZENBINZ TR LTz,

% 72 UPLC HEESUES D B UPLC Z9HrEstthis s
FINTEY, ZRHMATHRF LTz, ZOHIET
12100 mm @ BEH 7 7 MEFTH o 7=,

(2) UPLC [ZHBI1T+BFEMEE &K U HTEM

UPLC 23\ Cidk, BEHICARLEZ B LTz,
BEH # 5 4 50 mm i, EU @ SOP? Z#inSft%
WAL, CSH 7 AT, EO5MAEENZE LT
WH L7z, &2 IBEHAEROSMH 2 LT, AR
7530 mM FR/KIIE, B 2330 mM & LTOXR
EENTEBUNTZ = UL THoT=,

F72BEH & 7 A 100 mm & FV = & & OAENED
S AF 2R LTn, T 2T, AR
50 MM D X[ %5 A7 2 mM FEET L =17 LKA
WTHY ., BIRIL
T hr=FVU/:/K:500 mM REEKET E=D
I 5% T BT K
=450:305:2:175
ThHol,



ARG ¥ —

#=2 UPLCE&H—&
(@) BEH 5.4 50 mm (&R

%275 (2016)

4. #BR
41 HLC YRR RIS A

BEEARE 2(a) 1=, DA DEEHERIE ST(1) 12 T HPLC
F 20 (min)  fied (ml/min) A% B% _ ZJfid TRLNWZZ u< b 77 L0 DA O —7 ifhamr
o 0.4 93 3 6 +, E£72112(b) 12, Mus-d DFHHIEIZ OV T D2 1
0.30 0.4 95 5 [ o _
2.50 0.4 60 40 6 ~ 8T KERT,
251 0.4 95 5 6 HPLC T. DA & epiDA Ot — 7 (3554458 L
3.00 0.4 95 S5 - TN
UPLC &4
it 0.4 mL/min 4.2 WPLCYRAR TS L
7 5 LRFE 315G 3. MABLUHSIZ, ENEIBEH 77 450
R W R - _ .
BLEE TP s mm, CSH 7“JZA\ BEH 73 Z 2 100 m\m?ﬂ%b\f_*
Bl Gradient HCOREREYRIE (8) XY Mus-d HhHREIR (b) D2
53 TR 4 min - _
SEHEAE i R~ b7 LETT.
(b) GSH A5 LfEFR% .
BEROEREY v
—sT(1)
H\T "le(lnin) {J_fLJ’ﬁ (II]L "111i11) A% B% -’"‘J ﬁl_l. ....... ST(1)x10
nit 0.4 95 5 6
0.30 0.4 95 5 6
3.50 0.4 60 40 [ epiDA
3.51 0.4 95 5 6
2.00 0.4 o5 5 S (O W .ol
15 16 17 18 19 20
UPLC %H._ R EFRFR (min)
ik 0.4 mL/min (a) 1REEHS
H S LR 35 ¢ DA
R R W I FE Y
& 242 nm
B Gradient
S BT 7 min
ljrt.#‘{"f{_)\ﬁ S LlL epiDA
(¢c) BEH 754 100 mm {51 AR 15 16 17 1.8 19 20
BEE A R EFHEFR (min)
B fi#E(mL/min) A% B%  Afid (b) Mus—d HH:R®& 6 ZEFR)
init 0.6 95 5 G . e R
1.00 06 90 10 6 2 HPLCI=&1+5 DA DE—T /K
1.50 0.6 87 13 6
1.51 0.6 95 5 -
UPLC &4
i 0.6 mL/min
57 LIRE 30°C
AR Er W RE R
f = 242 nm
EEH Gradient
Sy BT e 4 min
AkhE A B 5 ulL
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——5T(1)

N ------- ST(1)x10

21 2.2 2.3
FRFFHFRE (min)
(a) REBRK
/DA
T epiDA
2:1 2.2 2.3 24 2.5

FREFEF ] (min)
(b) Mus—d AR G EFHRR
X3 UPLC (BEH 54 50 mm {EFHRE) 1245145 DA
DE—Y Rk

—5T(1)
------- ST(1)x10

epiDA

2.9 3 3.1 3.2 33
E 5505 (min)
(a) RERHK
= DA
epiDA
29 3 3.1 3.2 3.3

R R (min)

(b) Mus—d A& (5 EFHF
X4 UPLC (CSH # 5 L&A I2E1T5
DA D E—U Mtk

—sT(1)

\ T ST(1)x10

2.15 2.25 2,35

1.I95 2‘;35
FEFEF R (min)
(a) REBRK
DA \
epiDA
e
1.95 2.05 2.15 2.25 2.35
BRFEFFEM (min)

(b) Mus—d Hittia& (5 EFHH
5 UPLC(BEH 7354 100 mm {SEFREF) 235174 DA
D E—I K

5. E®
5. 1HPLC ¥ O~ v 5 LEWTIC K DIBRERE. »it

EEXUVI A M) —FREOFES

BB O N LiE, 2 r~ hYT T 4 —iTBl
. N T NEAEROME E R C 5,

N= (a)
I T, tg FE—7 ORFRHE, 0, 1. =2 D
AEARNE W, ERZRDBMRNH D,

Wh = 23550}

F7o. OHEE 99 R 1X. oD E— 7 O
75 At &, ZoDE— 7 OFERIE W, . W, &%
BRI B B,

_ 118At
STwW W,

EBIT, YA NY—REK Y S Lk, B
D 120 DESIZRITHE— 7 E% Woesn. Woosh P
B — g &2 v — 7 THEN BRI~ A L7-TR T 2
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U — IS B OFREE f LT 5L

EFEN, 1 THhIUTT—V 7, S=1 Thih
iEEﬁﬁﬁﬁ?x S —27 Th B,

5= Wo.osn J:* ZX Y, HPLC 8L TNUPLC @ 3 S&fH-i12351
2f AmBE L Sy IEEE //%%)~%ﬁ%7m7b
7 7.L\75 B3RO, WDFE 3 215D,
F 3 HPLCRIEIZH 1T IR I & D REE
(a) HPLC
- - = g I 3 A BHE [T A ]\
tg (min) W, (min) o, (min) PRGHEEEN  THEFEZR | )13 S
DA 16.29 0.305 0.1295 15800 5 89 1.08
epiDA 17.79 0.322 0.1366 17000 T 1.21
(b) UPLC BEHAZ L\ 50 mm
tgp (min) W, (min) o, (min) PFGEHEEEN DHEER, | Ji/ﬁij(]\ 5
DA 2.27 0.017 0.0071 103000 1.79 1.38
epiDA 2.32 0.016 0.0067 118000 i —
(c) UPLC CSHAS A
‘ . . . . g oAb
tp (min) W, (min) o, (min) FGHEEEN  SHEFE R Y —(R¥ S
DA 3.05 0.020 0.0085 129000 5 42 1.31
epiDA 3.12 0.015 0.0064 240000 CH —
(d) UPLC BEHAZ4x 100 mm
‘ . : = - Tl
g (min) W, (min) o, (min) PRGHELEWN THEERs | Ji?—f 5 ! 5
DA 212 0.013 0.0057 140000 > 17 1.67
epiDA 2.1 0.013 0.0053 167000 - —

EEOE TR LIZZa~ M7 T AN G05 59
2, HPLC Tid, R AZHEH L7155 TH. DA
& epiDA IXIFIFFELITHEL Tz,

#3125V, UPLC TiE, HPLC |ZEE~TC 10 f5F2
FEDHFHEBES T 7275, DA & epiDA D4yEERE X
HPLC DIE9 8L < ., FHZ EU OFETH D, BT
2 BEH I TlE, SBEENS > Tz,

%72, BEH #4100 mm Tix, > A F U —f%
BREL ., =T DT =) L TIRFE LN ERGH
%o

5.2 R THAHHANDRERFMDBIEEIZ DL
T UPLC #55R M HPLC #&5R & DLLER
NG 2 REOREED AT Z &
DRAT, 2 FEIZ L DHERIC
DRI D,

ESESE S
B D DR
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JEL LTE, x ([T—oODHEDRIGEREZTRY | y
2 5 — 2O HFIEOEULEE B> T, A7 E#R
y=ax+b #FEL, TOMZ a 231, YA b0
CHBICRRDDERETHLOTHS ", TRb
(SN AN S A Y [ - A R S SV aWial I o
EROMEE . U0 9B5%EFEX M A KD, Z DRI
1,0 BRENEFNADLNE S DEREFTT 5,

# 412, Bt LI ER SR OMA GO L RED
FRZR LT et L= 2T OB DEIZE N T,
fHiE a © IBREMXMNITHE 123, U7 b 95%
EHEXENIZOIA 0 3AY | 2 TOTEOMAAED
FOE THEEZENRNZ DV LT,

5.3 UPLC:TOEAN T LDZER
= 4(b). @iﬁwWﬂ’iD CSH 7 7 A%
UPLC JIIEIZEBW T, AEEIIRWVIEDDHYHE
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BhH25Z Enyinotz, ZORKRERKBET L,
suav 7750956, FHZHL > THEIEROE D
572 278-19-1 ~DOUIN & . 278-33-1 ~DUMD 2 {3
\ZDOWTC, BEH #7 &, CSH 717 L& L2854
DI~ N7 LEZNENXG6, KTITRT,

------- 278-19-1
—— 278-19-1 iFh0

{765 (min)

(a) BEH 35 LfERRHEF

------- 278-19-1
——278-19-1 M0

EREFEFR (min)

(b) CSH 5 LfsEFREF
6 #RIA 278-19-1 ~DFM®D 2 51

-33-

------- 278-33-1
——278-33-1 M0

é ZjZ 2j4 Zjﬁ
R EFEF M (min)
(a) BEH 15 LfEHE

------- 278-33-1
——278-33-1 ;%10

2.8 3 3.2 3.4
R FFEFE (min)

(b) CSH 55 LfEFREF
T 1RIK 278-33-1 ~DFMD 2 45l

X6 N7 75, CSH B 7 L% L7234, DA
FHOV— 7N EELEZTINL TN E X |
N7~ NI LIRS TNWD I EBS5,
BEH # 7 A TIXZED X 9 72880372 < | FIRIFAH
THD, Vi EHIBERENFERTIIRN Lk, #
ot H BN ATIZ IS T 2 SN & RO R Bl A 72223
B~ T T RIEFDOL I IRE—T N2 &
N ND,

5.2 DIETHRAZ L 9T, BEH & CSH DA T AT
E. BRI BRI TEN TR Y . O AR
P LVl S H DD, EEEORIESHT~DIEH O
RAHNOIX, BREETHE B2 bND,

72¥, EU® SOP “ i, BEH % 7 4 50mm %
AT 4N ER SN TE Y, BEH 717 LD
CTHEERWEZ X bz, Fio, DBEEERS DS -
Th, Xk ? cE~sh TSk 9z, DA &
epiDA 13 242 nm (2B W TSR EA R —Th 5
ZEnn, =2 &8 L, DA+epiDA DiEifE{E &
LCHE L7t LATETH S L OERL B 5,



Do UFLC
HEAF HPLC BEH 50
Add to 278-13 36.5 893
Add to 278-19-1 36.7 88.7
Addto 278-21-1 753 T3
Addto 278-27-1 742 "E 2
Add to 278-33-1 774 78.6
b a
=5 755 094
A 043 0.12
T bR 95% 2245 (.56
E [ 95% 37.56 1.31
(b) HPLC vs. UPLC CSH
o UFLC
HEAF HPLC CSH
Add to 278-13 36.5 508
Add to 278-19-1 36.7 96.5
Addto 278-21-1 753 818
Addto 278-27-1 742 818
Add to 278-33-1 774 101.4
b a
=5 37.67 0.66
A 3858 0.73
TR 95% -148.76 -1.67
E [ 93% 22410 298
(c) HPLC vs. UFLC BEH 100 mum
HH & HPLC UFLC EEH
100 mm
Add to 278-13 86.5 974
Add to 278-19-1 36.7 95.6
Addto 278-21-1 753 855
Addto 278-27-1 742 850
Add to 278-33-1 774 871
b a
F=& 10.35 1.00
A 408 0.05
T [ 95% 243 0.83
i 95% 23.53 1.16
6. #&E

FLBTLINME R TRED KT A BEOHHEIZ OV T,

R o 7 — iR

%275 (2016)

&4 AEHROMEAEGHELREDBR (LERIFEIRE%, TRISFETERETT.)
(d) UPLC BEH 50 mm vs. UPLC CSH

(a) HPLC vs. UFLC BEH 30 mm

UPLC LDt 2 iat Uiz, ZORER.

€

@

©)

UPLC £ Tld, fikD HPLC X0 . DA &
epiDA DR IS4 - Tz,
UPLC 7 m~ £ 7'Z AMRHTIZ LV UPLC S C
X DA B — 7 DIEIFRT, 2o A b U —RES 1
BBz, TV TR BT,

TR2 T A TR~ UINENGRERRE RS\ C

HPLC i£& UPLC L (i 7 4 3 FH) & C°F
BREOWERIToT-& ZA, HEZIIZRNEWN
Ot A i+ =. & o T, UPLC EIIRERIEDOR
BRELE UTRHIHREEZ 2 b,
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T UPLC —
HE AT BEH 50 UPLC CSH
Add to 278-13 803 808
Add to 278-19-1 887 96.5
Add to 278-21-1 775 818
Addto 278271 728 818
Add to 278-33-1 78.6 1014

b a

b 51.71 0.47
Eras e 6730 0.81
TR 95% 16275 2137

E B 95% 266.16 3.06

(e) UPLC BEH 50 mm vs. UPLC BEH 100 mn

UPLC BEH UPLC BEH

HEAH "
30 mm 100 mm
Add to 278-13 893 97 4
Add to 278-19-1 887 96.6
Add to 278-21-1 775 853
Add to 278-27-1 788 35.0
Add to 278-33-1 78.6 271
b a

ol 5.086 1.03
RS 707 0.09
T8 95% -17.43 0.76
LB 95% 2754 1.30

(f) UPLC CSH ws. UFLC BEH 100 mm

HEAH UPLC CS5H Ll
100 mm
Add to 278-13 808 974
Add to 278-19-1 965 966
Add o 278-21-1 818 853
Add to 278-27-1 818 850
Add to 278-33-1 101.4 271
b a

8 63.16 0.28
EErRh e 33.69 0.37
T IR 95% 42 .06 -0.91

[ 95% 172.38 1.46

@) w27 HA

FEF~OBIMNEIGRER 2B 1T
UPLC £ CSH 1 7 MMl FHEFZ, BEH 4 7 Afiff

ML D H00mWEERE G525 Z L hd -
Teo TDEEDI O~ NI T LERRELIZE Z
5. BERMOE TS 7 v~ b 77 LZsglinng
BgRObNIz, ZOFKIIAHTH L,

(5) UPLCIEIZH\NT CSH 1 7 A &A% /s

1L BEH 7 7 MEARF L W ETE L 2R D0, bk
D 3) KO () 25, BRIESHICIL BEH #17
LEHWDHRE LRSI,

UL, RYEA B UPLC BIE DM T i

FRERCB B,
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Measurements of domoic acids as amnesic shellfish poisons by means of ultra-high performance
liquid chromatography

Ryuji Hanaishi, Akemi Yamamoto, Minoru Nakaya, Hirohisa Sato

Analysis conditions of an ultra-high performance liquid chromatography, UPLC, for amnesic shellfish poisons,
domoic acids, were examined. Resolutions on UPLC between domoic acid (DA) and epi-domoic acid (epiDA) were
somewhat inferior to those obtained by HPLC. Analyses of UPLC chromatograms showed tailing of DA peaks. Finally,
we made significant difference tests for the results of recovery rates in spiked scallop samples, between HPLC method
and UPLC method with 3 types of columns, and concluded that there were no significant differences between these

methods.

Key words: amnesic shellfish poison, domoic acid, HPLC, UPLC
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TZHTROEEKEICET AHE (F—#H)

fEavEin

T RS

BRI

(G YN

T ARV VG ES e L L AL E T 5 It ARSI OWTHIE Lz, IR fke HFED3 AT
—E =2 HRNICIED THDE 2TV, EKE ORI 21T o 7o, JGRIER Rz, & — D53tk
JERRVE LK Z DB OO FHRFEB ORI AT MNBIIR L2 & 24, FREdeoae L LT, EilllfE s
HERIEA —B L7z, Lo frib R & LTid, WHEMBoBEMIR <, iR E 52 9 %
EREE TRV A TR O LN o T, Ko THMOHF AL, WESBREYNIRK TR, KE

DHDDFREDOWINBFRIFR & B2 BT,

S OITEDZEEICE L THTOREZITV, B TFEO

NSFT, KOBIN AT AL FMOCE BT 58 b1T -7,

Key words : Aoike Pond, blue, water, absorption of light, coloration mechanism

1. #E

S B L L EE O+ i o F (Hiw
. KLY icHX AR, ) i3 F s B
%o ZOORRIL, BULK R LT3 L IR
I RIRIRD B D EFFIT STV D,

HH o EEAMREIZBE 3 0P98I, 2008412 Emis
LRMELZLORD D, TOMEMICIT [FHiho
B R OITKOWIEE & FLH & L, A BRESL
MR FIZ L D LA ) —EELRE S B 5 LT b
LRmENnTz LB, Tk, IETIIES
KEOWIEE DY, 18 5RO HABIHERE L o g
OB G HMAEZRE L, BB -2 METH
V. BRESBO CTEWI EERELTND Y,

B OEKFOMRIL, FEDEREL TS
DOTHRLEWVE DL, 19354FE0 HERIC X HKIE &
BHE OIS Y, Z Ok TIE, FoW
KITBEAKHFKT, LOLIENSKEET 9.0~
10.3 C TIEEF—EDOKBTHRENTVD &S
TW5b, #D%, 19864ED Tk S OBFZE 9 Tl
(& (198548 ~9H) OFEICHL b 5T,
FEKTL20 Cl & H D, FHOJEAFHILT FHR T,
VR A X AR AT =R R T I o+ BRI
ENEEE 7o TR Y . RIS LA~ K
Aoz 242 970 Lung,

VHEDRKF T 7 —FIC L 505RICE. =
Eonbo 09 Ny | 19924FE0HRE O T,
HHhoOBHE 88m (&%) LH Y. 20024EDH

_36_

a0 T, PR oE E LTT L
HVERBNZ ENBR5 TS,

ET, —RICEBEOHEOBORIEIZ SN T
. BRI OS] 10 o, FEEROTEA
Bowse W | e TR ALmE £ BT TH
M OWME D BNhDH, £io. ARHRAETE
Oz LIz bolz, dbifEEA > 3 b—0 L0k
WoRE ¥ 1"H5,

ARFFEIL, F o g 2 WL & P,
IHHAEFEONIIG N D BT H 2 L2 H & Lz,
WD IEARRIFEIRRIT, KL OFHE—-FEHETHD
EEBEAINC2014EN BT TE B0 WD
ERKEES 28, ARETIE, MEVATLAET —
ZIRMT FEZ SR LT, £l RETO/
LN RN A, WELEALFORTTO RS W
REATHOTRER TR RD,

BFFED JFEHZ DWW TR BIZFE T, Ao R,
B I IR E W CEBT 20 ThDH, L
22U, ARWFZEIE, S22 50 eas 4 5 3 2 A
AEOFIERE T, TV E2ELDORETH
D, ANFRGTMi 3 Db T—k VP —%,
W, BELLHEHZ LTS~ A 3R — R Tl
THZLICE> T . HHICKBITS 3 GONEE%
HE L, EHICEORERICHONT, BEH © o
AIRBEIR DK DI AT F V&G, o —
D5y RS RE D BRI L 72,

ARG L L, Hih & E BT D AREE
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2P M) O, R
. HME DD -1

s (F EEowniT,
BEIFEFEI RN END
KE DRI LMo 21T 72,
B30T, pH, EC (FBEXUZEER) | SS (&
EWE) &\ Wo T EERIEE NG DO (BfFIEFR) |
TovH ) EICIZ T, ICP-MSHEIZ X A &4 8T

%Mﬁﬁ%%%%mié%ﬁfAﬁmﬁﬁﬁk
AFrrua~v 777 40—k DEA A0l E
ﬁof\ﬂﬁﬁﬁﬁﬁﬁﬂ%ﬁiééﬂA@&
L7,

BRI, SCHRIE 1 DK OWIL AT R LG
HHIZBIT 2 B2OOHERERAT,

(e

1 5] MDAE
/ 3 i '
2 + 272
7 cu,y
AT o P
2 *) \ 7 A /
i .

7

/

”-i'“"l 7 /:
i 1 km

ase

.\

a
T S
#
y

\ A

%ggt;/ ,ﬂ\:\>

) a.ﬁx‘?

\ 'i

* f :
K ')] az1
{ l

‘+ pij\bJﬁm

X2 FHith & 368 Eiﬁ/,ﬂld)u%ﬁﬁ: (R DHEKE)

2. Ak
2.1 FERERIE
1) AS—toH—E8DN—F&EYT L

NT—rPh—L LT, Bk =7 2t0
S9706% HW 2o ZD® U —ITHR. FEk. HOA
DHDOW RTINS 3 FEDHRTE I E TV
KRHY, Lo T=o0aDRNEITH Z LN T
E5HLD0THD, B —ITNEE I LT
BBt 29 % 2 L A Bdirakl ) o bR
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HEAA A = FE KW = E

7 ) 7 )
AKiE (C) 95 — 155 —
pH 7.4 7.2 7.7 8.3
EC (uS/cm,
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SS (mg/L) <0.1 — 34 —
TINAYE
(meq/L) 113 146 115 120
DO (mg/L) 89 — 92 —
DOl F1 2% 80 — 95 —
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M9 SSEIEHRDH S A MM AR, ENFith. BN

FREEIG/ MORAKE LB LIZRE

(2 £Bxx
RAUFERE R LT,

x4 FitFKDDOTREE (ug/L)

2L wmm mmssw
3 Li 1.5 11
4 Be <0.1 <0.1
11 Na 16100 13600
12 Mg 5740 4930
13 Al 3.1 76.8
19 K 798 837
20 Ca 15500 15400
23 \Y 1.0 14
24 Cr 0.2 0.1
25 Mn <0.1 3.5
26 Fe 0.9 34.9
27 Co <0.1 <0.1
28 Ni 0.2 0.1
29 Cu <0.1 <0.1
30 Zn 0.3 <0.1
31 Ga <0.1 <0.1
33 As 0.4 0.3
34 Se <0.1 <0.1
37 Rb 1.1 1.2
38 Sr 55.7 51.8
47 Ag <0.1 <0.1
48 Cd <0.1 <0.1
49 In <0.1 <0.1
55 Cs <0.1 <0.1
56 Ba 0.5 2.6
81 Tl <0.1 <0.1
82 Pb <0.1 <0.1
83 Bi <0.1 <0.1
90 Th <0.1 <0.1
92 U <0.1 <0.1

() A A UnhiER
F5ICERLIEBA T o2,
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=5 FthEHKDEA A4 VRE (mg/L)
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LEZALN, SHROBETH D,

T Y FEIZOWTIE, 3k 0 iz 0FET
LEEAAUPRBEINTEY, TOEER L O
REEA A & IRBEKFA A ThH D, Hih, HEE
B W7 T, WIAKRNPpH=T~8RRETHH Z & &,
SREBIKFEA A O e FE g 53

HCO;y = CO5* +H*
[CO5~][H"]
@~ T[HCO;]

pKa=10.3

Thsr P Zehb
AR D L

. BHLEFIC L CpH=7.4/ 5

[co3 ] | .
trco;1 * 17

THY, FEAENRIBKFEA LT E LTHEET
Bo Ko TTH Y E(meq/L) X, REEKFZA A
P (mmol/L) & it Al Z 72,

LIBA A, A A DPEEE & RIRE L EER
B2 b RTEHBTEC (BRIAER) RNEH SN
7o, ECOFBIEE X, HHTL110.1%. FHRiAY: /i
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100000
10000
1000
100

10000
1000

Y 1
0.1 i
SE(pg/L) = (ug/L)
(a) Fith (b) $BEEIZ/ ith

B11 Fitd &L VHRES/ MHKOERETRREOAHAR IO Y b

&6 Fith LIREEL /. +HEM. BEBNEOHKPERITRREEDLLER (REENM : ng/L)

Fith HWEEZ/th HFIES IS % EE b Ratio

A K T B AK AT A/B
3 Li 1.5 1.1 13 0382 136 PN0g2° 393 Ratio>2
4 Be <0.1 <0.1 <0.1 0.00041 Ratio<0.5
11 Na 16100 13600 34000 9300 118 | 047 1.73
12 Mg 5740 4930 3000 2490  1.16 1.91 2.31
13 Al 3.1 16.8 3 29537 004 1.03 1.05
19 K 798 837 1700 1630 095 047 049
20 Ca 15500 15400 8000 13500  1.01 1.72 1.15
23V 1.0 1.4 1.2 0144 071 083 694
24 Cr 0.2 0.1 <0.5 0.0447 200 4.47
25 Mn <0.1 3.5 0.5 0.0379. <0.03
26 Fe 0.9 34.9 46 350 003 002 0.00
27 Co <0.1 <0.1 <0.1 0.0384
28 Ni 0.2 0.1 0.3 0423 200 067 ¢ 047
29 Cu <0.1 <0.1 <1 0.718
30 Zn 0.3 <0.1 15 0.304 >3.0 002 099
31 Ga <0.1 <0.1 0.31 0.596
33 As 0.4 0.3 47 0836 133 008 048
34 Se <0.1 <0.1 <0.1 0.12
37 Rb 1.1 1.2 4.2 .44 0982 026 0.76
38 Sr 55.7 51.8 49 41.7 1.08 .14 1.34
47 Ag <0.1 <0.1 <0.1 0.00488
48 Cd <0.1 <0.1 <0.1 0.00251
49 In <0.1 <0.1 — 0.00047
35 Cs <0.1 <0.1 0.24 0.00454
56 Ba 0.5 2.6 6.4 237 019 008 009
81 TI <0.1 <0.1 0.07 0.00345
82 Pb <0.1 <0.1 .7 0.0782
83 Bi <0.1 <0.1 <0.1 0.00021
80 Th <0.1 <0.1 <0.1 0.00003
82 U <0.1 <0.1 <0.02 0.0235
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R BHELVRES/ MOMKOA AV RENSDERGEEOEBE

(a) Fith (b) 3REEIZ/ ith
B A A mg/L mol/L  j(Sm’mol™)  x(uS/cm) M1 A mg/L molL ) (Sm’mol)  k(uS/cm)
H 3.981E-08 0.03498 0.0 H 1.995E-08 0.03498 0.0
Na™ 16.1 0.0007 0.005011 35.1 Na' 13.6 0.0005913 0.005011 29.6
K+ 0.798 2.046E-05 0.00735 L5 K+ 0.837 2.146E-05 0.00735 1.6
M2t 5.74 0.0002362 0.005306 12:5 Mg 4.93 0.0002029 0.005306 10.8
Ca’’ 15.5 0.0003875 0.00595 23.1 Gar 154 0.000385 0.00595 22,9
AP 0.0031 1.148E-07 0.0061 0.0 AP 0.0768 2.844E-06 0.0061 0.2
et 72.2 ol 65.1
B A2 mg/L mol/L A (Sm’mol’)  k(uS/cm) A A mg/L mol/L Ao (Sm'mol’)  k(uS/em)
OH 2.512E-07 0.01986 0.0 OH 5.012E-07 0.01986 0.1
Gl 14.4 0.0004062 0.007635 31.0 Cl 14.2 0.0004006 0.007635 30.6
NO; 2.14 3.451E-05 0.00714 2.5 NO; 0 0 0.00714 0.0
N 586  6.1E-05 0.008 4.9 $0,” 6.04 6.287E-03 0.008 5.0
HCO; 0.00113 0.00445 50.3 HCO; 0.00115 0.00445 519
&t 88.7 SEf 86.9
B4 A +BEA A 2 (uS/em) 160.9 BEA A +EEA A L (uS/cm) 151.9
EC(uS/cm) 146.1 EC(uS/cm) 1623
7 % 110.1 350 B JEE % 93.6
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A study on coloration mechanism of Aoike Pond in the Juniko region (the 1st report)

Ryuji Hanaishi, Shiho Kudo, Naofumi Nozawa, Hirohisa Sato

A coloration mechanism of Aoike Pond, that is located in the foot of Shirakami Mountains in western Aomori
Prefecture, has been investigated. The authors launched 3 color sensors, that were capable of measuring red,
green and blue lights, into the pond in order to measure the lights, and chemically analyzed the water quality.
The measurement results of lights have been interpreted in terms both of spectral sensitivities of the sensors and
of absorption spectrum of water in visible region, and decay ratios of red lights observed gave good agreement
with ratios obtained by theoretical calculations. On the results of chemical analyses of the pond water, no
supersaturation of dissolved oxygen were observed, and neither transition metals nor anions, that were possible
to absorb lights in the visible region, turned out to be recognized. Therefore, the blue color of Aoike Pond is
thought to come neither from solutes nor suspended solids but from absorption of red light by water itself.
Furthermore, assuming a few about optical behavior of light, we have tried reproducing the color of Aoike Pond
by using absorption spectrum of water from the points of view of color engineering.

Key words: Aoike Pond, blue, water, absorption of light, coloring mechanism
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Key words : benzo[a]pyrene , aldehydes , nitrogen dioxide , suspended particulate matter , rice straw incineration ,
continuous monitoring , correlation coefficient
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Air pollutants from rice straw incineration in Environmental Atmosphere
in Aomori Prefecture
-Comparative consideration of observed data from the Goshogawara Third Junior High School site
and Hachinohe Elementary School site-

Noriko Tsushima, Naoto Osaka, Masaki Kasai

From measurements of substances such as organic compounds and investigations into the data from continuous
monitoring of atmospheric pollution at the Goshogawara Third Junior High School site and Hachinohe Elementary
School site, it was thought that the air quality in the October period at the Goshogawara Third Junior High School
site was due to rice straw incineration, but we found that in recent years, with the decrease in the ratio of incinerated
rice straw, the SPM and NO, concentration levels when rice straw is incinerated have been tending to decrease.

Key words: benzo[a]pyrene, aldehydes, nitrogen dioxide, suspended particulate matter, rice straw incineration,
continuous monitoring, correlation coefficient
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7 _ N SNy —
x2 BICAWVAAF XS VEOT—4
Concentranons of emission souices (mg/kg) Environment(ng/kg)
PCP1967 PCP1970 PCP1971 PCPUK  CNPI978 CNP1983 CNP1986 CNP1987 CNP198¢ NIP1967 TPN1973 TPN1993 Measured
_ A B & D E F G H i § J K L
Species Cong, Conc. Conc Conc Cone Conc Conc, Conc Cone, Cong, Cone Cone Conc,
2378-TeCDD 0 0 0 0.0019 0.0051 0 0 0 0 0.000083 0 0 j
12378-PeCDD 0.0058 0 0 0.011 0.73 0.34 0.0019 0.00062 0.00027  0.000064 0.0000023 0.0000033 20
0.0081 0.0022 0.0077 0.13 0.02 0.028 0 0.000023 0 0 0 0 4
0.87 0.0046 0.12 0.0095 0.48 0.3 0.065 0.00054 0.0014  0.000027  0.0000051 0 9.9
0.038 0 0.0046 0.008 0.17 0.13 0.024 0.00023 0.00052 0 0 0 79
1234678-HpCDD 58 0.29 3.1 0.38 0.13 0.075 0.0072 0.00019 0.00025 0.00004 0.00003 _ 0.000034 200
OCDD 5800 34 12 1.8 0 0.0016 0.00061 0 0.000083 0.00014 0.00021 0.0002 3700
2378-TeCDF 0.015 0 0 0.0012 0.0048 0 0.0001  0.000015  0.000023 0.00033 0.00001  0.0000042 49
12378-PeCDF 0.0039 0.0038 0.0079 0.005 0.012 0 0 0.000038 0.000078 0.000054 0.000011 0.0000053 6.2
23478-PeCDF 0.0014 0.0018 0 0.0028 0.043 0 0 0.00004  0.000029  0.000012  0.000006 0.0000054 5:1
123478-HxCDF 0.2 0.11 0.091 0.011 0.002 0 0 0 0 0 0.00001  0.000006 11
123678-HxCDF 0.031 0.018 0.033 0.004 0.0098 0 0.0055  0.000027 0.00016 0 0.0000071  0.000006 LT
123789 — HxDDF 0 0 0.0026 0 0 0 0 0 0 0 0 0 0.7
234678-HxCDF 0.014 0.0085 0.012 0.0061 0.82 0.25 0.0028 0.00027 0.00028 0 0.0000055 0.0000066 9.7
1234678-HpCDF 4.6 0.64 0.96 0.052 0.018 0.0098 0.00042 0 0.000024 0 0.00014  0.000038 61
1234789-HpCDF 0.6 0.28 0.26 0.0053 0 0.0002  0.000024 0 0 0 0.0000075 0 8.5
OCDF 47 4.4 3 0.081 0 0.00063 0.00011 0 0 [i 0.024 0.0027 170
Fs 3 = + 2z
& 3 EVLSQ A TORERFTEAERR (F5E%)
ik A B C D E F G H I T K 15
ALL 0.0001 -0.0020  0.0066  0.0035  0.0007 -0.0011 0.0027  -0.7051 0.9837 1.2698 -13.2230 111.6641
DelM 0.0013 0.1382 0.0812 0.0010 20.4703  38.8539 40.4540
NNLSQ 0.0013 0.0000 0.1383 0.0812 0.0010 0.0000 0.0000 0.0000 20.5075 38.8578 0.0000 404129
NN-1"2 0.0013 0.1382 0.0812 0.0010 20.4703 38.8539 40.4540
NN 2 8.7673 912327
NN-y"2(H HEE L) 8.7673 91.2327

X o

1)Watson, J. G. et al.:The effective variance weighting for
least squares calculations applied to the mass balance
receptor model.Atom. Environ.,18,1347-1355(1984).
2)https:/imww3.epa.gov/scram001/receptor_cmb.htm

(2016 4= 12 ABUET 7 & AF[HE
3)Lawson, C. L. et al.:Solving Least
Problems.Prentice-Hall,New Jersey(1974).
4) Wang, D. et al.:The use of constrained least-squares to
solve the chemical mass balance problem.Atom.
Environ.,23, 2143-2150(1989).
5) FA LA : BAEL BEARARATIZ & % Chemical Mass
Balance.ii> 717,31, 59-74(2002).
6)En AR E A B BIRATIC K 5 7 S L~ AR T
Y AEE W E A AV U ORAEIRE 5 RAEE
TEIZ BT % Mt BREE L7, 16,437-448(2006).
7)Kashiwagi, N.:Chemical mass balance when an
unknown source exists.Environmetrics,15,777-796(2004).
8)FAAR B M BRI S Tk 2 R MBI AR D T -
OHEE. HiitHiE,54,123-146(2006).
NBAEEUAM: 7 2 J L~ ZRT o ATEIC K B BREETG
QBT 2 RAEWF G ROHIE. /S>/u~>ct
%,144-151(2014).
10) APt BRI 7 — & b R B R ~ 7 v ORI
LTl () —CMB &~ 7 m— RXEREES
2358, 36, 39-45(2001).
11)http://rhanaishi.world.coocan.jp/

Squares

(2016 4 12 ABIE, 77 & AW[HE)
12)Chen, D.et al.:Nonnegativity constraints in numerical
analysis.
Analysis, Leuven Belgium(2007).
13)Masunaga, S. et al.:Dioxin and dioxin-like PCB
impurities  in  some  Japanese  agrochemical
formulations.Chemosphere,44,873-885(2001).
14)http:/Avww.kankyo.metro.tokyo.jp/chemical/chemical
[dioxin/result/index.html

(2016 4 12 ABUET 7 & A F]HE)

in: Symposium on the Birth of Numerical
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RE T A BB D00 7 L— AR HT(FAAS) THREEIEL 52 HBIRIZOWT, 71
LDIAAT L DTN Z MG LTz, Cr(3+). Cr(6+)7%, & HITERDOITIEA IR S H7z, £ ORI Cr(3+) <
Cr(6+) Th v, RIS JUOE (v N 7 R) 25 Te AR BEERRIC TR R AR < 0 T2,
LEBDRE T HA BEBIHIOH Y 5L LTIE, FAAS & BXINBVEFIEO 20 L. o8I0 U TV

F % LD T Tl 5 & L OHIT A fERE LT,

Key words : flame atomic absorption spectrometry, lead, chromium, sensitization effect
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FB L OKERLS O ESR B ITHIL, ATLBEN R U T,
FEARINZ 7 b — LR HT (FAAS) ATV, —5B
DOILFE EnB L7 v A) X, ERINERE-REE
(ETAAS)IZ L » THHT 24T > T D,

78 MMIOWTIE, EELOBERDY 1I2h b k)i,
FAAS 5 CIIATLEfE 3 2 Bl D8 % =
T B, ORI X BAETIVE OV « Sy fRo T
DIZMAER LD TH DD I, ERIEE FAAS IED
5 ETAAS iIE~UI0 B2 T, i Z2{T-> T\ 5,

FET OV TR, UANCBT 2 Y ORHER O
FERTIX, FAAS IEIZ L D 0MThE RIT R F IR A
IRLT=DT, oMiE% ETAAS iE~UI0W Bz 5 2 &
& L. 2015 22k 7E L 7= SOP Tk, /o#rik % ETAAS
EAGI0 2T~ S5 ETAAS £ ThH, HBERE
R ARCHEATE T, XTYV T LA MY IR
BRI ZMH L THLAR TR, MR, EERNE
EERAL TS, 0w, 975 L, e E
FANEHIZI > TND L NI REDD D,

ZOX D 7fRkERH Y, Al FAAS 1EIC X D8
TINTIZHT D 7 1 ADOIAFIT XD NFNT DOV THERT
P T-DTHET S,

2. B
2.1 EEBLUHES

il L 7= FAAS 2 {& (X, Perkin Elmer ##
AAnalyst200 T&H - 7=,

SMEYERR . N v MEYERR, R (AEeRS
HrF L O%sR) . R (AESBRSITH) . it
B CRefk) 13, FoeMisE T2 vz, =2
o LFEEie 7 a s g 7L Alfa Aesar #HELA VY-,

FHSIEA DR Z T 77 A1, BEBWERER 2 7 77 A D]
B E7— R o2 —CHfi L= b D& W, 7edsff
HLTeARZ T HARIRL, BIORE Tl LU v AT
TR (TE TR THDHZEEHEEL TN D,

2.2 SEEORE THA A ROFE

B 1IZHRE T A HEROSPT ORI 7 0 — % 7R
o SRR DS HBIK T 0.5mg/ll & 722 X9
(SRR U 72, 738, RZ T A REMERLY B3 10 g
L L7,

2.3 U O LFMBE RO

71 L3 g 73 CrK(SO,), 12H,0 Z KIZEN L
T 1000 mgCr/L iR Z i L, AL T, HiZITHY
fi(3+97)— 2 T 0.5 mg/L iRk Z R L. Cr** ik
&L,

T2, 2.1 ORI v MEEEIR & AR L Ttk
(AP (3+97) N — A T 0.5 mgCr/L ¥k A2 FHHl L, Cr®
B & LTz,

ATE TG 7= HhHYsHE 3 mL 12, 0.5 mg/L Cr** ik
(SER(3+97)N—R) % 3mL Iz THHR L, Cr ¥’
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IR & Utz F 72 [AERICHBHEAHE 3 mL 12 0.5 mg/L

Cr® YR (RSHR(3+97) N — ) Z 3mL AN Z THikR L.
Cro IR & Lz,

Z OBEETIAR O Y IZ, 0.5 mg/L Pb FEE
Wi (TEBR(3+97)"—A) 3mL Zxf LC, [AERIZAT
w\%@%ﬁmﬁﬁécﬁ\u“%m%ﬁ%%ﬂb
77

723, UHTO SOP Tik, ™E T HA MIKDELE
SINTIZ I T DESINEIGRER O, 7 7 A&
RETHA10gICH LT, ZNEN25pug THI .
INEBOMLIZERTHDOT, 0.5mglL ThHhDH, L
7o > T, ABEIOEBROIS LT v LAOREKIX.
SOP Sy DIRFEIZ I > TND EWVWH Z ETH
%o

2.4 FAAS &4

TERTF L UZERR, HIERE 283.3nm, Ny 7T
Ty FEIEIZEASET o FRIEETITW, 3 [0
MR UHIED B Lz, MmEsiE, s
YEHR 2 FEEA(3+97) TR L. 0.1~1 mgPb/L D#iHD
FEAELRR CHIE L, B e L TR L=,

OFE  (EEZEHLI=300 mL7 LA —IL

JZAAITHAHEF)

— PbiEHEEF AR 25 pg (Po&LT)
AIN#RIOHEME. BLEED
—IiHEE 20 mLEMZ ., —BRET S
B—IRBRICEAETMRT S
—H&EE 20 mL

OhnEa

—HHER 10 mL
—iBEFEE 5 mL

BEZLEL, BRVERERICEHETMR
BIE R £ 3043 R

omlz:'%

Oﬁlﬁ FEEL(3+07)T50 mLIZERT 3
OREFTR

X1 HHETHA BRI ORTEE 7 17—

3. #8

3.1 82D FAAS R iTIZHB 1T 5 HEFEI D LOE
FUERL, 72 L&2 WML 72b DX 05

mg/L % HEHEIC, 7 a AERILZH O 0.25 mg/L

IHYEICHR Lz, & 1 ICHERE2ET, 7238, un
DFTD/INSNHDINHREIR S DO~DJEE THIE
LT,
KINHHBHALIZZ LT
FRHEVEIR I TR R & B e A3 [RIIER2S 100%12
N END, BIRERICKT AR R D3R
1%, 7 1 LD FAAS 5T DA (K 200% la]iY
) D LiES T, FFELZR,

1)

2) SRS 5. 7 0 AOFRINC X 5 EEsh
Hi
cr¥<cr
Thb,
3) 7mA’i5%ﬁ@%i Z DR %E FAAS T
B LRIk T2 (AE U —204,
4) 7 va AT X DHEBGHTIL, EROREERKIZ DN

THEND D, RE T A A FHHIEIRIC T
AR,
x1 WMOWICHITEY OLOERDR
(@) RETHAHEBK
run FINEY%  HEEEEY%
1 sk 98.5 -15
2 FE%E05mg/lL 1015 15
3 hHE+Cr 130.6 306
4 FE%E 0.5 mg/L 1155 15.5
5  hhHiEE+Cr 162.6 62.6
6  FE¥E 0.5 mg/L 129.4 29.4

(b) 0.5 mgPb/L #REERIRK

run FINEEY%  HEREY%
1 =% 0.5 mg/L 97.2 -2.8

2 FEHEsCH 116.6 16.6

3 EuErCr™ 128.2 28.2

4 FE#E0.5 mg/L 114.8 14.8

4. E®E

4.1 7 OLBEDEROTEY
b #EB L OKRLIS D 7 TEHRIZHONWT, T DIFEE
ExBRTDH L, EHERIEOMEERGHIT)HFIT N
TIX, Z7a LR 7 0 AlgA 4> Cr0# DA%
Fad Ao & UTHEET DIENE, T TR A
VELTHETSEEZLND, ZRHDI b,
Cr,07 &ML 2 BT 2 O3S & 803 E 2
b, k2 nD. 7 o LY PbCrO, DIAMRAE

JEHE

T Kyp=18X10" (mollLy’ TH 5, 7285, 7 1 LfE
A Al s a LB A CrOZ X, R7n D ik 7e
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THLOTHY, 7 v LDOALE (+6) OE{LIZRVN,
Cr,0;* +20H 2 2CrO,*+H,0

FB R TOME L O 7 v MEEER T O
ELPEEEE 1.21x10° mol/L, 7 v AERA A (M)
DE/LIESEL 480X 10° mol/L TH -7~

FEBRR T OISRV E DR A WETT 5 & |

[Pb**][CrO,?]=5.81 % 10™ (mol/L)* > Kg,

L= T, 7 a ARSI OV TR, WIS
BOWTHE, SERMIEESITHT AR THL Z &N
DD, ZOHLIL, FAAS OROHT, EEEK
ORI DER L, B SN DHIZ LD > TERE
b2 LEZLLND Z LD, BRAWIERLL L2 D
ARIMEE SN D AR D HDH LB X LD,

L, %Rk T HE O, FAAS OT &F LRk
FRICHBEG TH D 2 &b, mikbikien 7 o
L E GO HRARERE O E RO RN H D LITHE T
ERAYAN

Fo, ERERE S E RV EMERERR~D 7 v L
OUINTIE, HBEEN, IR R % & e AR X
0 HIED T2, ZHIUER DO T ORGSR
HEG L TNWAZ L ERET D EEZLND,

%

4.2 FAAS D TEHIZHE T 5 BIRFDEE)

FAAS IKIXZ D4 DRT LB, ROP T, A
ZIRFAEL T, ZOUSCEAZET LHETH D,
EBJRA T NT NG A THY, TEFL
RIpEOT7 L—ANIBETHERHATE 252060
FRA T 5 & TN,

ROPONFONE, BROEHOIFELLITL
THRMBADEFTHD Z b, ERERE LT
DOBIBEFLRT HIZE D, /NmidlET 5,

4.3 SOP ECEDARMEIUNGHER & SEDREREHED

E

SOP FE# D IRNNEILERER Tl FRLEEZ1T 9 AilC
EERAEERRZ RN L, 30 272 CEE T bk
Mz %, AEIOEBRTIE, EEEE X DRI
ML7Zb DD, 7 v MIFRAEZ OIRINTH - T,
ZHAULSOP DL L DENTH -T2,

O EIIHEETRETh - T, HlE - IR
IETCIIEIREORZMEH L, & DICKREZICEESR
B ASEALER 21T 5 2 £ D, iR X OE W ERIRE
TONF LI I D, R ORRAIR ClL. R

FESCER IR TCEBAL & W o T2, AT COHEER N K
DLT=7200,
EERAOIIT, FEHORTH Y (S LAuE, AR - R
TR DM Cr AT Criic 8 k45 &
WO AR BELNTWD,
ARIOERRITMT L, SOP FEal O FRMNEILEER
D&M EIFFERIT 8 L2y, LinL, Bkl
RS TO 7 v LDZE L HAKRO CroiR(E
TH, SEIOKRTITHEN RN H D Z L0 b,
INTIZET D7 a AONED—ImE DT OIITAH
HALEZBN5,

5. #&:E

$hD FAAS S3HTIZH1T % 7 v A DO IATEh R % FEhk
IZE o TORLTE, FORER.
1) Cr**. Cr®* ORGA, SnOREMEIZHERN R % 5
Z Tz, EDOFEEIX

crt<cr

Th-oT,

WEREZ SR E . B F 2R VVIEEEIR
EITHR LT, FRENUCY a D ERIN LTI
ZRE LIRS, a3 ks L0 HEEGh IR %
REL =TT,
ZHVBIEAREZ T A OEIHTITIIT D FEAR) 705
ReZEZBND,

2)

6. SHDKRETHAELESTORMEUGLERD
HYAIZDONT

EELDOHH Y IV RETHA EEBOIC
BWTZ 8 A5V TIE FAAS ENEHREECH 5
ZEMBHoTND, Flo ARE TR L DI,
AL $hE 7 v AOILFRMETIE, $hD FAAS iR
FEEINRE 25 Z LAVHA LT,

. ZuaLORGNE=F ) L EEBIIHELEL L
THEETHDHZ L, INL % 2 R/MITHT TRE R,
TINEIGRER 72 & 21T 9 2 Lid, Ml s r 2 —
IVOREZ K D YT OBUED Jiik & O I7 OFAE T,
VBERRG IDMERET D 2 LM BBET A RETH Y,
NI Y, BEOMRIT 1 SRFEIC LT, JBTEITLY,
IOHTEE L LT FAAS 75 & ETAAS i5E 23T,
INOOMBEIZHLTRE LB XS, ZhuL, 4T
23T DR TR OEAEJE ST O SOP TRk L7y
WO THERTL2HDTH D,
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X #
DIEA G RSB D 7 L — LRI
B OB RN SN T—7 1 bR, i 3%
DFEFLIC— HHREREREE ¥ —F50H
4 26,20-24(2015).
2) AR b i AR5 R 1 G T 2 hR AL,
B (1975).
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BEREICETSMPMEFIRYME Phs) BTBIERR

ThkARE AT

BRI 5 PMys OE &R RO E A

FA R

FPEIER

LG AR T 572, Tk 26, 27 AU

WNO—BREE 1 HAIZIW T PM2s DR IE 2 i L 7oA R, B EREOFEFEHMEIL, FEak 26 FEN
14.9ug/m®, AL 27 N 14.1ug/m® TH Y . WIS 26 FEE O RETFHE (14.3ug/m®) Y & [FFEE
Tholz, MO TEARHEA Th 5 AKKE (OC) ., MilsA 4> (SO2), 7 E=17 A4 (NHs)
DO IX, VR 26 4EEE, R 27 4FE L BICEFICB VW TR bEL o Tz, 72, WE 4F) Ok
OYIEIE L DEIGIE, VR 26 R, Rk 27 R L BT, Rk 26 R O 2 EEEE & FRETH - T,

Key words : PM.s, component measurements

1. [FL&HIZ

W NREAIRE (LLF TPMs) EW9H,) 1E, &
£ 2.5um LA R O/NE 7RI C, BRIy i B 7
0. FERZROBES ETADRT NI L Enb,
ASDREFEENRS I TV D,

HRRE T, KRRIGYPIEES 22 50EICHE
3L REDVGY DRI D H RFEAUZ B 3 2 FHE D
AVERFLHAE Ty ONPMos DT AT A BT A 2 EED
& BRI D PMas O B Pk 45k 0 &
A, EEEBS 2R T 5720, Rk 26 FE D
BEANO—RERE 1 #HSIZBW T, PMas DREIE
R L7,

A [a], Rk 26 AR K ONERK 27 AFREEIC 38T B HIE
FERAID F OO THRET D,

2. AEWME
2.1 HAEHSARVAETHM

T, X LRI T TN O /R — B
ERRMER (LLF MRENERRE] &nv)d,) 1
HAIZBWT, R ISR TEEKLD 4 FHi, £5F
2 RS LT,

M1 REEMS
x1 HEHM

TR 26 F£E
#% 6RA19B~TA2H
% TRA2ZB~8AHALH
MFE 10H22B~11HA5H
2% 1H21B~ 2RH3H

FRE 2T EE
5A TB~5R2H
1TR23H~ 8RA 5H
W0WR21B~11A38
1A21H~ 2R 48*

1 Ryl z—

%1 A 228%kK<

2.2 HMERAE
AEHRIUL, &7 ZEHllg T — e XA () AV >
Foxy h=7 %77 (MCAS-SJ-AL) M L,
30 L/min "C 24 K¢ (0 Kp~24 |§) £ELL 7=,
WA 1 BICISE L2 2 DM > THB Y |
A TGy K OVR 3R R A3 I E A SeikaE 7 o v 2
(PALL % 2500QAT-UP ¢ 47mm) & %5y
MEM PTFE 7 4 L% (PALL %! Teflo ¢ 47mm)
EARKICE Y b L, RIRFHCERIEZIT - 72,
RGO 7 4V Z T P T ITNTHRE 6 H R
B LIZZEIL L, 90T £ CHEsRag L,
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2.3 SWAE
MEBEERE

ok 26 FEEIX. BENRIEME (R U85 R ERT Y
APDA-3750A) O % A 7=, Yok 27 ££E 1%, PTFE
T 4 Z E W EEREEIC LD BEIRE A K
O, 74 NZOREIZITTVNV T I 7 v RKIE (A
FZ7—« FL FWERD R XP2U) A L7,

AR 2%

A A4y 8 HE (Cl NOg, SO, Na*. NH4*,
K*, Mg¥., Ca*) &, A%t~ L& D 12 %
ik 20mL T 20 opfEERMAH L, A A7 e~
k2°Z = (Thermo Scientific DIONEX # 1CS-1600)
THIE LT,

Q)BTRS

MR OTFEAM Y 29 THE (Na, Al K, Ca, Sc. Ti.
V. Cr, Mn, Fe, Co., Ni, Cu, Zn, As, Se. Rb,
Mo, Sb, Cs, Ba, La, Ce, Sm, Hf, W, Ta, Th,
Pb) X, PTFE 7 ¢ /L & % J£ )1 %54 % AV Tl 3 i

(e smL., 5o {b/KEE 2mL., iEfER{kKsE 1mL)
L. ICP-MS (Agilent # 7500cx) TH#IE L7z,
4) RFRS

RFERST 2 HE (ARSI, JuHRIRRE) 13 A
PEME T 4 NV Z O EIZY—~ AT T T 4T
e T L R AERERE L TOMNBEFEIZELD
1To7,

2.4 BFAHE

FEMTIZIE, BRATIREEDS TEERE > (4 Ay
+IRFERSY) | OBMRZEG - L TV D HIEMD A%
Hniz, 72, oREIZ OV TE, EHEAREHT
boHAKIKFE (0C), ik RR%E (EC). Htm 1
Z 2 (C)  RlEA 4> (NO3) | il A 4 (S0s2) .
T U= AA A (NH) | BERERS A 4 (Nat |
K*. Mg, Ca*DAEt) KOO (B &ERE &+
TIHE ORELGF & 0%, B TR % E5T,)
WKy ARG L7, M T BRAE AR O RE I 0
ELTHW KATE B IZOWTIEF SR LT,

3. HREER
3.1 HEERE

R 26 4 K OVFRR 27 4 DAR /N RIT 8
JOEEREREMR R AR 2 1TR LT,

WEIZ I T 2 M, SRk 26 LAY 14.9ug/m®,
Rk 27 FEFE NS 14.1pg/m® TH VD . WP TRk 26
FERE DA FEEE (14.3ug/m3) V& RIRRE Th - 7=,

Fio. FHIMNOVEEE S D L, AR 26 T
HERIZRBIT 5 M 21.6pg/m® Thieb <. R

14 BRI 9 B EHEAE (1 B EAEDS 35pg/md
LA o2 A A 540.7 A 29 B2 47.0pg/md,
7 H 30 HIZ 42.3ug/m® BRI ST,

SRR 27 HRFE I, BFEROEFITBIT 2 FHHEH
17.8ug/m® The b @ < 2o 723, WA oA
HALHEZ B L 7= H XA e o Tz,

—J . AR L FEHMEIL, Rk 26 FEN
9.6ug/md, VK 27 4EFEAS 7.6pg/m Th D | AR
EBAFIZBVW TR B o7z,

Pz

®2 BEEEEATEHRE (B4 : pg/m)

Bug/m-BEE

EE Bl T (Bh~BK)
Z1-B%(8)
EHE 12,8 (7.2~22.1) 0
EZE 216 (5.0~47.0) 2
H26* MZE 153 (8.9~28.8) 0
ZF 9.6 ( 3.2~22.8) 0
BE 149 (3.2~47.0) 2
=%  17.8 (9.1~25.9) 0
EE  17.8 (10.5~25.2) 0
H27 MZE  13.1 ( 6.6~23.6) 0
ZF 7.6 (2.1~12.4) 0
BE 141 (2.1~25.9) 0
H26 £FE @EE 143 (—HRIBE 102 th D EFY)

MR 26 FEXBBAEKICL SHE

3.2 MEE
(1) BRI RE

gk 26 4F B K ONERK 27 4R FE DR 72/ NIRRT 36
B BB IS % X 2~5 J VX 6~9 128 LTz,

WApK 26 A FE IR HE A B U727 H 29 H X O
7H 30 HORRGRERR5 &, 7TH 29 HiZOC i
FES 17.0pg/me, Z O OPRED 23.0pg/m® T, [HjIH
H®EAGHE L 400ugm® & 720 | & =iRE

(47.0pg/m®) D#)85%% s>, 7 A 30 Hi% OC i
FE73 15.0pug/m®, Z Ot OPREE D 20.5pg/m® T, MWiIH
H oA 355ugm® & 720, HEEE

(42.3ug/m®) DOFI 84% % HH T (X 3),

7H 29, 30 HOMAIZE&ERENREL 2ol H
ELT, foCc) RO 2ot @ 2 THE O%FHH
RKENWEEZZ DD, Ik, TOMOIE BT I
TR E END D R TR IR DA FHE

(Na, K, Ca #F&<,) 1%, 7 A 29 A A% 0.5pg/m?,
7 A 30 B2 0.7ug/m3 Tl H & HK<, ZOfho
BENEL oK E UCX, JETEH LSOk
DOEERHST-HLD EHERIND,
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50
oZ Dt
40 (k377 e
"""""" FEHABLAESS yrg/m® - mmmmomommooomooooooooooooooooooooooosoooooooooooooooooootooood ONHA+
Z 30
> mS042-
2
# mN03-
ax 20
acl-
10 mEC
0 m0C
6/19 6/20 6/21 6/22 6/23 6/24 6/25 6/26 6/27 6/28 6/29 6/30 /1 1/2
B2 BARSEE (F/K26 FEES)
50
oZFDith
40 [=E::27 0 e
------------ EMEED pg/m e 1 ittt I -1 1123
§ 30 m3042-
2
51\( 20 BN03-
aCl-
10 mEC
2(0C
0
7/23 1/24 7/25  7/26 7/21 1/28 7/29 71/30 1/31 8/1 8/2 8/3 8/4 8/5
M3 BARSRE (F/26FEEF)
50
oZ Ot
OEREA A
0 r aNH4+
"""""" B = K L T e = N
T 30 | BN03-
L-1i)
X ocl-
ﬁ 20 mEC
m0C
* ROREMNTE
10 | BRE> (1AVR
F+HREBD) 1D
WFEEHLLTLE
0 * * (AL}
10/23 10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31 11/1 1/2  11/3  11/4  11/5
B4 BARSEE (FR26 FEME)
50
oZ Ot
DEEHEIS A A
40 BNH4+
P bR = S L T -0 BS042-
s 0t mNo3-
=%
= o(l-
-
| 90 | BEC
m0C
* HRENTE
10 ERE> (4R
S +HREED) 1D
* BRER LT
0 (RS0

/21 1/22 1/23  1/24 1/25 1/26 1/21 1/28 1/29 1/30 1/31  2/1 2/2 2/3

X5 BAMSRE (FRR26 FELXE)
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50
40
"""""" SEHARAESS g/md T oseossoosooosoooosoooosooooooooood
T
oo
2
ﬁ 20
10
0
5/7 5/8 5/9 5/10 5/11 5/12 5/13 5/14 5/15 5/16 5/17 5/18 5/19 5/20
M6 BRETRE (FK21EEEE)
50
40
R FEEARLEESS g/mP  co oo oooomomomoooooosooooooosoooooooosooooooooooooooooooood
E 30
an
2
X
& 20
10
*
7/23  1/24 1/25 71/26 1/21 1/28 1/29 1/30 1/31  8/1 8/2 8/3 8/4 8/5
B7 BiESRE (FK2]IEEEZF)
50
40
"""""" FEEARHESS g/md  mmmmmmmmorommmooomooooosooooosooososoooosoooosoooooosoooooooes
T 30
LY
2
% 20
10
10/21 10/22 10/23 10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31 11/1 11/2 11/3
8 HAKDRE (FRK27T FEMZE)
50
40
"""""" SEHAELAEBS g/m3  cmm oo ooooooooooooooooooosooooooooooo
T
o0
2
8 2
10
| = ®H . *
1/21 1/22 1/23 1/24 1/25 1/26 1/21 1/28 1/29 1/30 1/31 2/1  2/2 2/3 2/4

X9 BAMSRE (Fm2] FELEF)
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(2) ZHAIK D RE

Rk 26 4R K OVEBK 27 45 DR [/ VAR SRS B
D EERI IR A X 10 O 11 (2R LT,

ZOMDIEH ZERE, OC, SO 75 EH 72y
THY., WNTNHf, ECOIET, Zhb 4IHBD
WEICRBI 5 A FHEITE &R E 2R OK 62~64%
5Tz,

OC. SO O NHs* OEREEIX, TRk 26 4EFE,
Rk 27T FE L BICEFICB O TR LEL 2> TR
V. —J. OC BEITAFITHEHIKS, SO KD
NHZ* 8B 3R O ZRIT B WO TRVWME A 3 A 5
N7, 7o, ECIREEIT, Rk 26 4R, gk 27 4F
L HICEHAEI/NS S, WFEEZEL T, @FED
TR EE (AR 26 45 1 1.0ug/m®, "Rk 27 45 : 0.9ug/m®)
EBERRIREEE THERS L Tz,

25

21.6 aZ 0t
20 =E:37 2 V)
S0 128 mS042-
=%
" 9.6 NO3-
ﬁm L o
mCl-
51 mEC
0 . . . . =00
EF k] b7 2% BE
10 ZFHBRIRDEE (FRL 26 F£E)
25
oz 0fh
20 17.8 17.8 [=E::37 700 o)
N BNH4+
ST . - BS042-
2
BNO3-
ﬁ1o 3 )
acl-
5 mEC
m0C
0 1 1 1 1

52 HF HE®  £%  @F
11 FERIMR T RE (FL 2T )

Q) 2E DD AIERER L D8

PMzs O EAIIE X AE 47 #OEFR CTEES N
TRV, TRk 26 F5 0 —iEREE 102 #2125
L OB BEPRE & R EIE V6RO TR
B (CEpk 26 52 EEEHE) SRR NARBICE
T BBEORIEE K 12 12, RoEAZK 13
s LTz,

R INFERR RIS D85 O R RE &2 D E|
Ak, R 26 R, SRR 27 L BT, K 26
R R EEIME S ERFRRE Th o 7,

oEOfh

14.9 14.1 14.3 oIS (1Y

BNH4+
m5042-
aN03-

B (ug/m)
=)

s
=

acl-
=EC
=00

FH26EE ER2IEE
A B

B 12 AR

FRR265F B
LEFHE

o FL264 B4 FR2TEFEEF

ENO3-
mS042-
mNH4+
DE#BAF
oz 0ith

FR26FEEETHIE
13 mHEE

4. FLH

AR 26 A8 R ONFRR 27 - DAR 2/ INFAL R 2 36
T 5 PMos I ERERIZ A FD LB THHo 7=,
1) B ERE OFEEEIL, A 26 A 14.9ug/md,
Rk 27 AEEEN 14.1pgmd TH Y . WL TRk 26
R DA [E M (14.3pg/m?) & FRETH -T2,
Fio, BREREOFHBIELMEIZ, TRk 26 FET
IZEZED 21.6pg/m® The b < . AZFD 9.6pg/m® T
RBIKS o T, F7o, WA 27 4EE TIEESE
FOVEZED 17.8ug/m® Theh <. AN 7.6ug/m’
THRHIEL o Tz,
2) ARk 26 AREEICEIMI R EA I L2 7 A 29 A &
7 H 30 HORYREZHD &, WiHEEH OC &
OZOMOPRENE < HHEH OAFHEIXE SR
D) 84~85% % 5Tz,
3) FOMOIEA ZFRZ, OC, SO 7% PMys DF
BERESTHY . IRWNT NH ECOIET, Zh b
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4 THHOBEFIZBIT 5 A5HEITE &RESEKOK
62~64% % 5 TV /=, £72, OC, SO } X NHs*
DOREITEFICRLELS 2>TEBY, — 5 TOC
FEIIAFITHR BIELS . SO2 KT NHs* A 3Rk 2
K OEZRITB W CTRVMER 2 2 B vz, EC IREEIX
W% L CHARERE CHE L TR FEiEH)
XhEmot,

A EEDRRIRE & 2 DOEIA I, PRk 26 .
B 27 4EJE L 61T, SRR 26 4 O [E S & [FfR
EThot,

X ik
1) BRIRA Rk 26 AR KK YSIR DL DT
2) BREEAE . R UINKRL - IRE (PMas) k4ol
E~v==T )L
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Genetic analyses of the fusion protein genes in
human parainfluenza virus types 1 and 3 among
patients with acute respiratory
Eastern Japan from 2011 to 2015.
Tsutsui RY, Tsukagoshi H?, Nagasawa K3, Takahashi
M* Matsushima Y°, Ryo A° Kuroda M’, Takami H®,
Kimura H°. : Journal of Medical Microbiology. 2017
Jan 20. doi: 10.1099/jmm.0.000431.

PURPOSE: To genetically explorer the fusion protein
gene (F) in human parainfluenza virus type 1 (HPIV1)
and type 3 (HPIV3) strains, we analyzed them in the
patients with acute respiratory infections (ARI) in
Eastern Japan from 2011 to 2015. METHODOLOGY:
We constructed phylogenetic trees based on the HPIV
and HPIV3 F gene using the maximum likelihood
method and conducted p-distance, and selective
pressure analyses. We also predicted the linear
epitopes of the protein in the prototype strains.
Furthermore, we mapped the amino acid substitutions
of the proteins.Results/Key findings:Nineteen strains
of HPIV1 and 53 strains of HPIV3 were detected
among the clinical ARI cases. The phylogenetic trees
indicated that the HPIV1 and HPIV3 strains were
classified into clusters 1l and Ill, and cluster C,
respectively. The p-distance values of the HPIV1 and
HPIV3 F genes were <0.03. Two positive selection
sites were inferred in the HPIV1 (aa8 and aal0), and
one positive selection site was inferred in the HPIV3
(aa108); but over 10 negative selection sites were
inferred. Four epitopes were predicted for the HPIV1

infections in

prototype strains, while five epitopes were predicted
for the HPIV3 prototype strain. A positive selection
site (aal08), or the HPIVV3 F protein was involved in
the predicted epitope. Additionally, we found that an
amino acid substitution (R73K) in the LC76627
HPIV3 strain presumably may affect the resistance to
neutralization by antibodies. CONCLUSION: The F
gene of the HPIV1 and HPIV3 were relatively well
conserved in the Eastern part of Japan during the
investigation period.

1 Aomori Prefecture Public Health and Environment
Center Department of Pathologic Analysis, Division of
Medical Life Sciences, Hirosaki University Graduate

-84 -

School of Health Sciences. 2 Gunma Prefectural
Institute of Public Health and Environmental Sciences.
3 National Institute of Infectious Diseases. 4 Institute
for Environmental sciences and public health of lwate
prefecture. 5 Division of Virology, Kawasaki City
Institute for Public Health. 6 Department of
Microbiology, Yokohama City University Graduate
School of Medicine. 7 Pathogen Genomics Center,
National Institute of Infectious Diseases. 8 Department
of Pathologic Analysis, Division of Medical Life
Sciences, Hirosaki University Graduate School of
Health Sciences. 9 National Institute of Infectious
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