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Trend Survey of Pathogen Groups Responsible for Viral Gastroenteritis Outbreaks
(Season 2010/11)

Ayako Yoshida, Rika Tsutsui, Osamu Inoue, Toshiyuki Mikami

A survey of the viruses responsible for food poisoning (including suspected cases) and infectious diseases in
gastroenteritis outbreaks during the 2010/11 season detected Norovirus (NV) in 34 cases, of which NVGII was
detected in 31 cases and both GI and GII genogroups were detected in 3 cases.

The predominant genotype for these outbreaks was NV genogroup II/2 (NVGII/2), and the number of cases of
NVGII/4, which has been the predominant genotype since 2006/07, has decreased. Since NVGII/2 was detected in
many cases involving children and students, and there is an increase in outbreaks at nurseries and kindergartens, it is
necessary to further emphasize the importance of infection prevention and preventing the spread of infection in such
sites.

Because multiple genotypes were detected in one case, the possibility that the genotypes of the sick patient and

food handler may not be the same needs to be considered when searching for the source of food poisoning.

Key words: Norovirus, NVGII/2, Molecular epidemiology
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Monitoring of Heavy Metal Concentration in Environmental Atmosphere
in Hachinohe Area

—Investigation of Pollutant with the Low Volume Air Sampler—

Noriko Tsushima, Kaori Kudo, Masashi Jin

According to the results of principal component analysis on seven heavy metals in environmental atmosphere
using 171 samples, the first principal component (Z1) and second principal component (Z2) were suggested to be
indicators related to general pollution and the pollution source, respectively. A trend towards a relatively higher Z1
was found at Negishi Elementary School and Hachinohe Elementary School during spring and summer, the period
affected by the Yamase seasonal winds. During the period when Z1 was high (Yamase season), Z2 was divided into
positive and negative regions at 4 sampling points, suggesting that Negishi Elementary School is generally affected
by Company B and Hachinohe Elementary School is affected by Companies D and E.

Focusing on the monitoring data obtained during mid-March to early June when the factory facilities assumed to
be the major source were closed down after the East Japan Great Earthquake, a slight increase in Z1 score was
observed during the Yamase season compared to the non-Yamase season, suggesting dispersion from accumulation

grounds of raw ore and products, although the contribution may be small.

Key words : low volume air sampler, environmental air, monitoring, heavy metal,East Japan Great Earthquake
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Estimation of Emission Source of Hazardous Air Pollutants in Hachinohe Area
- a Focus on Multi-Elemental Analysis -

Ryuji Hanaishi, Noriko Tsushima, Kaori Kudo

In relation to the survey of nickel in airborne dust conducted as a part of the hazardous air pollutant monitoring
in Hachinohe area, multi-elemental analyses by utilizing ICP-MS etc.were made on metal elements in airborne
dust samples containing high concentrations of nickel collected in August 2009 and June 2010, and ores and slag
used at a smelter that is suspected to be the emission source, and the obtained results were analyzed using the
CMB method. The results suggest that the ore, mainly used in the smelter suspected of being the emission source,

contributes to components in airborne dust.

Key words: Hachinohe, nickel, ICP-MS, multi-elemental analysis
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Loading of Pollution Source at Lake Towada - for the Period up to Fiscal 2009 -

Ryuji Hanaishi, Hisashi Nozawa, Takuya Ichinohe, Ikuyo Kudo, Ryuji Kudo

A factorial analysis of loading of the pollution source at Lake Towada suggests that the contribution of direct

loading due to rainfall on the lake surface and loading from inflowing rivers during rainfall were high. Inflowing

rivers during rainfall contributed to COD and total phosphorus, and direct loading on the lake surface made a major

contribution to total nitrogen. In addition, the effect of inter-catchment transfer of water was relatively small

compared to the total loading, and it was calculated that the effect of domestic wastewater from houses that were not

connected to the sewage system was negligible. Loading due to natural causes was the main factor at Lake Towada.

Key words: Lake Towada, loading, rainfall
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Discussion on the Cause of Foam in the Oirase River

Ryuji Hanaishi, Naofumi Nozawa, Kaori Kudo, Teruo Saito

Because foaming was observed in July 2010 in the Oirase River, which flows out of Lake Towada, samples of
river water and foam were collected and analyzed. No methylene blue-active substances were detected in the river
water and the concentrations of total phosphorus, iron and aluminum were not high compared to lake water.
Saccharides were detected in some samples of river water and were found at high concentrations in foam. After
fractional separation by molecular weight using ultrafiltration method, it was found that over 70% of the saccharides
were polysaccharides. The water quality of Lake Towada for fiscal 2010 showed a different trend compared to
previous years. Taking cases of foaming in other rivers and lakes in Japan into consideration, the cause of foaming is

presumed to be naturally occurring saccharides.

Key words: Oirase-River, foam, polysaccharide
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—EBREN R Z VR TH -T2, hrEr Y
2 — & OFERITIE, 2008 4, 2009 F2% 11~
20 7% Tl H 2 < L 2010 4F1E 21~30 %KW T 11~
0BHRHEVAETH -T2, 2D L ITIEED
TR AT 30 s R LA T MERI T B I 2 W
o7 (K4, 5), EHREVHRELTNWDLE
HEOFEIEWR D B r Ry 2 — T4 1 4]
ZEBRODTCIISREIE Tt S BMmIc L 2R
THHZENHLNERHS>TND Y,

WBNTIRAELEI ey 2 —ah#EiT] A,
3A. 8 A 9 AL ~2 4 (BEETIE1 F D
720 2~9 N) OFAENIHZLIVTWD M, HETIL
LLTWAHIERTIIESE 8 ATk bZ W L
2o TS (K 3) , HUEBICIXBARTHIE ) i b
2V ChH -T2 (X 6)

Cjejuni 122 FED 9 & HUE & NG 25 8 L
T 57 5BERRIC O W TCPFGER T o T2l 2 X 7.
8. X9, X 101Z/R LT, KICITEE ik S
A= N—F L7 —lZa, b, ¢, d. e, 7
— 7L LTHELE, M7 DL —2No3 (8/19,Kil7)
& L—2Nol0 (8/23,Hifi) 723[F Uifnf-PkEh/ ¥
— 2T, aZVv—7L L7, L—2Noll (823K
i) & L—2Nol2 (9/24/Hifi) 75F Uik & —
Vb N—T & LT, L—2Nol3 (824 Kifi) &
L —Nol5 (10/1,H) 23[[ CkEh X% — > Tc
TN—FL LT, K9 DL—2No38 (9/7,Hif) .
No43 (9/9,HTf7) . No48 (9/13,Hifi) @ 3 ¥RITEIE
FUKE)NF = D=L, (7 —T & LT,

10 (277 L72PFGE T, MiFRNACHRTH S 9



(N)

400
350
300
250
200
150
100

50

£1 ERRIURBRER  (Cjeuni & Cooli )
MIC( ¢ g/ ml)
0016 0023 0032 0047 0064 0094 0125 019 025 038 05 0.75 1 15
EM Cjejuni(114) - - - 7 3 5 24 23 23 13 10 5 1 -
C.coli(15) - - - - - - 2 1 2 2 - 1 3 -

TC Cjejuni(114) - 1 6 17 16 23 16 4 2 1 - - - -
C.coli(15) - - - - - 1 1 1 - - - 1 - 1
MIC (¢ g/ ml)

3 4 6 8 12 16 24 32 48 64 96 128 192 >256
Cijejuni(114) - - - - - - - - - - - - - -
EM
C.coli(15) - - - - - - - - - - - 4
TC Cjejuni(114) - - - - 1 - 2 - 2 1 17
C.coli(15) - - 1 - - 2 = 2 - - - - - 5
% 2 PFGE kBNELEF/ N2 — 2 D—HEH
2008 112009 W2010 .
L—2No 447  whiwAsAE 43I -3 ik Jiibegid) EM TC
3 a H22.8.19 % 56 K ol S S
10 a H22.8.23 E] 39 Hif uT s s
11 b H22.8.23 & 62 K uT s s
12 b H229.24 E] 54 HfT AR s s
13 c H22.8.24 2 18 Kt uT s R
15 o H22.10.1 E] 5 HfT DE s R
20 d H22.8.25 ) 37 il CH S S
22 d H22.8.25 E] 22 Hf uT S s
49 d H22.7.3 E] 55 HfT cE s s
51 d H22.7.6 ] 30 Hh cE s s
—— 52 d H22.7.6 E] 33 K cEl s s
& sh N ko LN % 57 d H22.7.26 S 19 Hif1 CH! S R
F Al F i #0 2 bul 50 e H22.7.5 ] 75 K cRl s s
Il Ll il I 22} L i 53 e H22.7.7 & 19 Hif CE s s
53 Ll By 54 e H22.7.7 % 18 Kt CH s s
L 55 o 12277 % 90 Hif cHl s s
3 . . 56 e H227.9 &= 50 K cEl s s
K6 HhrER/NYLZ—EEOHEARE 38 f H22.9.7 5 14 Hif Ut S s
43 f H22.9.9 & 46 Hift uT S S
48 f H22913 ] 48 Hi uT s s
a a b b ¢ ¢ d d
M 9% 4 5 6 7 8 9 10 1t 1213 1516 M Mo17 18 19 20 20022 23 24 25 26 27 28 29 30 ¥4 N M

N33 34 3 3% 31 3% ¥ 4 4
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FRIZBWT 200 R 247 V—T e N—TD
BARFIKEN N — 03 EFR S 4L, L — 2 No50
(7/5,K 1) . No53 (7/7,H 1) . No54 (7/7.K i)
No55 (7/7,Hii) . No56 (7/9,Kifi) &eZ/ n—7&
L7,

B 8 d1—2dNo20 (7/3,Kii) . No22 (8/25H
i) . X 10 ® L—2No49 (7/3,Hifi) . No51 (7/6,H
M) . No52 (7/6,Kifi) . No57 (7/26,Hifi) @ 6
HiZdZ —7"L LC R/ U FIkE) % — T
HDHZENERINT,

B DORER G | IR AE—Th HKili, H
TSI THED T DRI RS > b HORS AR T &
N7- FTHRUEREZE OEKRIZdZ NV —T LeZ N—T1C
SR S NAEEIR D TR S LTz,

WANRZHRBRIIEL 1LIR LB I B
NI Z—=DF—RFHFITHLTY) Aun<vA D
MICIZ 114 ¥ 3T 8 ug/ml% FEl> Tz, 7
N Z %A 7 YV AZONWTIX, Cjejunih® 24 % (27
/114) | C.coliTIE 60 % (9/15) IZHVTMICAH
16 pg/mlLh ETH 7=,

BIE TN F — 2 DB LT HERRIC B 1T 5 HRA
ZMEICBET AR IE. L — 2 Nol2 73NA. No.13
MTC, NAIZ, L—No.15 NTCIZMMETH - 7=,

MIFARBIRER TIX 122 Bk 5 B 2 VC
RO RTH D IRWTDRIA 5S8R, FAL, YRS
4 ¥k, BUBIARE (UT) 2 71 Bk Ch o7z, BB
ERIZ DWW CIILiont B 2 L7 FIEIC L 0 #
AT AMEND D & Bz,

2B FIKEN S 2 — S —E LRI, 4R
i, M) I TE R BRI RS R R LT,
R T UKE S Z — U N— Lo 7 v— 7%
[l CURRE CTh D RS W2 & AVHIBT L 72
D3, ORGP DWW T REM 7o 2 2
AENSVE L b,

4. FEH
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DB a2 —DREFRETITHMENL L,
FEERBICIX 30 mELL F R WMENICH - 72,
3)2010 FEITUNEE LI W HEHI DO o Em Ny 2 —
122 BRIZ DWW TCPFGER AT » 7o ik 3. B470 % 2 Ml
MBPFGENNY — U BN—ET B35 b7,
HIMIEFRLBIAFE— T > 7= HERPFGEDFE R 5 2
P OB /3 — SHERR S iz,

I
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Fisrm BgpbE, HRE TR, oA
Bt, FATR TSP AL R i BE, N SEEF 0 T
OIME R Y FICEHH - LET,
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A=W A . 27,167-177,2006
)EATHEE BB ETE R - URL : http:/www.
mhlw.go.jp/topics/syokuchu/
ARE AT - AVETHRIERE b 0B L 72
Campylobacter jejuni/coli O HEHIKSZ M & Z DR
HERS JRYIE 7 HERE,82,638-642,55 6 7
HEILEBIE B FO FHIEN DSBS T
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FEJR L M JEIIE T HERE,79,169-175,56 3 75
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AR R o X —FE s 5 22 5 (2011)

FLULX—E O, 2. ME. ZIE, BEE) OREHR
— TR 19 EENS TR 23 EEET—

LR ARET

THEENR

18 1 SR

Rk 19 FEE SRR 23 FFE F CIZENIHBT AN TEREZNFRE LTT LA —E (JF, ., /h
Fz. FIX, BALE) OMEZIToTRER, FEFRMEIORTRNES , 27V —=2 7R RIC K DHERD 10
ng/gZ M2 7o b OIE, IF 34 iR 4 8K, 3L 34 Bk 1 ik, hE 45 iR 2 ik CThoTc, 2D O b,
ORI, 1R, /N 2 BAIRIC O W CRERRFRBR 24T o 7oA R IS DV TGN, FLIC oW Cidfatt,

INZIZOWTIE 2 ik & bEEETH - 72,

Key words : food allergy, ELISA,PCR,western blotting

1. [XCHIC

BT LAX—BEOEIZ N, T LrX—
WE Z GO RMICER T DR E & KRR IR
T A, EAEE TR 13 42 4 A S /NE,
ZiX, OF, AL OEILED 5 B 2R ERME &
L TR TOMBEME TCORRERGM T, £12.
HETED DR EFMEHCHES S 20 MEIZOW
TIEHRREHIE L P, B 20 4E 6 AICITE S
DUE S L, 2O, IO 2 & B BF 7= I ER
ML 720 . 2 E TOHERERM A O H/ER
IRETR T, BRI, HESEFRORALE X 20 S0 H
NEH I8 hHE oY

FRATFIEIZOWTIL, PRk 14 45 11 H o@zEnLs
B (CLF@ERALR) |« BEGEINTND ¥,
MATCIX, FARRE AL RS E LS
= AR 19 R S RSB S A TS O
T UL —WEOBREEIT-> TE T2, AlEl, Fk
19 4EFED D IRR 23 AEPEICAT 57200, Fh, /&,
ZNE e OVEAEE TR DI ERAE DOFE ROV TH
5T 5,

2. Ak
2.1 &K

BERNICHEBENL TWAINELZMT AR E L
T, PR 19 T 41 IR, SRk 20 22 1T 39 R
R, SRR 21 4EFENT 36 R, Rk 22 AREEIT 40 B

R, SFERK 23 AEEEIE 37 FRAAS,
2.2 ®EIEH

R, FL, . X, BAEAE
2.3 BRE
MR )—=2T38 (LUTFELISAE)

BRAR K AR A2 AT £ U F A FASPEK A & Ji
MEHEIES » b BRAT AT 2> BBA >, /b
7 VTV IR BHAEE) CLFMF v b)

HA N LM FASTKITT Z A HVer. I U — X
O, 4L, /2. Z1E, TEEE) CAURNF > 1)
Q) BNDHERRE (D TR2>T0OY RE)

AR AR ZIREET Ny A X T ay M
v R IIAT VT IR OARL AR
Q) ADHERRAER (VTRE2>TAY kK

AR ER A ZERT L= AZ 7 ey bF
v ke BBAUROB-T 7 N T
@) INEDFERHAER (PCRE)

(BHQIAGEN#Genomic—-Tip 20/G, AV = X LfEE
BITERT VLY F = 1 —%F#

2.4 BEBAHE
ELTSAYE K OV sB ekl 13 il R A B2 » TY T

ST,

3. WRRUER
Rk 19 AERE D B ERE 23 4R S £ COMA RS R4
FI~F5IR- LT,



Rl FERIIFET LILF—NERERER

£R2 FREET7LILX—YERERER

[ o s ELISATE (ug/eg) ™ = 43
S H PUR wrn LS ET e
I yravy— <0.3 <0.3 -
2 RN YR
< hnkes <03 08 -
3 AN <0.3 <0.3 -
4 M 2 RiBE 185.7 254.1 B 1
5 7L <0.3 0.5 -
6 L HEHE <0.3 0.5 -
7 Z 9 <0.3 <0.3 -
8 A1 0.5 <0.3 -
9 RA B Y — <0.3 <0.3 -
10 /NE BRAF LAz @) <0.3 <0.3 -
11 I3z LA O <0.3 <0.3 -
12 LroswZAs O 0.4 <0.3 -
13 S5E DA O <0.3 <0.3 -
14 LALDEX <0.3 <0.3 -
15 FoLOIE <0.3 <0.3 -
16 WoHHEHE O 0.4 <0.3 -
17 b E EME O 2.7 0.4 -
18 WindE L @) <0.3 <0.3 -
19 Wi S ONE <0.3 <0.3 -
20 FIX FLYEA <0.3 <0.3 -
21 D A @] <0.3 <0.3 -
22 PTHEML @) <0.3 <0.3 -
23 D A <0.3 0.4 -
24 5 E AN O <0.3 <0.3 -
25 D A @) 1.0 1.6 -
26 PTHEMA 0.6 0.9 -
27 PTHEA 0.9 13 -
28 PTHEA 0.4 0.6 -
29 EEZ R 0.3 <0.3 -
30 LA I~ AN <0.3 <0.3 -
31 T—F K
B A 0.6 1.5
32 = @) <0.3 <0.3 -
33 EEALLW D <0.3 <0.3 -
34 ZE Bk @) <03 <03 -
35 =& R <0.3 <0.3 -
36 BEH T <0.3 <0.3 -
37 BEE T <0.3 <0.3 -
38 TEH AN <0.3 <0.3 -
39 Ko B A <0.3 <0.3 -

e St _ s ELISAYE (ne/e) ™ ™
. - PUR T MEF o R NX v R BB
10 pis <0.3 0.9 -
2 T—=RY —
PNy <0.3 <0.3
3 BT <0.3 <0.3 -
4 A <0.3 <0.3 -
5 FAER T ©) 4561 10544 -
6 I HEALRN <0.3 <0.3 -
7 ATy 7 BT <0.3 <0.3 -
8 Bes 1 O <0.3 <0.3 -
9 A 13.6 4.1 [
10 A
(5 /) <0.3 0.6 -
11 AN <0.3 <0.3 -
12 /hE 750070k 0.4 <0.3 -
13 YI7I V== @] 1.3 0.7 -
14 2E—T FF <0.3 <0.3 -
15 YT 2 118.9 1729 R4
16 Aonbna—RA <0.3 <0.3 -
17 BRAZEE O <0.3 <0.3 -
18 BAL AEWN 65.2 52.4 KZ?‘I%XE’
19 75 Tk
SRR @) 11708 11812
20 v —
e <0.3 <0.3 -
21 R—=r == <0.3 12 -
2 FiE ARFoT g4 <0.3 <0.3 _
23 Ot X 0.8 0.8 -
24 ~hna= <0.3 <0.3 -
25 PTHEA 2.3 33 -
26 PTHEAL <0.3 <0.3 -
27 £HEL <0.3 <0.3 -
28 FANS <0.3 <0.3 -
29 7w X — <0.3 <0.3 -
30 FEnbnhoAiL) <0.3 <0.3 -
31 = A 0.5 3.5 -
32 EFONAES EA 0.7 0.4 -
33 TEFAHENL <0.3 <0.3 -
34 EPpTHEAL <0.3 <0.3 -
35 PTHEMN <0.3 <0.3 -
36 TeEpEZE T <0.3 <0.3 -
37 %AEA B AR <0.3 <0.3 -
38 T — Y — K <0.3 <0.3 -
39 NG —lr—% <0.3 <0.3 -
40 FALWY D <0.3 <0.3 -
41 BT <0.3 <0.3 -
X1 ‘O X, BFERMEIORFRIN S >TebDERT,
X2 ‘<03’ 1E. 03 pg/gRllETRT,
3 T oW TIE, MRRRAE Lot T EERT,

4 v=RZ T uy MEZEDAOHBRRET LR =T,

56 PCRIEIC L /N ROMERRBREZAT e RE TS,

MRAREROHEIZONTIE., FEEEMEIOFRT
N7e<, 2 FEOELISAIEIZ L 2 ED S B, b
e EHLEBLLN—FHFT 10 pg/gbl EEmMmH L7
Leic, MEREOMEEEITV, REEB WS
\CHERRE 24T o 72, 728, 18 H OREMEI, 8
~12 ng/gDFPFHNIZ H 235515, FER Uiifl
B 5 2 EHOREZITV, 1 EHOWUER-E 2
Bl B OREMOFEEZ AR R L L,

3.1 TR19EE
M=l

No.9 MEAH | 2oV T, M¥Fv b, NFv

N COWPEMEMZEI 133 pg/g. 4.3 nglg Th

1 O 1E. BERMBORTR™H T2 bDERT,

¥2 ‘<03’ 1. 03 wg/gRimETRT,

3 T AZOWVWTIE, MRRBRE Lol E BT,

¥4 vxAZrT oy MEZKDIIOMRRBREIT oo ER %
N I

Too W%y N THMREZITV., 2 BIOYHHEZ K
O ZAH ENEI13.6 ug/g. 4.1 ng/gTh o7,
HOBADREDIL, VoAZ Ty MEZED
EBMEEITo T A, IBA Y, B-T7 NI
o7y EbiIZEETH T,

(2) &

No.15 [EHIHY S I | |22V T, MF v b, N¥F
v N COREMMNZEI 1189 ng/g. 172.9 ng/g
Tholo, IWEDRANEEDIL, PCRIEIZ X DR
BREZIToTE A, BETh o7z, RIEFTT
HELIZE A, BE TSNS OMEIRAD A
REMEDN R STz,

No.18 EHR < AW IZ20 T, MF v F, N
X v N COREMENZILEI 65.2 ng/g. 52.4 pg/g



£33 FRAIEETFLILX—DEREHER

T4 THR2EET7LLX—YERTHEER

s e s ELISAYE (png/g) ™ e A e 5 ELISATE (pg/g) ™ R
No- HH o DRAE A BET v G gopn DRAE L B
1 9 srHr <0.3 <0.3 - 1 9 =z 37.7 3L5 -
2 R <0.3 <0.3 - 2 L= v¥— O >20 >20 -
3 TS5 AN 2.1 2.6 - 3 < HHPp~L <0.3 <0.3 -
4 Y7 hNE—f _ 4 AN <0.3 <0.3 -
(A1) <03 <03 5 LB <0.3 0.7 -
5 F— X RN <03 <0.3 - 6 o8y 0.3 0.4 -
6 eSS <0.3 <0.3 - 7 2T T4 5887 6576 -
7 9755 <03 <0.3 - 8 I R-Y2): 0.4 0.6 -
8 b ran <0.3 <03 - 9 L HANW <0.3 <0.3 -
9 W TIoHv <0.3 <03 - 10 T 7y % — O >20 >20 -
10 o <0.3 <0.3 - 11 EEALLY D <0.3 <0.3 -
11 BIZEY () <0.3 <03 - 12 i (B2r) <0.3 <0.3 -
12 DpHE AR <0.3 <0.3 - 13 oA <0.3 <0.3 -
13 Mt A~ 0.8 <03 - 14 B <03 <03 -
14 1T LKA <03 <03 - 15 BeE T <03 <03 -
15 1 <0.3 <0.3 - 16 LB REx 1.9 2.0 -
16 Ferp <0.3 <0.3 - 17 /W UIRYARR Y/}
7 E EEABD 59 54 - R Ty o -0 -
18 5 WRIN) 0.4 0.9 - 18 X DIFTLAR <03 <0.3 -
19 el <0.3 <0.3 - 19 BIxE <0.3 <03 -
20 WAZY—2R <0.3 <0.3 - 20 HATF T O >20 >20 -
21 2 WwTHEA 0.6 0.4 - 21 INFF 0.4 <03 -
22 T 0.7 0.3 - 22 BT Hi <0.3 <0.3 -
23 REHIEN <0.3 <0.3 - 23 L xiE <0.3 <0.3 -
24 DTHEA <0.3 <0.3 - 24 FiAbL<b @) >20 >20 -
25 PTHEN <0.3 <0.3 - 25 Z1X DA <0.3 <0.3 -
26 DTHEA <0.3 <0.3 - 26 2 EN <03 <03 -
27 WTH A <0.3 <0.3 - 27 nE LN <03 04 -
28 o Lp#EZ X 0.3 0.4 - 28 PTHEA <0.3 <0.3 -
29 TALAE FHEE E A <03 <03 _ 29 W T A 32 2.7 -
(HARR) ' ‘ 30 RET—AY 6.7 72 -
30 R <0.3 <0.3 - 31 584 2.9 1.6 -
31 AN (BFr) <03 <03 - 32 PTHEA <0.3 <03 -
32 DA AR 33 45 - 33 AL BIRE A 0.4 <0.3 -
33 TEH AN <03 <0.3 - 34 RUBF 0.4 <03 -
34 TEHALND <03 0.4 - 35 EARD (BR) <03 <03 -
35 TN (BF) <03 <0.3 - 36 HF T EE AR 3.0 1.6 -
36 774 A= <03 0.3 _ 37 =% R 0.5 <0.3 -
_ C Y /5 M— — - 38 VA% <03 <03 -
%1 O’ 1. FFEFEMEIOER RN D72 b DEIRT, 19 S E A <03 <03 _
%2 :<(,).3’ XL 03 pg/eRlERT, 40 SE AN okt 6.4 7.1 _
>.<3 - &\—/)ll\yc!j:\ W&gﬁgﬁ% Liﬁ?)‘ot;&i’ﬂ?'@'o >:<1 :O’ !i\ %Eﬁ*ﬁ*}@iﬁ%ﬁ)%of:%@%%j‘o
¥2 o <037 X, 03 pg/eRMERT,
; . Vi 3 TN TR, HERRRE Lot T 2T,
Thole, NROBADBEDIL, PCRIZICE DM g rkpss cmm, s, s, I, 23, 20, BHEAELED

BREEToTE A, BETH Tz, RIEFTT
HAELIZ & A, FARKOEMELO—HIT /N ER
GEN TN,
3.2 FER20EE
(1) o

Nod THZFHIfE ICHOWVWT, M¥F v b, N¥F
v N COREMMRZE NI 185.7 pg/g, 254.1 pglg
Thol, WORANGEDIL, Vo AX Ty
MEIC XL DWHEBE T2 2 A, IaT VT
IV ARLaA REBICEETH -T2, PREFT
THRE Lz A, BE TSNS OMERAD
AIREMEDSVRIB ST,

3.3 FR2ANEE
(N h&

No.17 NFF=ABL bl IZ20 T, MF v b, N
X v N TORGEMENZINZEI 5.9 ng/g, 11.6 pg/g

WbzELTBY T, JEOEBREOTESD Y,

Thole, N¥ v FTHREZITV, 2 [HOFE)E
BRDIE A, 84puglgThoTz,

3.4 TR 2EE

(1) 5M

No.l 7 A7 ] iZ25WT, M¥ v b, N¥ v k
TOREMMAZENZEI 37.7 ng/g. 31.5 pg/g ThH -
7o IRDIR A EE DI REEFT TRAE LT & 2 A,
FIRZWET D ETITUIESL o 72 h, #ET
FEN D OFEIRA O FRENE, IR Shviz S
DFEFH O ATREME DS RIR ST,

No.7 TN T7 A4 ] IZH2WVWT, MF¥ > ~h, N¥F
v N TOREMMSZ NI 5887 ng/g. 6576 ng/g
Tholz, JORANGEDIL, REFTCTHAEL
LA, RO i,



=5 FRBEETLUILXF—DERERKR

Tt S s BLISATE (pg/g) ™7 pesp™
No- g A g B
1 90 RE—gAin <0.3 <0.3 -
2 PTHEA <0.3 <0.3 -
3 W} THEX X 3.7 3.7 -
4 MY ARE <0.3 1.2 -
5 DupHE AN <0.3 0.3 -
6 A=7Y =k <03 <03 -
vy
7 EFEALLY D >200 >200 -
8 A B BA 0.7 0.3 -
9 L EFrETHEARD @) <0.3 <0.3 -
10 T <0.3 <0.3 -
11 VER 1 <0.3 <0.3 -
12 xhzZhty <0.3 0.4 -
13 HA (F8H) <0.3 <0.3 -
14 EoBEE <0.3 <0.3 -
15 < BDHrpL <0.3 <0.3 -
16 PLHH
(< % 3) 03 03 -
17 & BILOE <0.3 <0.3 -
18 B AT %< <0.3 <0.3 -
19 NGRS <0.3 <0.3 -
20 KB 1.1 1.0 -
21 N <0.3 <0.3 -
2 F 32 <0.3 <0.3 -
23 a—b—FU— <0.3 <0.3 -
24 KRS 0.6 1.6 -
25 LZATH <0.3 <0.3 -
26 FLbH <0.3 <0.3 -
27 FH T 3.8 3.3 -
28 KRN 0.8 0.4 -
29 LHET 0.5 0.4 -
30 X WwTHEA <0.3 <0.3 -
31 PTHEMN 2.3 3.1 -
32 REDA 1.4 1.0 -
33 PTHEA <0.3 <0.3 -
34 A A <0.3 0.4 -
35 PTHEML 1.7 2.4 -
36 PTHEN <0.3 <0.3 -
37 5 E A 0.6 2.0 -

¥1 O E, HERMEBIORTD D >T2bDERT,
¥2 ‘<037 X, 03 weg/gRiiERT,

£>200" 1%, 200 pg/gbh L&Y,
3 oW TIE, MRERAE Lol L ERT,

@) =&

No30 72 E T — A2 ] IZOWVWT, M¥ v b, N
X v N TOREMENZNZEIT.5 pg/g. 7.5 ng/g T
bolz, BREZITV., 2 BIOFEEEZ RO L
ZAH, ENERN6.T pg/g. 12 nglgThHh o7,

3.0 TH2WBEE
(1) 5p
No.7 [ZFALW 5] IZ2WT, W¥ > ~TH

TEMEDS 200 pg/egz ik x . JHOIRADRGEEDOIIZ, &
T CHA L& 2 A, BERATC SR mIZINE
ZEA LT,

4. F&oH

Wk 19 AR D 5 Rk 23 AR FE & TIZIRNIC iitE
THMTRmERSRE LT, 7 LAX—E B,
L, /hE. ZIE BAEE) OREEITo T RERIT
Tt Thot,
DFFEFEM B ORI R < | ELISAJEIZ X 5531
210 pglgZ A 7= b Ok, I8 34 BIRH 4 Bk,
FL 34 Bk 1 B, /NE 45 R 2 A ThH -
77
2)EDH B, N RRIE, 1R, NE 2 RIS
DN THERRBR 21T o 7o F IS DWW TR,
FLIZOWTIFEME, INEICHOWTIT 2 ik L b
HTH-o7,

X W
DEAE S8 A b A R TR K OV & OVEL
L OB EICRET 28O —MESUET 5
BEORATIZONT BFE 79 5 PRk 1343 H
15H
NEAEFBHE: T VA —WHE E SR NICET
DHERIZONT BEHKE 46 5 BERFE2 5 F
%1343 H 21 H
NEAFEE: [T LALX—WE = ELRMIZET
BHEARNZDOWNT]DO—HEIZDONWT RS
603001 5 BZEEFEH 603001 5 AL 20 4£ 6 H 3
A
HEEFHE: T VA —WE E SR OBRAE
FFEIZOWT ABFEE 1106001 5 Rk 14 4F 11 A
6 H
SEEFZEE [T VLY —WE &2 &R OB
FEZHDONWTIO =W EIZDONT BLEHH
0122001 5 PRk 2141 H 22 A
OHEHET: 7T LA —WE 2GRN OMRES
BEIZHOWT HEFEF 286 5 FRk 249 A 10H
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BmEEEG (Fk22 £E)

AREF ARSE BERER O RLEEFE O EER

PRI I A LTALEWE - AREIC L D L S h e g s 4R FIc W TRRBRR 21T - 12
DTHET 2, JFERRME LTSFRER, v 7 ufildy, XO7 74 2854 RLT LV —RERE 2
LicexZ I v (Baade) FH3ME, 7 7N 2B U NS, S ik 2 L7277 had
BIFEIZ SV THE T 5,

Key words : foreign substance, histamine, globefish poisoning,tetrodotoxin

1. [FLBIS 1727,

PRk 22 FEICHFRRNTRAE LILmEIC (2) A&

&% LEEbN L BT EIELEFEHNZ OV THET D, SFF 10g
BET LR —ERDBREERTIE H S, 3 |*
SMYFEDOR R A7 I RPENEDIL, TR REVSA X

CHERI SN AR MO AX I U EHERE YT
o723 | N OIS L7z 7 Z U A T
N, EEFREEREZ R L7 7 HE 1 F#Hlico
WCT7 T HBREEZIT 2O THET D,

2. ERFAIUNRALEODN LSBT E
2.1E4601

M EHOHE

Rk 2246 H 23 B, SIXWRIBEGREZE L
7L 2 A 15 BRIZET. MBI dHziF R,
D%, BEIIHIEOIERE R Ui T2 D R
L., 2R LEEM»D B+ AR R
NHoTz, BERAEIC LY SIERMEE G2 RN
LT D RAZ I R BEERVREST O Y ATICE
AH I EETA W E OJRIKZEH O 72 DR
KEN DT, TUVAF—FFEAEFTHETIIE AF
VERINETHZEBNMOENTWAMNE AHX I
OIERED 100 mg/100 gl Th > TH R TP
JERZRT O LR 7 87 I UVHEOKEN
—JEEnTns D, 22T 24 I UVUAOR
R I VO T Ly, BERY
FT7I, AAUL I P UATOWT B [RIFFIC o &

1 SLATERSEE BB T

EZ (100mL )

A il
5 IR
0.5MH £ 0.5mL
PRIASE B 59 0.5mL
MEARMERE T R U 7 A0.2g
Bruymieg AL 7Y PR R 1.0mL
=

B & 45C 1h)

10% 7" v U > ¥ 0.5mL
E
kLo 2 5mL
iRk iifau
N 2=
I i ]
T = U EINZ SR

AR TR I

HPLC

K1 aHoo—




7 M

BHEOWE U Ts S IXREE G GE O R & OF—
2y bSO SIS E TR 2 MR
{1 HEBRAZE

X 112RT & D BB O RTALEE 21TV iR BRIATR
IZOWTHPLCICEAEEET-12 Y,
QBERRUER

B AX I VUOE T SIXRIEE S O
1.1 mg/100 g TH Y B3%fmlml— v b ih 2 MRIRIE
EH5HH 09 mg/100 gTH o7z, T ARG
7 2 IR SN o e, BES Y IR T
FBEGIEEIITARMTOE AZ I VREEZRFL
ToRER, REERE RO A I VEEDR
FRIZDWT, 5 mg/100 gl FIFLERITH D & L
TRV, FEHEL/ETEHRELPOE 2X I VR
2% 10~20 mg/100 gZ i 2 DI B P ENFHLE
SNAHFREMENELD EZZDND E LTV,
DO ENLAEREIOFEFIBRMTOE AKX I VR
JEMFEIEICE L TWRWE & 2R LT,
2.2 ZEpHl2

M EHOBE

ek 22 42 7 H 18 BN FLREEFTE N T~ 7 il
HEEALUBE LI-FHE 4 41 3 40 EERHICE
O LU, MEDfEIL, A, FHFE, FEAR, Tt
SEOIERERRZ T, L L, MAYH CTEE L
7= OEFREBEZ 2T Lo 12 b DD BEZ )
DIREEFTIZERE A H D b A X I U E RV YT
\RRZEH O IEZ LT,

(2) A%
7 B

ESAHRIE GEIEFMOREMS) 2 ik
{1 HEFHE

X 12T &9 ICREIORTLE 24T VWHP L C
LB EREIT-12Y,
v GBI &M

=1 ICET

QERRUER

FEAREHELNDE AX I UNEFEALN 315
mg/100 g, 289 mg/100 g3t S 417z, oD A fE%E
PHERT I VHEITERE TR Ch o7, B A
IV, O AT OB RO E VIR O
HIZENT HE (Morganella  morganii) 72 X Dt
ATV U MIRIERE SR 2 3 DA OHEFRIZ AR
REND Y, o, B R I P 100 mg/100 g
U bTciabhHELZACLREENRE <, EERER
EETLHELTWD, KEFITZENEZ EFESE X
HIVEGALTWVWALOEBRE LI LITLY

RELIEEZLND Y,
2-3 =413

M EHOHE

Rk 23 £ 3 H 14 B REE #— Tl s
NI BB AN 5 A ICHRIBEOKEDOERE 2
L7ce D55 1 A4 MERINEEZ 5 2 727 ORE
EINTZEOEIENR A, B F—lle A¥
LUBREKER BT,

(2) sRBR A%
7oA

ZORESL (INEARTR &)
ZORESL (B R )
1 HEBRAE

RIDAAZ U —> bt A% I ik (ELISAYR)
WX D ERESHT (K2)  (r-Biopharmtl:Al)

il
kg
7K ImL
wE o
i 0 5y B
R
7 Ak
ELISA
ET I =N SRV 711 N
BERE AR
HELE
Wit B I E
2 RIDARY J—2ERAZ I UNHTE

QFERRUEBR

ARELD B A X I B IT X VRS D OB R
A E B T ERA . AV & h 1T 0.31 mg/100 g&
GHEMEN ENOEH 1 EFRERICE AZ I
WL DRIE L ITE 2 B ho T,

3. ZUNRALELNDIBHESH

N EBEHOME

VR 22412 A 6 B, HIE L= 7 Z N A LAy
L7 B, MRk IR SR A | & 2
LEBEEEZZ L 2 A7 VhELZ SN
PREEFTIZ IR e, JRIKZE OO YTkt L
7 hr R by o EHBEREKREATo 7,

(2) A%
7 & H

il X720 7o O THEAF R AR A A BE 28



2727 7 OIPE O AL 2 3k & LT,

{1 HEAZE

B AERARE - BT 2005A. BIEIC
X aoa~vzkEits (K3) KTULC/MSMSIZ L 5
EEY (AN viToT,

SR (R
J0.19% ¥

R (A

)

23t

2t

ER (= ARER)
K3 VYORREZE

B (B )

|o-19% e
i (WhEKE)
%A
A il
AR
ER (v ZRER)

ImL —20mL 77 B

(0.1% HERL0.1% X% )
2mL 43U
A (Millex-HA 0.45 um)
(R4 %3 (Amicon Ultra-10K)
04y B (4000 rpm,10 min,5°C)
A i 1mL
A (A7 507 404 —02um)
AR VA IR

LC/MS/MSIZ & % 8 &
X4 LC/MS/MSIZ &L BEES

QHEBERRUER

IIFTRE R A 1I1TRT,

7 JIITIRE 20 gD~ T A% 30 TR &
HEHEREL | v~U A=y F (MU) LEZSN
T hve RS U RE T 022 pglc 45, £
To. 7 UHERR 1 @472 10 MUBL T OS& 138
WL THREEZFT o282 nn e vt
5 Y, —H7VEOBIREITT b R R oM
BT 1~2 mgek SNTWD Y, fhidthofiK

Lo BT LT 7 IR OFR N e o 127
DHEBEF RN L7 7 ZINE A 5T L7 5E 5
F ko R & LT 441 pg/g (2000 MU/g) &
HLTWz, > T7 7Pl % 3gbl BB 2 2
EICXVBBERIGET S LB X BT ZHBRITIX
MLOEE EELWEIFAMNETH 5,

&1 TrORMILERE

~ 7 AR LC/MS/MSik
7 T IRE 2000 MU/g 441 pg/g
7 PR TR MR R A
* : 5MU/g * koo lpg/g
4. £ED

Rk 22 FEEEICHEAE LTAL W E - BREIC L D
EHERI SN TR PR ES 4 FHIZ OV TRIRR SR
1To 77,

DIRERM & L TIIEREE, v~ 7 aifily, 2O
T K ABELT VAT —EEREZE LA
HERFIIONTE A I U REZIT o oAb R,
~ 7 aflgERE L FH e A I UhEE S
S E &5 100 mg/100 gd 3 fEESHE &
NexxIvohime LB Iz, 720 33
HRIEE, 207 74 2#BELEFFITIE, A%
IVEAEMES YEPE LA RRE LT o RPEI
BEINT=,

2)7 VOINE A A LR NEE, S5 REERZ 2

L7z 7 7HEREFICS W TRRYER RO~
U AR N O'LC/MS/MSIZ K 0 8 LRGSR, 7
ZHNEIZIET ba R R 28, 441 pg/g2000
MU/g)& A SN TWD Z & &R LT,

X Wk
DAk BRTE - TEAR.199-201, A ASK 2 24R7,2010
B ERAE) ERNIMIBIT D e A X I .
[ 57 AT R, 127,31-38,2009
NEHEBIEN : 77 BETHEEHICET D
LC/MSMSIZE DT ba K hXo Do, &%
VST AR BR BEFZE T, 10,14-17,2007
OB SLFEERATEE - BL TR, 661-666,f1 75 A
H AR S A #h22,2005
SEAE - HRFEO Y A7 T 77 A0, fA
W7 U
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KEKENDEEEEAERR (T2 £E)

AFHEF

WIS

HE SR R

LN 6 AKGE KBRS EZE % kT80 . JIEM OISR R OV T o Ea B E LB L0t~ v
T ATOWTAKEARES RS S FIIA 2 E M L. X -RE BN 2 HICA MR O 21T - 7=, il X0~

VHWTNHEERERANTH - T,

Key words : external quality control, X - R control, copper, manganese

1. [ZL&HIZ
ARPFEIZRANO B HKEREZIT O KEFES
DONRERAEBA 2008 U, JE D15 HEPE e &
Ootriffiom L2 B e LT, DKEKERE
OREEHICBET oA (BEEDEE) 225
(2L R 1 AEE NS i LTV 5, ARBHT ST
fERLL . ARk ixt LEEAT LT\ D,

Y 11~21 AEFE RS R BE VY o
HTHDZ LD ARITERL 22 F 5 O AR 5
EWET 5,

2. Hik
2.1 EfEXR

WLN 6 FR A ek
2.2 ErEHIR

Rk 22411 4 8 H~11 A 30 A
2.3 EWIEH

i, v~ H

2.4 EEAHE

BB NZOWT 5 [ TRRBR O ERE R & )
BT i (RIALERGE, WIE G E, E SR
Eoteafrrn—) | EEFE RERK BE

P, FEMTESE) oW Rk, X, T
¥— hOEHERDT,
2.5 =

(1) AMAEER

i X O~ A TGS | mg/mL ARV
AR Lz,

) AHMER R VB AR AE

RV BREHEREVRNR 10.0 mL, ~ > H o FEUE
AR 0.6 mL%& IEfEIZ & VR T20 L E LAt
BrE Lz, 2z 1 LR X7 2L 27—
TRfE TR E T EBERAT L7z,

Q) HHOFRBREERVBEE

AR IE 1T 0.5 mg/L, ~ > /7738 0.03 mg/L
ThHY, TNEEEME L,

4) HAEOH—HOHER

VERK U7 308E 10 8 2 SE(E 2 |23 Un=2 T4
DY EE A JE L — ol @Bt (FRE) 12X
D REREOEREZITo T2, BEREE 1R,
HE (FEB) DA EKAES %okt HFE (B
I 9,10) 3.02 IZH_TIE DM/ 0o TiE
MOBRENE—CTH5HZ & EMER LI,

®1 FRAHOH—E

R < H

S 49 4t 0.502 0.0316
IR 2= 0.0024 0.00094
Z R 0.47 2.98
F k. 22237 22127
ol DA E R 0.1145 0.1159
B K 5% A 3.02 3.02




x2 FRAHMOREN

VESRL | R R VE 5 63/ [ 14 12 22 TE P oD g
(mg/L) (mg/L) (E8Y H R EE£10% )
S| 0.496 0.501 0.447~0.546
< H 0.0307 0.0322 0.0277~0.0338
G)HAHDEEM fR721% 0.0005 mg/L, ZEMREUL 1.65% Th o7,

FAREF O O~ B OREMIZONT
TERIY B KON 6 M H ISR ERE LS 34 g
THILILLVIToTz, TOREE., K217 T &
BOFBION~ A EHLHEZELTCND I L
R LT,

2.6 HET LB DA%

EREMHENBEONT-T —F 2RI X-RE
B AR, FHi AT 72,

3. BRRUBE
3.1 4H
(1) BIEFER

YT IEITICP —MSIEDS 2 gk, 7 L — AL A
JFAWGIEDS 2 figk, 7 b— KJRFWOEED 166
WTHoT,

HERERAER 3 KO 1 1ZR L, FHHEIT
0.495~0.510 mg/L T > 7=, 1EHERFF1T 0.0012~
0.0053 mg/L, Z#EMFEEIE 0.25~1.06 % Th-7=,
T —Z OFKREIE 0.512 mg/L, H/MEIX 0.491
mg/L. ML 0.502 mg/L, HEHERAZIE 0.0034
mg/L, ZEfREL0.68 % ThH -7,

(2) FRITHER

X EHXEOREHEXZXK 2, K3 IR L,

X EHX Tl FEEER A, T ERILZ
NZIEEED 110 %fE (0.55 mg/L) . 90 %1
(045mg/L) & L7z, TN NV EEIRANIC
Holz,

R 78 BRLIX C U3 E A o> i P 00 S E 1T 0.008
mg/L, EEREEIERAL 0.015 mg/L T4 T D% A3
BFHRHAATH -7,

3.2 AV
(1) BIEHER

SIMTTIEIXICP —MSIEDS 3 fitigk, 7L — AL A
R AW SEIEDS 3 sk T o 72,

Fhisx ORERHRE K 4 LUK 4127 LT,

AT 0.0298~0.0321 mg/LCTdh - 7=, FEHE(R
7213 0.0001~0.0009 mg/L, ZEh{RHE 0.41~2.93
% T olz, BT —H DERAEIX 0.0335 mg/L, i
/MEIE 0.0292 mg/L., EEIfETIE 0.0311 mg/L, HEYE

(2) fRITHER

X BB R OREFXZXK S, K 6I1nRLT,
X BB T O FHI1E 0.031 mg/L T BAZfE
EIZERUETH - 7o, EEEER & T EE
PRI % 2 EH BAEED 110 %1 (0.033 mg/L) .
90 %fE (0.027 mg/L) & L7z, =T ONuax &8
FRILNIZ S - 72,

RAFFXNZ I TIEEHPH O FEIIE 0.0012 mg/L
T B BLR AT 0.0021 mg/LTH Y . No6 HEH
PRS2 2 Tz,

4. F&O

BN 6 AR 2 5 L LT, ikt~ H
AT W TKE KBNS A 2TV X
—REHXBIONZ A a7 2RIt 21172 - 7=,
DERCOWTIE, X-REHEKITETOMK T, &
HRANTH o7,
) A ATONTIL, 1 Sk A REHEX O L
BHRRZEZ T,
NZAATIZONWTIE, #l, v~ Trnihg 2
R TH -7,

X @

DARARNE 10> 7K B KB ARG P 7 BRI A 5.
HARRBRBE R v 2 — PR, 11,64-69,2000
2R VAU ARG P A BRSO RR 12 4R
FE~14 ). HHRBEREREE Y ¥ —FRH
£,14,71-80,2003

3R R IE D KB B BRI MR DL (TR 15 A
FE). HARREREE R & — e 5, 15,51-54,
2004

R BV TIE D K TE K AN RS P PR A A
CERL 16 ). FRRERERMEEE &2 —F50H
%.16,62-65,2005

SRS IE A 1F 2 KB AN RS A B A
CERR 17 ). FRREERMEEE 2 —IFH
%.17,44-48.2006

6V IR T 1F 2~ KB A AN 0K A P A S
CEHEC 18 ). AR REREREE & — 20



5.18,46-49,2007
YRS B8 1F D KB K AN BI0RS FE A B AR AR R

(Pt

19 ). HFHRFRERE Y V2 —HF5EH

+£.19.51-54,2008
Q) AATIE 1T D KB KB A8 i A B R A s SR

®3 MRMBER

CERL 20 ). HRBEEREE ¥ —HFEE
#.20,38-40,2009
9) ARATEF1F /K IE KB AR B 7 PR ARG R
CERL 20 ). HRBEEREE ¥ —FeE
%.21,47-50,2010

— mANE m/AME CFBE EERE etk #l
Jii 7% No. ZAa7
mg/L mg/L mg/L mg/L % mg/L
1 0.512 0.508 0.510 0.0022 0.43 0.004 1.1
3 0.496 0.493 0.495 0.0012 0.25 0.003 -1.1
4 0.501 0.491 0.496 0.0036 0.72 0.010 -0.9
5 0.511 0.499 0.503 0.0053 1.06 0.012 0.1
6 0.512 0.500 0.507 0.0047 0.93 0.012 0.7
IS 5| 0.506 0.498 0.502 0.0034 0.68 0.008
mg/L
0.52 ~
xANE
0.51 1 i RAM
Fi9E
0.50 A =x/IME
0.49 A
0.48 T T T T )
1 3 5 6
MERES
1 -
mg/L mg/L
0.600 0.020
EAREERRS -
0550 [F=======—=mm— e m— oo 0015 p=mm—mmmmm e e T
0.500 _Aﬂ_;.?___a_——;' 0.010 //'_'
FHfE
0450 FP=—— == == e e — - = =~ 0.005 -\/ TR
TARE RS
0.400 : : : : 0.000 1 1 ! L
! 3 4 3 6 1 3 4 5 6
MERES EHRES

2 A XEER

3 i REEEH



R4 TUAUBWER

o BRME  f/AME EWE ERRE SeRkk #H
ﬁﬁanO. 7 Aay
mg/L mg/L mg/L mg/L % mg/L
1 0.0314 0.0311 0.0312 0.0001 0.41 0.0003 0.1
2 0.0322 0.0308 0.0311 0.0006 2.06 0.0014 0.0
3 0.0302 0.0292 0.0298 0.0004 1.25 0.0010 -1.6
4 0.0330 0.0314 0.0321 0.0007 2.08 0.0016 1.2
5 0.0310 0.0302 0.0306 0.0004 1.19 0.0008 -0.6
6 0.0335 0.0313 0.0318 0.0009 2.93 0.0022 0.8
LY 0.0319 0.0307 0.0311 0.0005 1.65 0.0012
mg/L
0.034 -
= ANIE
0033 A
0032 1 -
0.031 A = & /ME
0.030 - }-
0.029 A
0.028 . . : : .
1 2 3 4 6
HRES
4 T ohHY
mg/L mg/L
0.040 0.003
0035 b _ o _______ CEEERE o ____tiwwmmm
0.002 r
0030 F T T—a— -
___________ " _ﬁﬂf!—_ e — )_
0.025 TEFEIER R 0.001 \./ Ty
0020 1 2 3 4 5 6 0 1 1 1 1
e 2 3 4 6
En#S RES
M5 voAy XEBEHEF M6 v Ay REEX
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BRIBEAKTELELED ICP-MSEICK B EENHICETIBES
—/\FHhBDRAEIZH ITIREETRIZCDOVNTD—EE—

xt B -

fi IR

NFHI TORKE=X VU 72BN\, Y~ti (& EH) (i TEME RN D0ORELE 2
BNAEEE S hoy MEOBEZEZRBMNR R bNTz, 202 Enb, NF TCoORKE=%) 7
KD ICP-MS JEIZ BT 2 EESHTIZBWTIE, WNERETHE L LT 103 Rh 2@ &k <,

Key words : ICP-MS, environmental air, indium, rhodium, tin, isobaric interference,Rare metal

1. [ZL&HIZ

L ICP-MS GBS 77 A~ H &/ IriLiE)
B KD EES DD DT & RIERE & DR
Rl & LT, AmAERE & ARG O F Iz B
ootk (NEEHETLHE) ©, WETEDOEZDOE
{bEMIET 5 NEEHEEZ VT D,

ICP-MS £ TITRFFHIEFHERZ L TV 555
WEREN RV 7 b5 EmbY ., TOMIEDT-
DIZNEREEN LD, JIETREDOEEH
~ MU w7 ZGEHERD R Y 7 M ko> T4k
FAUX, WIEERETLE L RIKICZLT 50T, HlE
TR ENIER TR O E & D 2 LT L0 AL
s Y,

MFFZ BT K 20 452 12 ICP-MS ¥E % A
L, WHESES (k- KR) TIINERETRERE LT
BEEH 115In Z VTR, TR 22 R —aR
VL7 77— (LR, LV) {EIZ K D
HEO—EHOBRKICB N CHEE &R 11SDOH Y
Y MEICTHE BN DE RPN R ST, RIZ,
JREEENC K DR TIEAR L, 115In ~DTF¥h
7 ¥ N TCHIUTTME) 728 Bk R DT 5
BENbHDHZ Enb, AR NFHIROKRRE=
2V TR T ONEETCEORE L EZ{To720
THET 5,

1 NP BREE B HE T

2. Fi&
2.1 =B

R fRCBIT D7 7 u VBRI E BIROESR,
FEAEYS TR LN OY ICP-MS /A 7 /LIZ W T,
Beirtt., (5+95)MHIRIC — B UL Fig L7, il
KCYE, Wl LR L7,

2.2 HE

PIEHE LR & U O L72 Rh OREHEFHEIL,
FEATSEEREL | Ji IR oA AR HE#R (1000 ppm)
Z Wz, FofSIEREE 1T 100 ppb TH 5,

FTo, WL ORI W (7 v
{LKFERE, e, @R bAKFEK) X, BRI
O EMEERIEE e,

2.3 FHaiwE

NARY LT H 7T — (LT, HV) I
£V 900 L/min, 24 R HIERE L 72 i7ilER U A
DORILERFIEIX 2R E AR L Ule, FBHREUE
DA GHEHMEA K CR X A L 7 (PALLFLEX
Membrane Filters, TYPE TISSUQUARTZ
2500QAT-UP) 22\ Tk, 4.7 em 2 3 ¥ &£ )
onth (7 oAbk FEEE 3 ml, 4B 5 ml, EEEAL
KFEK T ml) (2L, 25 ml EX L. K
L7z,

F 72,20 L/min, 2 #FERR 52 D LV AHE OR
WA Ly 7 RTYPE 2500QAT-UP) 122U\ Tid,
AR (4.7 ecm B, 1K) Z A R U ARKEER
BRL . RRIRE LTz,



=1 HEIZKDI®EAEADAD Y b (FRK 22 £ 7 AER) (cps)
7 9 45 53 59 60 69 72 85
BEX S Li Be Sc Cr Co Ni Ga Ge Rb

stdOppb 3,290 80 10,273 1,300 640 3,730 250 810 290
rSRILTSVY 26,992 690 89,617 98,086 18,591 285320 107,259 142,308 9,633
BE/NERE 58,472 1,700 95508 433,789 293273 1,738,744 291824 160,298 267,134
NEINERB 62,507 1,580 237524 805840 418,649 2592903 352254 161,872 314,006

89 103 115 118 133 140 205 209
X5 Y Rh In Sn Cs Ce Tl Bi
stdOppb 0 0 110 80 50 0 10 80
rSRILTS2Y 436,523 130 300 10,634 570 379,366 830 2,150
BENERB 491,790 5601 211926 325429 26,723 560,638 691,250 443,893
NEINERB 494,662 1,490 258957 175578 26,443 682,258 175,009 549555

) 15N ICOWTIFEER 115 T _XToh v v MIA G,

2.4 AIFE

HIEIZ 72 ICP-MS (%, Agilent 7500cx T 5,
2.5 BREFIvY

FEHEYR FE R HI D H 7 & R ORREE (10 ppb
L <IZ50ppb) D H D AR, HEia 10 7REHT 1
(IR DBEE CRUE O EBY A Rl L7, HIEI
T BB OBEE D & DZEEN DS 20 % LI &
L7,
2.6 RIZETROEIR

PEHETEIR ORI O FLARI) 7275 2 IOV T,
HIEREFRICE N TV, HDHWITEFENT
WTHEHETEZ D LUV (WIEHETLRICKT LT
%LAT) Oy, HETLHE KB rE
(EEE., A A AbRT v vv, W, [FR,
72 ) L WEE RIS A A OF NV
F.OETo IR IE—A%IZ 10~50 ppb F2E (3K
T cps BRED L T FIOVNKE) THDHN, LEL
AR T ELNIUELT LB IIE TR DREIZA
DR LMEITRN, REELEIRTND

BEH NS ~OTWNRBEETH STk 22 47
H®O BV FAEOKRIKIZE L, BT 217V )
IRNIEE TR AR LTz,

NP

N N
20|% 20|%
10| 10|
’ (o . (o ‘
s S
(r~EWH - 5~7 1) GEY~ i . Zodor:)

1 TR 22 FEORER

2.7 115 A% MEDFHIE

PR 22HEE D L VIRIKROEBE 115D B 7 > k
FEHERS & 72 D HIC—EHE D 103Rh Z [N
LAy v MAER, EEZEB)OHIER KK
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