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Food poisoning caused by some Norovirus genotypes

Kazuko Ishikawa, Kazuhiko Ogasawara, Toshiyuki Mikami, Koichi Abe,and Ichiro Hatayama

In January 30, 2005, suspected food poisoning characterized by vomiting, abdominal pain, diarrhea and fever was reported
within the jurisdiction of the Mutsu Health Center. Four fecal specimens from patients, one fecal specimen from a non-patient,
two fecal specimens from cooks, five specimens of raw shelled oyster and 14 swabs from cooking places were screened for the
presence of pathogens. The fecal specimens were examined by the RT-PCR method, and the swabs and raw shelled oyster spec-
imens by the real-time PCR method. Two isolates of Norovirus (NV) Genogroup 1 (G1) and two isolates of Genogroup 2 (G2) were
detected in four fecal specimens from the patients, but no isolate was detected in the feces from the non-patient or the cooks. For
swabs, a pruning kitchen knife was positive for G1 and a cutting board was positive for G2 by the real-time PCR method, and three
isolates (working table, inside of a refrigerator and sink faucet) of G2 were detected by the RT-PCR method. Analysis of NV genes
has revealed that the two G1 isolates from feces are similar to G1/12/SaitamaKU19aG 1 /01/JP and G1/11/SaitamaKU8 G 1/99/]P,
and three, one and one isolates of the five G2 isolates are similar to G2/2/Melksham/89/UK, G2/15/SaitamaKU80aG2/99/JP and
G2/4/Lordsdale/93/UK, respectively. This case appears to represent an infection and pollution pattern characteristic of raw oys-

ters.

Key words : Norovirus, RT-PCR, real time PCR
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WEIHIZERL T2 D LHREN, &, KOBIUFIZBOTERLETIEREDODH D Z LRI N, Yt & —TiL, DO HUE
DBWITIXGilliam, Karp, KatoDfE#ERR%E RV, BERE~LVA S X —FRIE (BURIP : Indirect Immunoperoxdase Test) 12 &
Y, I o8 EFAEMRE & PCRIEIZ L VIR T 25 D O.tsutsugamushi BIEFRHZEIL T3, 20044 & 20054 12 IKKE2 3 - T2
3 HFOBRARAEIL, No3 (2005.6) OEHITIE, HESKEEZILWNHIAMZTRL, Nol (2004.11) &No2o 2EHE (20055.31) Tix
BRYSRIR SN D HURMAED bz, BIZT2HTIE, 2EMIZOWTIIKarpkk, 1 FHICOWTidKawasakibioskH & O.tsut-

sugamushi (TR UTe Z & RHEE S hiz,
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1. ZF C®IC

DOMNHIEIX, Orientia tsutsugamushi (LU O.
tsulsugamush) BRAT 55 =O—BTHHOOMRH
DOHHIZFNEEND Z LI VRKFT 5, OBETIE
HL<BRKH, WK, RO om)IHsic s E
FTHEAFE L THbBh TV,

R TH D O. tsutsugamushi #RELTNWBEE =
&, ThYVALY, BTFIDHNY, TRTYIH
Ly D 3IEHTH Y, B 5 ~14H OEREIRE, 51
i, FE, BEBLSEMo TABICRIET D,
Z7 N THA T CRBUERBEICLY, FIITIER
OB HLEND, LrL, MFERBER K-z
ZEREBHTHDHRESNTNDS,

DOOMNHIFIL, 19802 E T L, HRIFI500
ANOBEBEBHIOHTHE SN TS, HHRIC
BT HIFFEIOAFTHR O BELHE STV 5,1999
8, 2002 ITIXERREE OILT OO A MG Sh T
WBZ D, EEEPRTLOOEBEH 2B 57D
12, RIRIZ BT 5 20004F ~ 20044E D 5 F [ 00023
B OFRAERL, FAEHBAESICOW TR L. %7,
W o & — T, D2 MR O ZW T Gilliam, Karp,
KatoDEEHERRZ AV, BRI~V F X2 & —E RN
(LUFIP : Indirect Immunoperoxdase Test) iz kv,

L R AL R 2
2 AR P e R
3 HiLote b EER

& h oF R HER L L PCRIZIZE v Mkh 250 O.
tsutsugamushi Bin FRHZFIER L TE Y, 20044F &
20054 IR B - Te 3 B OMAERHE IOV THL
T 5

2. MBEAE
(1) SBESER (2000~20044E) OFARIIL, Y
HIZESERERD > b DIZONTHEZ L 2.

(2} #ERENE, 20045114, 200555 H, 6 AD 3%
SEH 7> B OERBUMLIK % W Tz,

(3) I[MiE#ZHri, Gilliam, Karp, Kato®3#kiZH 35
PiiEZIPEIC X D RIEL 72,

{4) DNAFhHIZ, 215> 5 DNA Extractor WB Kit (F11
JeREE), 721, 0.2%NaClER Iz & 2 ML,
'R —VKitiZ ko Tz,

(5) Efz MU, Nested PCRIEEIZ & ¥ 1st PCR Tk
A HRIGE R TSI D primer34'/55'% VY, 2nd PCR
TlXGilliam, Karp, Kato, Kawasaki, Kuroki®
&primer & 5 fRILEprimer10/11' DA HEEH N,
HIEDNAY A RIZ X 0 RUBIHE 24T > 72

3. # S

(1) FARIIE, R VIR LT X 9I1TE K 5 FER TR,
6 7 (22#F) 1A (1) IZ2BEO ¥ —2 ZmL
Teo AERIOFERCTIE, 20014E D191 755 % <, 2000
D180 & e S HHFLOPFRTR O R E AR SN T D,
7o, BRI TRV MTH L6 A & KA IS



®1 AMNEEHHK (2000~2004)

A 1 2 3 4 5 6 7 8 9 10 11 12 A B Xk
2000 2 7 3 2 3 1 18 8 10
2001 4 6 2 1 1 4 1 19 5 14
2002 4 1 1 1 1 2 10 4 6
2003 7 1 8 5 3
2004 1 1 3 6 3 3
&t 10 2 7 2 1 5 12 2 61 25 36

<, ZORRIZAHTH -,

s 7 AR R RE T SR E BT A B &,
Pk 184, Bk, RIS 134, FARIR A
1214, BAT0, TeoDNEIC 4L 14T, RNAIRICE
WT O.tsutsugamushi O EMMEIZH DD OD,
JAREILZEHKATAE, EF=0KFRAIcENT

#2 RERTHIEH#H8 (2000~2004)
i~ 00 01 02 03 04 AF

H O/ 2 4 3 3 1 13
i R 1 2 0 1 0 4
AR 4 9 3 0 2 18
AR 7 2 2 1 0 12
k4= 4 1 2 3 3 13
o 0 1 0 0 0 1
& 18 19 10 8 6 61

ERERENT (F2),
(2) IPB X UIFA (8Hi) i k 21E2W cil,
I 3 HHIT BRI B HUAMIL, £ 3 1TRT X 5 ITNol

TKarptkIgM 8044, IgG 160f%Tdh -7, No2 (IF
) CIIAMEHEAHKRT N TIgM, IgG 1015 T, No2
ORMHE2RE (IPH) TidKarpBkTIgM 32015,
1gG 1601, No 3 TiXIgM 2015, IgG 20~40{5 TH »
7zo No1, No3 TIXETF OHENBED b, &K
WLl Z L OMBITIZEL R -7, No2 D 2[HH
TIRIFEICES 1EIB L, BELRRT D6
 EREPRED T,

(3) BIzTF2MWTIX, O.tsutsugamushi Eiz+HPCR
IZ& v, 3% L L HEHIEIZKarp, Kawasaki, Karp
BRPBRH S ERG LT Z LSRR STz,

4. = =

B%E 5 FEMOFAIRN TIE, MRS o\
7 OA8#), E+= (13#) THEBSETEL, £0
FERIZAHTH D, Lrl, SEROETAONDD
OOERLHIT 2 HIRENH Y, O.tsutsugamushiz
AT H X ZFRASIICAH L TnD Z LR S
Nniz. L, VY HLLDO.tsutsugamushiff g4
X, 7YY H AT TUL00, 7 R B A T300,
2T H AT TY000D|MERSINTRY Y, £TO
FoBRELTODDITTIEROVR, X=3ER7T5
BILEITH T DB, ERT DM D 0 R
HETHD, £z, 6 4 @2H) L11A Q1) k2%
MO —rBHbh, ZOZ LXK, 7Y YHLY
Xix, ZFIYH AT BRITIRIE L e S A RIZ 7z
BTk ZLEE UTRET D, FKITHKE TER
MoTe? Y H A VITBABRORITRET DY, 2 EMHIX

&3 PCREBLUVIPEDFHR

B I & 1Pk :
N H 5] PCR#&
#p1 (No) ETINES Gilliam Karp Kato
IeG 80 160 160 N
2004.11.8(No 1) ? SV (Karp)
IeM 40 80 40 arp
IegG 10 10 10
*2005.5.27(No 2) 0 SVEH
IgM 10 10 10
£ IgG 80 160 80 +
IeG 20 40 40 4
2005.6.27(No 3) 6 2R (Karp)
IeM 20 20 20 arp

WHIIEBRAZOH LT D

*No 2 0 527 FIMITRFEMARBICI T 5 IFA (HOEHUEE) 12X 2 RAERR
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VY H ALY OREIBRICBIT A EREROEEINRE S
h3.

—77, MERETIE, SEPR Mg B IRk
BT TN D A5, S5 W1 B B8 O HUfA BE AL BT H LA
DIENFEITITHESHETH v, HEEITIEHFFINo 2

DEHICRTIMBIZLEDEREZEDHRBLETH D,

%7z, PCREEICK ZEZTRIEE, FTis > 3
HERTITRWT O.tsutsugamushif s 7 DRI EET,
PUAREE 1% O RIE B R 2> B IX AR IR F 25 H S ue
WZ L EHELTRY, 4 EONo 3 OEFIZ OV T,
HIE R NPT %R L, No 1 &No2 ® 2 H T

TGS R SN D PR D b hvie s, O.tsulsuga

mushiz ik S8 5 720 OPEES TlIeh o fefeic
BEFPRIBESN I EHEENS,

BIFRICBWTIE, BHICAELZEEY, TR 1 2
DU RIEME ST EBINRSRIE LN,
LiL, EEBEREZR->TWeY, BRI OEES
ZRBWTIE, HIZRBHOEEZHBHE L Bbh b,
5%, REFEICRWTIE, MBS R O FHRH
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Incidence of tsutsugamushi disease in Aomori Prefecture

from 2000 to 2004, and results of surveys of
Orientia tsutsugamushi in 2004 and 2005

Toshiyuki Mikami,Kazuko Ishikawa, Kunihiko Kumagai, Kazuhiko Ogasawara,

Hiroko Takenuma, Koichi Abe, Hironobu Takemoto, and Kazuo Nomura

The incidence of tsutsugamushi disease in Aomori Prefecture over the five years from 2000 to 2004 showed bimodal peaks in June
(22 cases) and November (11 cases). Although slightly more cases have been reported in the southern part of the prefecture, ie.,
Hachinohe (18 cases) and Kamitosan (13 cases), the disease has been reported all over the prefecture, and mites carrying
O.tsutsugamushi are thought to exist in all areas of the prefecture and may transmit the disease to people in hills and fields in
spring and autumn. For the diagnosis of tsutsugamushi disease, the Aomori Prefectural Institute of Public Health and Environ-
ment detects specific antibodies in serum by indirect immunoperoxidase test (IP)? and detects O. tsutsugamushi genes in blood
by the PCR method using the Gilliam's, Karp's and Kato's standard isolates. For the three cases reported in 2004 and 2005, case
No. 3 (June 2005) showed an antibody value too low to evaluate, and case No. 1 (November 2004) and the second-time examination
of case No. 2 (May 31, 2005) showed antibody values suggesting infection. By gene diagnosis, Karp's isolates were detected in two
cases and a Kawasaki's isolate was detected in one case, and infection by O.tsutsugamushi was confirmed.

Key words : Orientia tsutsugamushi, indirect immunoperoxdase test (IP) , polymerase chain reaction (PCR)



HRRBREREY 7 —BZE®E 16, 10—17, 2006

BHEA—FY Y ORBIZELIBREBEE-FIMEDR

= ORE MR Y T

R ONE mar b B

B ERO—HYE CERISEE) 220 T, FRIBFEPLBITEND Z L LR-TeRY T ¢+ 770 X MllZENT, BEEHERD
72 BT b= b U VHIH/ER D — b Y v DHEBUZ L BGC/MSSIM) O—F TR RE LTc. 133REEZRHERIT, VAT, AL
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1. XL &I

AR, B AN O B R8BSR B SRR S D e -
HRBFEL, MARNEEDTIREY O RN
PhTnd, ZOX5RBERPLHBBEDORDLKEIT
BB A% T, BB IR 5E IR A
HEO-— ML EFT > Too ZIUTHEW TR ISEE £ TizlH
BRA 72 FEHEAE 72 & % L ITHI460B 31T EHHE 535 E
L, BHEDRWREIERE T 5RMOTEEZEIETS
ROT 4 TV A MNPEAINDZ iThoT. LK
Do THRIBEENOLEW LR T DLV EL
DB TRFICIHT DY AT ADREIERRD 5T
W5,

—FGHICOVTIE, Fk 9 FITUROEEER LY
Bl B TE Y ABRI S h, TOo®REE 0%
R —FATESRE SN TWD, FRHGIER, R
WA NgEE u< M5 74— (GPC) 2RV, Cl18,
#1—AR>, PSA, NH,, ENVI-Carb/LC-NH,%# &
BEFED — 8 Y » VI X HHEE L GC/MSXIILC/MSEH
HEDRICERA —BFAMEORENRL < ADNS,

Wt & —TIHEAE BT BRI Z D
T H R 2 SOKERER T N U U AR AR Y
WWEEL, i, GPCA U7 ) YA — K v
P TR EITV, GC/MS(SIM), GC(ECD), HPLC (R
ARNKTAE) L VAR ET>TE e, LA2L, GPC
EROTEROBREEZIT 2103, KEOHHEEE
BIUOERMELELTS, ZOZENLRYT 47
U A NMAOBEAZT, £0% L OREENRBICELE
Ok RFITRE T B T2 I3 A ORET LT &
ot

22T, 4hl, GPCERWTHABHEDOPRNT
T b= b U VHIH/EREY — B Yy DEEECINGZ

FAWizGC/MS (SIM) —FFEERF LTIOT, ##
HizonwTiHfsT 3,

2. REHE

2. 1 % #
HRBHEAEATNRNI & ZHAICHELEZ, Y

AT, ITACA, ZEO5NAE, LXKOAEHEDITIT

BTz,

2. 2 & b

(1) FBIermdEs

7. BRI RREAEER2] BRI )
TUVaARR, TFL—K, AV TRILNT, T
M FakR, RUVEALFH AT, a-BHC, B-BHC,
FNTHRA, §-BHC, 77V )Y, =FF 7=
INT, MU TZARARFN, AFFHLT, B
IRAAFN, v53FFY, Vb7 h LT,
ARZ 77—, PAFAEUFRR, £V T2k
AP=0, 707z EVHRA-E Z7u7z Bk
R-Zy AV T2 HRRA, FFTAERR, NITYRA ) —
-1, BUTOAS—=N-2, /) AFFF—h, 7
a7 hSY—N, JVRZ=, TLFZru—),
p.p-DDE, 74T F V=N, 7z ANKFF,
Vo, Taary—iu-1, Feadry— -2,
F=ATa—N, BTEER—N, TEEZITY N,
agr—n, dxhor, A7y k, aa b
Jyr-L,vnua k)2, 7N, VTR ) —
N-l, EFNE =2, EYERY, =LA RY
Y, ZAMYRUR—h, EVIVTzy, TANY
F—= b, TAEARY Y (GC/MSHINATHE)

1. BREBRIEMRMRERAEER22 BRI
A& I KRR, EPTC, 787 =— b, 7= /7H
VT, ruarrazy i, BAPERR, FEALY,
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URAFEY, v-BHC, A4 7Y /v, = h U LKA,
BUVIBNT, RvT7LE—K RSFF U RAFN,
NNV, Tz=bhaFFy, mATahLT,
ruaINT =R, FIARVANT, T FF Y,
JunNEBYRR, NFFF, RAFTE—K, X
VFARAREYY, BT IR, Y TEY,
Tz hz—h, FaFFERR, NIV,
IruTrR=N, YTuary—n, ruarY
L—1N5, p,p-DDD, A o=/, =54 7 =KX,
FTaAFV =N, £ TuTEY, FT T ET K,
vy Saxy vz, 77U F NI, BT 70k
Ay, XNV ARNY Y, IR, VT 2T Y
DR, G INF T, T2 LL—h, U7
Jary—n, £ IV aFy— i (GCMSHIRS0
1)
7. FOfh
EUAZ=)b, VAFTFINR, 7arbEYRAR
FN, T FT, TRV INY, -2 RANT 7
v, B-= RANT 7Y, "XV aty—n, o
N7 =FEN, BTy RAAT7 7Y, V707 x
=hv, €7z Ny, ZzvFuXbYy, b
VINFVY, PARE—k, Z—=NUA, AR
TV, YANYY, FhFarY—, 7T
=N, XaFy—n, ANTVLY, TERI7u—),
INTFXRY =N, V=aF Y — AP, LY XA
AFN, NITIUERAR, E7xz/v I X, =R
v(BLE, BRI E) BV TF AT, T u—
Ny ThEHY =), TEIRA, 7= A ba—
Ny ~TE T a—) (CLE, FbMES), 74 NY
v, FANMKU Y, 0p-DDT, p,p-DDT (ML L, #k
fli2EHe)
(2)  REEIR ORI
5 133FEFH O B3 &, RHURE AR 2121 =
A T266FRE DA 7N — 7 &, BESIR ATEER 221197
B MA6TREOB /N — 7L Ul B EHOREIX
HIWIZISE U TT & b ARIKT—iE R TR L 7225,
TARY Y, F4 A KU 2, =2 K)o 2t ol/10,
TEETFYVIR, TET=—h, AXIKNKRAZISE
Wb LB L, 28, BEESEERIIAE
NTIEWBR, Xy TEY, T ZE—NVITHHEED
GRS a7 AT = Rtk h) v Ri2 k58l
EREE, X/ AFAFR— NIV T LHRSE, =F47 =
L BN T IFHPLCHIE O Te DI Sl et 0 bRz,

2. 3 EEA—-FVYYD

(1) ENVI-Carb500mg/LC-NH:500mg 6mL tube
(SUPELCO#%Y)

(2) SAX500mg/PSA500mg 6mL Tube (VARIAN#HL)

(3) C18 cartridge Sep-Pak 1g Vac 6mL (WatersiZ)

4) Oasia HLB 30mg Vac RC (Waters#)

2. 4 HBRBRORS

BB F s L L TiEFillionb 07+ b= h
UAARHEEEY (K1) 2t T,

VAT, ITACA, IE5NAF (HRE, BHE) o
WTIETE b= U AR THIE L, 0.5mol/L Y i
W@ (pH7.0) &3EALT MY & A% 2 TR Z 2 HE
L, 7% h=NMUALHZFKE, EBEEZEL 2, R
Wzl zy - 7R b= MUV (10 3) IFIRICIEMHL,
ENVI-Carb/LC-NH. TH# L 7z#, GC/MS (SIM)
XY HIEL Tz,

LK (BB TERO2UEE DK EZTINL T 1 R
Bk, EbidEMBRICTE h=KY AL, 05mol/L
U ERIERREUL - AL N Y Y A EINZ TR % 53 i
L7z, 7 b=}V AHHEZCI8XiT0asia HLB, &>
TENVI-Carb/LC-NH. T L 72, GC/MS (SIM)
XV RlEL Tz,

RE, BF20g, B 10g+ 7k 20mL
7% b=k 1V 250mL+20mL

A 100mLIZE %

BEDUYAE NS

NaCl 10~12¢g
0.5mol/ ) > % 5k (pH7.0)

[Etr:Lu»m

(&)

ERYEEEED
@ i3 C18

Oasia HLB

(R¥E, HH)

=RV THTA
ENVI-Carb/LC-NH,
SAX/PSA
GC/MSH#IE

Al IRV /AN

ENVI-Carb/LC-NH.
GC/MSHIE

1 HHIROMBLLIUVREZE (EEHHL)

H
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2. 5 HKERUGC/MSRIEZH

(1) &
GC/MS : BB GC/MS—QP5050HIE : EI
&% (SIM)
75 & 0 DB-5ms(P1%0.25mm, & & 30m, &/50.25
pm)
(2) BIESR

# 5 ARE  50°C(1min)—25°C/min—125°C(0min)
—10°C/min—300°C(13.50min)

HEAORE © 250°C

A BT x—AE : 280°C

XY UTHRA AU T A

4 Y7 HAFE © 2.1mL/min

wAR  2ul (RF7V > L R)

3. BREER
3. 1 BERRZAVEEMEA—NIYOOBHEER
ZEET—RY v VIR DIEHBEEZRD D120,
—ER ORI Z AR L TR EEOVEURI 2~
oo FERERLICRT, 28, BREREERAORMNE
RO BT, DREEHO-RTA RS54 1I2B
NWTT0~120% & ENTNWB Z &h b, BEZTO%LE E

&L,
ENVI-Carb/LC-NH:iZ bV « T h= UV
(1 ¢ 3) IR X HEHABRORE R, 20mL syl THR

BB LT AT N TR S, L L, EPTC

EUIVT7 2 #924% & EIER&LS, £

VIV7 2 BN TE24mLE TIEH L THHI52% L

MESNRPo T,
SAX/PSAIZTE by - ~FH (2 1 8) HFIKIZ X

#152%,

#E P - [ —_ 53 £ 4
xR1 FBERREZAVEEEI—M YO OBHERER
ENVI-Carb/LC-NH » SAX/PSA c18 Oasis HLB
, by s TR | TR - AFY ~ -
w0 2 8) TERSRUA | TERSRUA
20mL 133/1337BHHAH 132/133F B H) 131/133FE 4 H 133/133F B4R Y
20~24mL| EVIUTxv
EPTC
TE7z—h
FTHRY
EPTC )
Wma— P i*:;“*\xﬁ o
EPTC EPTC sunz=Fen | O7 m;{z !
D o T A L Rkl A
RHEOLIE e 253 KER sruary—p | 2TV Y-
(2575 MRS FrRFaAFV -0
(3 F4E) Frary— TR
rpuTrsyn | THIND
(7THE) r)7ATY Y
|2 A=F¥3
TFL—b
(1258550
wEns _ FTE7z—b
W Te7=—}h ~FYIF I

ZEHEBR ORI, 20mL A3 BT 132 3 vAHH S hiz,
L2 L, EPTCHI60%, 74 7Y FFI20%, A& 3
K& A#130% & 3 BEORHEIIEKLS, TE7=—F
1324mL T b EH 2D HIie o fo, LU EOKER B,
ENVI-Carb/LC-NH 2 % I'SAX/PSAIZ, AHIEE%
20mL & L7z,

C18, Oasis HLBIZRW Tid—E B OEMREREK 2R
ML7e7% b= MY AEHE25mLE S — b U v PIZAR
L7z, [FIEEH 2 mL T L TRRIZ DWW TRIE 2
Tz,

FORER, CI8 TR TE 72—k, AFHaFV—
Z < 131EHNSEH Lz S, EPTCHI50%, w7 =27
V' — 1 P#I30%, 7 a7 = EARI0%, ¥ atk—
#160%, ¥ 7aarY—Af20%, F7 Y =i
20%/37 07 k5 —LK140% & 9 SRR T0% K
WThoT,

Oasis HLBO#HRIZII3BE L THEHS Lz Lo
L& U THEYCRIME S, EPTCHI30%, 7t 7 = — h66%,
T RY HKI60%, = hTEER6%, Y hTzv
HINT69%, ¥ 7 TR ARISE%, T4 v KU #120%,
T RT3tV —N66%, TATHERA66%, bYTLT
Y >65%, T 7 ukA65%, 7F L — hI50% & 1242
AR T0% Rl Tdh o 2. BLLEOFER B, C18%k
UOasis HLBDIEHEMIL, REBRVAR25SmL AT % 7 &
F=h YA 2mLTEHE Lz,

3. 2 HHEBERERVEEEI—RFIYTOBEHRER

FIEHT T 2EM A — b Y v O O R KO
HENNEZHERT D725, RREYHhHT A T TR
TEHVIRIL A2 R~ Tz,

VAT, ITALCA, E9NAFIZOVTIE, Thb
BRI AR (K1 OXE) (=R RIRZ ML,
#H— bV v 2iz2mL (5 ghl %) B L 72 s ik 20ml
OEL, BREGS/MSIZ LV RIMEINEZRD 2,
FERAELR 2 ITRT,

ENVI-Carb /LC-NH,TiZ, WA Z, ITALA, 19
NABEL HITHGERETHEH S, L L, EPTC
#44~57%, ¥ 7 v VR AR)59~65%, ) I V7 = v
#I51~65%, 7F L — MI59~70% & 4 BIEDRENEH
B> o T BEREVRIRIC K AVEHAER TIXEPTC L B Y 2
V7 D2BEOHRBERINETCHD I 0D, TV
UARAROTFL— hOEBIRZEDOBER L LT,
< N v I RAOEENREZOND,

% 7z, ENVI-Carb/LC-NH. TiZ, 125 NAEDHE
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£2 BEHEHERERVERI-MYDOBHEBRER

ENVI-Carb/LC-NH, SAX/PSA C18 Oasis HLB
EONAR | RALA DAZ YAT Lk ik
BEOME Ll Dl af A
g‘ﬁgg 129133 120/133 120133 130133 129133 130133
EPTC EPTC EPTC EPTC EPTC
EUET0% CUOVRA | PHuRA | SrunR | TREITIN | YomRAR SraARR
i | CU7E | U7y | BT | AESiL | EUsv T | 2 ?lﬁ;‘
TFL—h FFL—h TFL—h (2584 TFL—h (37859)
(45880 (4pEH) (47840 (47080
7 %
e et

BENRETFESTZLOD, VAZ, KALATIERE
frE&Nhiz, —F, SAX/PSATIZBEI R EKRESH
Tehofe, T, SAX/PSARH I E AV IZGS/MS
BRI BEEBEHODPIRN A ZIZDONWTORFER L Tz,

YA ZERAWIESAX/PSADBHEBTIX 77 = —
MIfmttEhd, 747U KoBEIRELHKIS0%,
A& I KRARI% & AED> > To, F OO BIRITT0%LL
EoOEUET% TH - T,

KKIZOWT D LAl & [FERIT, VARSI
RIS, C18% U0asis HLBA — kU » 2225mL (2.5g
%) Z&6L, 7 h=hKUA2mLTHEHE LT, IBH
WA Bk, EE#, ENVI-Carb/LC-NH, T & & (2 k5
L, GS/MSIZT X D BIEZRD Tz, FEREZR 21058 T,

C183 X U'0asis HLBTII 4 A ToEH S,
1298383 MR T0% L L TH -z, La L, EPTC,
TrZuNRA, TFL— bD3REZONTIERS —
M) P BNBLLTFTHoT. BV IV T =T D0n
TIZC18THIZ0% L AR <, KEEHEVATR &2 W T s HIEABR T
X7 ~12BEMERIERTH o Z b, < ) vy
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£4 HFMEIREE

n=3 [EIZE (%)

=R T4 ENVI-Carub/LC-NH: C18 Oasis HLB
k4 EO5NAK ICALA VAT % XK

No Afb&%4 EE | RSD | EYX#% | RSD | HYX=E | RSD | [If#E | RSD | EILE | RSD
1/EPN 104 1.5 148 6.8 142 11.0 153 3.6 140 3.2
2 EPTC 57 9.9 50 3.9 43 13.3 50 1.3 47 4.8
3|0,p-DDT 76 2.7 108 4.3 89 4.9 87 2.1 77 9.7
4|P,P-DDD 109 1.2 121 3.0 110 1.3 132 8.0 131 3.1
5|p,p'-DDE 92 0.6 98 1.3 93 5.0 97 2.5 90 8.7
6|p,p-DDT 91 1.3 109 4.8 117 45 108 3.1 96 7.4
7| a-BHC 91 1.8 88 3.2 85 3.9 91 11 91 6.8
8| a-TRNANTFY 103 3.6 107 3.9 126 10.9 106 14 98 6.6
9| B-BHC 97 1.6 98 2.3 96 4.5 105 1.6 97 6.9
10| B-TURANVT 7Y 94 2.7 101 3.5 108 7.6 106 2.0 91 8.3
11| v-BHC 98 1.3 95 6.0 99 8.7 102 5.7 99 7.3
12| 6 -BHC 94 1.8 107 30.4 122 54 105 0.3 97 6.9
13| 727V 117 1.1 150 35.3 166 11.1 166 9.8 145 2.0
14| 7TEXITUN 100 0.5 109 24 112 7.0 108 11 96 8.7
15| 77—k 102 34 57 5.0 61 8.6 60 1.2 76 4.0
16| 7o 7u—n 102 0.2 113 1.0 109 9.1 127 10.9 108 4.7
17| 7 AVRU 291 1.1 322 3.0 312 5.2 286 3.3 274 6.9
18| AT xR 96 4.6 114 3.1 102 5.9 109 1.8 100 54
19| V72 RAP =0 108 2.3 112 4.8 128 6.8 117 2.0 102 74
20| VT INT 98 11 83 45 101 5.5 99 2.0 94 7.0
AR = D 120 2.0 155 6.3 155 11.3 163 34 133 3.0
22 | AV apy— 126 3.9 140 8.1 153 144 191 17.3 239 24.6
23| U=}y —LP 118 11 150 6.0 155 9.0 154 5.2 118 4.1
24| =T 2 RA 116 1.1 155 6.7 145 8.5 154 6.3 131 2.6
25| =R AINT 105 1.0 110 1.8 111 9.1 114 4.6 109 55
26 | =hx¥ — 116 0.6 140 554 120 374 138 52.0 140 3.2
27 | ThFmRA 108 1.7 97 3.0 106 5.8 102 2.6 96 7.0
28 | TR LTRA 101 1.0 107 3.9 111 8.2 112 4.7 103 4.6
29 | =R 101 2.3 113 34 118 11.2 114 6.4 100 6.4
30 | WA BA 111 0.9 113 3.1 117 7.5 118 3.9 98 3.5
31| A7z Ahu—)1 120 15 121 16.8 143 9.2 136 3.1 175 2.0
32| A Y 125 11 96 39.0 121 8.8 111 9.4 108 74
33 | FFAHRA 102 0.2 111 2.5 108 5.2 113 1.3 104 7.1
M| IVLIXTVBATF I 110 1.2 182 3.1 111 9.6 142 28.4 93 8.2
35| 7V EDRA 102 14 112 1.0 116 9.3 116 6.1 109 6.7
36 | 7NV EYRAAF N 100 1.1 99 54 103 6.2 104 1.4 100 8.2
7| ran 7= 99 3.0 109 1.6 105 7.9 107 4.7 98 6.6
38| 7an 7z EVRAE 129 6.3 142 2.0 143 6.8 135 34 121 7.3
39| Z7an 7z LRAZ 102 0.7 110 3.9 107 3.7 114 24 103 6.7
40| 7a AU PL—h 114 1.5 126 2.9 126 9.0 133 5.3 126 1.3
41 | raarazyh 114 1.0 111 4.4 118 8.3 119 24 108 5.2
2\ >TFo 89 3.5 87 4.8 118 10.1 103 3.0 80 9.2
3| V=T = INT 114 14 114 5.1 128 7.3 119 2.6 108 6.2
4| VraRA 60 3.7 49 2.6 47 11.4 45 44 49 5.9
45| ak—N 5 fF 112 1.5 118 19 106 54 115 2.9 106 5.9
46 | >~ o) 102 3.0 113 7.7 120 4.3 117 2.3 104 6.1
A7\ 7= /afy— 165 2.4 148 4.9 162 6.4 218 3.9 239 24.6
48| T AN 193 4.8 180 14.4 158 3.9 217 5.6 181 4.8
|\ CINT =T 104 0.6 118 2.5 121 5.8 115 1.4 102 54
50 | Tty —)u 109 0.9 146 2.5 141 8.8 151 4.3 122 13.3
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H—=hU v T4 ENVI-Carub/LC-NH. C18 |  Oasis HLB
e | ES5hAE ALA VAT x Ok
No 1t&¥4 [lyYE | RSD | MK | RSD | BUXE | RSD | b | RSD | [mILE | RSD
51| s AN 120 0.6 130 94 152 9.5 133 5.4 98 3.1
52 | PAFEY 99 13 100 2.4 97 9.3 104 5.8 99 7.3
53| PAFNE LA 9% 0.4 101 46 104 5.0 106 0.7 97 6.5
54| P AFFIN 99 0.3 103 14 101 41 107 0.8 100 72
55 | ¥ Ak —h 109 0.1 111 6.7 120 9.2 117 3.1 110 5.2
56 | & AR 117 3.2 119 49 129 99 127 4.8 108 74
57|35 INA Ty 122 2.6 127 3.8 128 8.2 134 5.0 205 25
58 | Z—T L 117 1.0 125 6.2 136 10.0 129 45 103 4.6
59 | XATV ) 105 0.6 111 15 113 6.8 118 6.8 108 47
60 | FA~L I T 106 0.9 110 17 111 8.4 114 5.5 109 6.7
61| FA AR 74 6.0 90 2.9 104 9.2 83 76 98 35
62 | FANRY 95 5.3 99 2.8 99 2.8 101 8.3 84 17.7
63 | FhFaF —N 100 1.0 118 0.6 118 76 123 5.9 110 6.0
64| F= L a—) 103 1.0 113 2.8 115 54 114 13 101 6.6
65| F7ary—n 114 2.7 161 36 157 8.0 164 53| - 133 3.0
66| 777 IR 112 14 129 4.0 126 89 135 5.0 145 30.3
67| F7 AN 101 1.3 102 1.9 102 46 105 11 100 7.0
68 | A& AN 92 5.1 125 44.9 167 125 126 5.3 119 8.4
69 | T THRA 101 1.1 98| 33 108 5.8 106 2.0 99 71
0| NTTAI— 194 6.2 127 5.8 126 31.6 144 3.3 139 11.0
7L N7 YRR 107 0.4 134 38 127 9.7 138 5.7 131 2.6
72| N Z aRZAF L 107 0.7 100 2.4 101 5.3 104 16 99 77
3N 25y =N 109 7] 123 2.7 120 8.3 111 12.4 118 9.7
74| N7 AFY 92 1.8 106 39 113 9.1 107 0.9 113 5.7
75| R TRGY — L 115 2.1 125 1.7 125 6.0 125 11 107 8.2
76| RF5FA 94 11 122 3.8 119 9.1 120 5.1 110 6.0
7| RSFFLAF N 96 4.2 118 6.5 138 95 119 3.9 108 4.7
78| AT THY IR 116 3.1 158 5.4 154 11.1 169 2.6 181 48
9| EFA% =L 130 13 153 2.8 162 11.3 167 15 149 6.8
80| BTz vr R 89 2.2 131 1.7 117 9.1 146 9.9 145 30.3
81| 7= R 98 0.7 108 34 114 5.6 106 2.1 95 7.7
82 | E57ukA 108 3.0 157 76 166 10.6 181 9.8 161 5.0
83 | UK~ 105 2.0 121 5.3 116 10.0 116 75 106 2.7
84| V7 /v A—E 118 0.9 102 2.0 113 8.6 124 15.7 115 5.2
85 | U7 /vy A— 1L 104 0.9 91 5.7 101 7.1 114 15.1 114 47
86 | CUVTFHNLT 105 2.1 123 35 125 76 117 2.1 99 7.1
AEIPAE 2 121 1.7 126 3.3 132 86 134 6.1 145 2.0
88 | EYIHNL T 104 0.5 112 19 109 9.2 116 48 114 34
89| EYIV 7z 106 75 57 112 58 16.0 a7 31.3 111 16.2
90 | EVIRAAF L 99 2.4 103 24 99 3.1 109 14 101 7.0
9| EDAX= 101 14 103 2.1 102 48 107 0.6 101 7.3
92| 747 n=n 101 16 134 6.8 130 8.8 128 9.9 111 55
93| 7z FUE L 104 1.1 112 3.1 115 6.6 118 11 104 6.4
9 | 7z=fnFF 98 2.1 118 6.5 128 9.3 123 2.7 109 55
95| 7=/ THNT 105 0.6 107 47 110 7.7 114 5.0 76 4.0
96 | 7z ANKRF A 132 0.9 170 6.1 165 9.0 156 17 120 5.3
97| 7 F AV 97 11 109 2.2 108 8.6 105 7.3 107 51
98| 7=>hx—h (PAP) 102 16 118 5.3 118 8.9 118 5.3 114 4.7
99 | 7= /L L—h 151 2.3 137 183 157 9.1 178 45 210 16.0
100 | 7 =27 mjR) 108 6.4 113 25 102 6.5 111 2.3 99 55
101| 7% 7a—n 118 1.3 121 3.3 126 9.6 127 45 115 43
102 | 7H#IRA 103 2.6 147 4.0 153 10.2 136 116 115 43
103 | 7'FL—F 67 1.8 52 2.7 50 75 55 42 61 5.3
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YR ENVI-Carub/LC-NH. C18 | Oasis HLB

He4| Fohal ICALA DAZ ok
No t&H4 [EYg% | RSD | BIYX®E | RSD | EYL% | RSD | [EE | RSD | EILE | RSD
104| 74 2% =0 113 1.3 126 9.4 128 8.7 130 49 116 6.0
105 | 7S hE—k 114 15 127 9.8 143 8.3 130 18 122 6.3
106 | 715 —n 107 1.0 127 2.3 116 5.6 121 0.4 106 7.0
107 | 7h5=0 106 0.2 123 35 120 6.1 123 13 107 5.9
108 | 7V 73U x—h 17 12 127 449 189 103 137 26 129 8.9
109 | FLFF7u—n 102 18 117 2.0 109 3.8 113 15 102 6.8
110 | ey ik 130 13.7 112 74 96| 488 117 41 124 106
111| 7rFHhA 111 11 126 17 17 71 124 5.6 116 6.0
12| Fueady —u 17 2.7 132 3.5 138 6.6 132 0.2 113 6.8
13 [ ~FHafy—n 115 11 121 17 119 7.0 136 0.5 122 8.0
114 | ~FErE—L 99 11 95 0.7 94 47 100 0.9 95 7.8
115 | ~TRranzRE R 94 0.5 97 3.3 102 73 100 18 94 7.0
116 | ~/1 AR 151 16 137 3.8 40| 105 155 6.4 170 9.2
17| ~ary—n 106 0.7 120 2.3 118 8.2 120 6.0 111 5.5
18|~ HAFINT 100 L9 100 122 118 5.4 107 1.0 98 71
119 |~ FARARY 91 0.9 149 2.4 115 10.9 124 19.7 107 6.2
120 | L 7L 102 0.7 107 2.0 107 8.8 112 5.8 108 35
121 | wHuv 109 15 121 7.1 146 55 132 11 119 6.4
122 | RAFTE R 121 49 140 2.6 136 6.0 134 39 110 6.0
123 | =554 104 2.0 108 48 109 3.9 112 15 105 5.9
124|375 =1 105 0.8 124 2.8 122 7.0 126 5.3 118 41
125 | A#IRHRA 100 31 49 0.9 46 76 50 3.7 11 1.0
126 | AFAINT 105 13 15 206 131 5.1 111 11 102 74
127 | AT 113 0.9 139 3.2 139 18 142 3.7 115 5.2
128 | AhSZ7E—)1 9 16 100 0.7 98 5.2 105 1.0 97 78
129 | AN TV 104 0.5 129 25 131 8.8 19| 100 113 40
130 A7 =T ob 104 16 119 25 124 5.3 118 18 105 74
131 A7u=n 123 0.9 151 24 144 8.7 157 5.2 131 31
132[ L 119 0.5 143 3.9 155 6.4 139 0.4 121 6.6
133 | B = N AL 77 92 0.9 104 205 114 49 104 14 95 5.7
Abstract

Study on simultaneous analysis of residual pesticides by

solid-phase cartridge purification

Hironori Miura,Atsuko Murakami, Shiho Kudoh, Natsuko Tsushima, and Akiko Kogawa

To comply with the positive list system to be enforced from fiscal 2006 following the partial amendment to the Food Sanitation
Law (2003), simultaneous analysis by GC/MS (SIM) has been studied that uses extraction with acetonitrile/solid-phase cartridge
purification to enable rapid analysis using small amounts of solvents. Four types of solid-phase cartridge were examined for their
ability to purify 133 pesticides included in apples, carrots, spinach and brown rice. Three types of cartridge were effective in re-

moving pigments and fats, and used in a study to recover pesticides. The results were satisfactory with 127 pesticides.

Key words : pesticide residue, multiresidue analysis, solid phase extraction
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EHRREREY X PSS 16, 18—24, 2006

RERBRICETA2AEMEREBEBEORFNERICONT

THE B ME EF

=B W B

REAMIIBT 2 AEMERFEZMRRAEL TE k. 40, VEITEED? O FRICGEEEZTOAMPORVIEME 7 ==, #k
8, 7T UM, FEAXLEY, XRBOH R IV AORENHEBICOVWTIY &bk, 2OMR, RIFkE7=2=0, Zu)
FUHBR CHBEA KEAIIZOW T, EBEERNA R S i, BABIZOW TR, BRESOEN DL LENRWBRES R S IR
Wb dHotend, Mh—EREUTTHRL, TENBRIMEEZBARERRPoTc, LRBOH R IV AROWTRE, FEILOREY
MPE B IS THEZRERAHRSNRP o T, BRMEEEOREELBZ b D iaroT,

Key words : polychlorinated biphenyls, chlordanes, mercury, organic tin compounds, cadmium

1. T ®HIC

ARETIE, BRERMOREWEHRROTZY, AEWE
BREBWMEZMEL TIT>T\Wa,

A AN, RRTTAEA & PR 164E £ TO164MITISIT 5
BNERORVIEILE 7 2= (BLFPCBE T %), #&
KER, 7 anNT R, AMARIEEMR UL KF DL
FITLASHBOREMHER I OVWTRD XL DD
THET D,

2. REH &
2.1 & #H
ATV AR TCAE 2> & SR 164 % TO164ERTIC,
HIBNTHERE, BEEShRNT, S, HHLN
INBIE S AF Lz,
WL, fardE 30RELTSRE, ARl 208k, Wk
SomtE, Kk ARKTH .
2. 2 HREEAE
(1) PCB
2 ZunFoE (~NTEIZal, ~TE7apTR
FUR, X runrsy, YAZaATY, T
VRIBNT Y, NFUR/FIAN)
(3) HaskER
@) HAWAXEAY (M) TFARXEY, T F
NATALE, BV 7 == R XILEW)
B} AFITA
2. 3 HIEAHE
(1) PCB
BAR BN R SN HIEY ITHERLL T2,
HIEHE « ETHERRIUSN T A7 u<x T T 7
(ECD)

%!I

HIESM: 754 DB-1(A20.53mm X 15m,iEE15
um)
HZARE 190°C
FEARRE  250°C
WHEFHEE  250°C
XY V7T HRA #EF 80ml/min
2 ZuanrFrH
AR BANTR ENT HED 2—HEE LIk
Tt o T,

BIEHER - EFAERRHSEN TR 7 a< N F5

(ECD)
HIESM - 1 Z 4 DB-1(120.32mm X 30m, fEE
0.25 1m)
BT LGRE
(80°C-20°C/min-170°C  (2min) -2°C
/min-220"C-15"C/min-280°C)
EAFRE 250°C
RHEREE  300°C
(3) HaskgR
AR R JidE CRIALEE U 72 %%, B RAb-IR ik ek
BHICE VHIE LT,
HEHSE - LRk ERBER (HG-D
4) FHHEX XA
BEAERBMITRENTHEY 2 HEE L hE
TfFo Tz,

HEHERR © KAEKEFMN AR o< 5757 (FPD)
A7 u= 7o 7 —BESWE (i
GCMS—QP5050A)

HESM: © 75 2 DB-5ms(P14£0.25mm X 30m, &
/£0.25 pm)

BT LEE  80°C-20°C/min-260°C (10min)

_18_



SAL=IRE  250°C
AR 7 2—REE 270°C
(6) W RIT A
B — BIEREEIC L VR 20 R, 7L —A
R EERICE D REL T,
WERER - R TIROLEER (L € —< 2 Z-8200)

3. BRRUEE

3. 1 PCB

SRS TCAEHEE 2> B S RRAEE £ T, FFLIZOVWTOR
FAELTRBY, FRSEEIHITAMEIZONTHEL
W3,
1 fAasiE

SER% 5 AERED &SRR L64EEE I i C23RETARAF 1T O N
THREEZTT>Tc. FEBESAREZR 1T, HR—
EAR1LITRLE,

(ppm)
0.05

0.04 *

#0.03 *

B 0.02

0.01

* *

4 5 6 7 8 9 10 11 12 13 14 15 16 17
FOE

F1 FEINBREST (PCB)

£1 PCBREHR—E (H5~HI16&FE)

BT ppm

ARAT R 5 6 7 8|9t |11|12|13]14]16
TAFR 0.036 ND ND
7Y 0.04 NI
e ND \D
A A N \D
Iy 0.023

0.017

HTNE
R
e 0.018
LHETR D
VA 0.031 0.008 N | N D
51K 0.01 0,003 [ [ W [w W
= 0.004 ND

7y 0.019 0.0 | 0 fo.0os o | N[, | v |

ND

EE]

N | AD

EEIE
=
g

NDO. 005
sz 10.008 0.008 | 0.002 0.002 | 43k
AT 10,008 0.009 | 0.003 0.004 | ND
0.012 0,012

+U 7 ND

ATy ND
A 0.013
TG 0.014

AV T m ND
& ND

PCB DR IRIE 1T DU TIRREAFE RN I F 722 i/ )
BEONT, eEfliE, Ek 7 FEE DT 0.04ppm, T
20.04ppm T, S8AFELREX, 9, REEICTEFNFRL
¥R 230.01ppm K i THH 2 iE 223X TND
(0.005ppmKi) THB L T D, INARIZEER T,
FEFNATAE ~ I RIS L4E DI RIEIL 7 7 A ©0.8ppm, HAFI
S2E~BRFISSAEDEEARIL T A F A D0.08ppm Z i L
Tnb,

BHERICRDETATF A, T, LA, ¥V
A, EFA, TU, IVF, IFHTIrLBEHEIN
TWBM, TVIOWTIZ9, IEEIZ RSS2
EMDOAFRITILATODLREMICH Y HRBA LT,
L2AL, WFNRHEWETH YD, BEHGIES GEAh
B HMNE0.5ppm, NEPIEAMNEH 3 ppm) B2 5D
DEprote, ey, A7, AVEAL, $7rizonT
IFHEERATEL TWBH, $RTNDTH - Tz,

164 C LIk L TRIIGEE ST B L A,
T, A OIFEICONT, ARJERIER 2K 2
IR LTz, WEhbh, ERS8EENLELIZL®,
L XA THERR L Tz,

(ppm)
0.05

0.04 /\
#®0.03
;)1{0.02 8 \
0.01 A
0 %
5 6 7 8 9 10 11 12 13 14 15 16
£ OE

2 RIEBFERHIHER

- = A
—a— 54|
——7) |

PCBIZ, =7 v —oB LR O ki 7e &I fE
MENTELR, BMASEDD F IMEFE»SZ0
AR OBREA~OBEPME L 20, BER49F I
MEOEE K CEESORENCE T2k CUFIEE
BT 2.) O TREESWE] iKifEsh, B, &
A, BRI, UL, H0EETHDHD
BRI X AR OBEESEESRE Z b,
HEHFHESE D b NAFHEFHEL THDH DD TH D,
FREIA S HIB0ELL ERGE L, PCBOR S ~OREEIT
WL TETWB EEXBND,
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(2) 5

SERGTCAE A B ERE 4 4E F TOAHERT20RFIZ DN T
FAEL THDBEH, WL ND0.0005ppmKiE) Th -
7z.
3. 2 YALTFUE

SERRTCAERE 2> 65 SRR 164E B2 12031 ) T 23FEIIRR AR 1T DU
THEZEITo T, FMREER2ITRLUT

£2 VOLTUERELZR-E (HE~HI16FE)

BT - ppb
WAETE JE 2 3 4 5 6 7 8
TAFRA N
7Y ND
2k
Pt D
et ND
EZd ND
< cis-ZaNTL2
o Ol o
5 cis= 7T L2
4 b ZOMIAD
ERE D ND D
2 ND
N Cis—Z a2
7 PR AR ND D
SHik | SHfk | Sk | 5% 8 A AR 4R | B HRE
T FAT | FRT | 2T [ F:T | 1T FT TART | AT
D ND N> ND ND ND ND ND
77 NI
A ND
R D
RAE 5 5 5 5 13 9 9 10
ND >
EETRAE| <5 <5 | <05 | <1 <1 <2 <2 <2
KT ppb
WEEE [ 9| 10 11 12 13 14 16
TAFA | N ND ND
7Y N ND ND
e D D
A4 D D
2 14E
B ND o ND ND
[V ata-vi% 1
e ZOHIRD e
LEET A »
A ND ND ND
SAH ND | ND ND
b5 A ND
1 1@;@7@«5@[}
o~ L5 5 —
ol oy ND NIV R aN2. 0
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FEROHER IOV T, RAFEMZE, Vol.54, N3,

Abstract
Changes over years in the amounts of harmful substance
residues in food products produced in Aomori Prefecture

Shiho Kudoh, Atsuko Murakami, Hironori Miura, and Akiko Kogawa

The amounts of harmful substance residues in food products produced in Aomori Prefecture have been surveyed on a continu-
ous basis. Changes over the years from 1989 to 2004 in the amounts of polychlorinated biphenyls, total mercury, chlordanes and
organic tin compounds in fish and shellfish, and cadmium in brown rice, have been summarized. Results show a decreasing trend
in polychlorinated biphenyls, chlordanes and organic tin compounds. For total mercury, although relatively high concentrations
were detected in some specimens due to the difference in cumulative tendencies, total mercury generally remained below a cer-
tain concentration, and in no specimen did the measured value exceed the tentative regulatory standard. For cadmium in brown
rice, no constant tendency was observed, due to the varied distribution of concentrations from year to year, and all cases met the
standard specified in the Food Sanitation Law.

Key words : polychlorinated biphenyls, chlordanes, mercury, organic tin compounds, cadmium
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Recent Trends in Results of the Train Noise of the JR Tsugarukaikyo
Line : a New Type of Electric Locomotive EH500

Ryuji Hanaishi, Tokuhiko Yasuda, and Akira Matsuo

With regard to problems of freight car noise of the JR tsugarukaikyo line, usual investigations to additional frequency analy-
ses are reported. The frequency analyses were carried out by mathematical calculations after amplifying an output of a condens-
er microphone using an operation amplifier, successive analog-digital conversions and uptake the noise wave into a personal
computer. The results of the frequency analyses revealed that frequency components of the noise on the freight cars approac-
hing to the station were different from those departing the station, and so on.

Key words: JR tsugarukaikyo line, noise, freight car, frequency analysis, electric locomotive
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High Concentration Cases of a Hazardous Air Pollutant when
Yellow Sand Fell

Ryuji Hanaishi, Noriko Tsushima, Tokuhiko Yasuda, Reiji Akitaya, and Akira Matsuo

High concentrations of beryllium in the ambient air were observed by investigations of the hazardous air pollutants in April 2005,
and then yellow sand turned out to have fallen after consideration of the meteorological condition. Additionally, beryllium con-
centrations of dry depositions taken by a routine acid rain survey from March to May were measured. As a result, concentra-
tions of beryllium became high when yellow sand fell. Yellow sand caused consequently the high concentration case of beryllium

in April 2005.

Key words: beryllium, suspended particulates, yellow sand, acid rain, dry deposition
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Abstract

Pollution in medium to small urban rivers (III)

— Foaming case in the Aka River —

Hajime Mikami, Naofumi Nozawa, Ryuji Hanaishi, and Tomotaka Shimizu

Foaming occurred in early spring of 2002 in the Aka River of the City of Aomori, and surveys of water quality and foam com-
ponents were conducted to clarify the cause. As a result, foaming was found to occur in the middle part of the Aka River where
river water from the acidic Komagome River flows in. Results of pH measurement show that the pH was near neutral in the up-
stream part without foaming and weak acidic at about pH 5 in the area with foaming. Analysis of foam components shows that
the foam contained high concentrations of aluminum, iron and phosphorus, which dissolved in strong acid. This indicates that the
river water from the acidic Komagome River flows into the Aka River where the pH becomes about 5, and foams as a result of the
flocculation of dissolved aluminum, iron and phosphorus. One possible reason for the foaming in the Aka River is that because
there was insufficient agricultural water due to unusually small precipitation, the river water of the acidic Komagome River was
used, resulting in the weak acidity of the Aka River.

Key words ; acidic river, foam, water pollution, coagulation.
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Abstract

Pollution in medium to small urban rivers (IV)
— Long-term BOD trend at the Okidate Bridge and water and
sediment pollution in the Okidate River
-Nishitaki River water system —

Hajime Mikami, Noriko Tsushima, Naofumi Nozawa, Kaori Kudo,
Shun Narita, and Akira Matsuo

The Okidate River running through the western part of the City of Aomori is a second-class river that has been one of the most
heavily polluted rivers in Aomori Prefecture. Its water quality, however, has improved in recent years. The long-term trend in
water quality has been analyzed from the results of BOD measurement carried out since 1972 at the Okidate Bridge under the
public water monitoring plan, and the saturation rate of sewerage systems. Results show that the spread of sewerage systems has
largely contributed to recent improvements in water quality. Surveys of water quality conducted in 2003 to 2004 at six points in
the Okidate River-Nishitaki River water system indicate that measures to reduce pollution near the Nishitaki Bridge are re-
quired to improve the water quality of the Okidate River, since water quality has deteriorated markedly near the Nishitaki Bridge.

Key words : urban river, water, sediment, long-term trend, pollution.
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Abstract
Cooperative environmental education (I)
— Aquatic life surveys in the Gonohe River conducted by Shingo Junior High School —

Hajime Mikami, Noriko Tsushima, Shun Narita, Ken Ebina, Masatoshi Igarashi
Tadao Yamamichi, Hitoshi Okushima, Atsushi Kindaichi, Tsuneyuki Tsukuda,
Kazumasa Takeuchi, and Chiyokichi Tashima

As part of environmental eéducation, aquatic life surveys were conducted in the Gonohe River by the cooperation of Shingo
Junior High School, the citizens' group “Yabunabe-kai,” Misawa Aviation & Science Museum, Aomori and the Aomori Prefec-
tural Institute of Public Health and Environment. Aquatic life was observed on the spot under stereomicroscopes and on plasma
displays offered by Misawa Aviation & Science Museum, Aomori. Identification and explanation-by specialists appeared to be
useful for students in learning natural mechanisms in more detail. For cooperation among schools, citizens' groups and adminis-
trative organizations, programs and networks that meet the needs of schools and enable easy participation by related organiza-
tions are important.

key words : environmental education, junior high school, public participation, aquatic organism.
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Legionellald, /K087 & O HABREDIZN, W
HIFE KOk 7e & O N TR BREHIZIRE IR B L,
KES U TANCRIKBLEARZTEEX LN TV D,

L U AR TREEBEDSETIE, TREED PR A
EARE D B F TR B BRI BT 2k ck 44
ERPE I SN, BHEOSEGESTRBH TSR T
W5, DREOLV PF R T BIHERNIE N2 <, ART
RE L OWMERITEZ 2. LAL, LIUEXR
FIE TR RO D 2 BESCREE TIXEEDM A IC
BEL, LIELIERGNTHS. 20024E121%, AhE
AR A YR & U T SR MRS B A3 IR IR & R U T
HRWTREL, LI RFAiRICEDHTH EET
RIBER BRI D -T2 L DA R Sk e &
LT, A liEak @) e i EBAREEIT 2> T D,

4rlEl, 20024611000, SERMAER (BIE, TR R
DR % 50T TR O FREE B CVARIRB53HERR 1T
TLegionellaDWAE 51T - Tk 24 5,

2. MHEAE

BE L, EEREEEERES (VO XTI
B lfe8t 1 ic#E U TEM L, BRI TFE D W,

25%F A HiEET U 7 AT ERIKEDS008I12H 5
PLOMxT, RUBRMHERY Fr L VlER (&
B500ml) ZMEL % kORI & QN IE
FULE OWEIE X, DPDIEIC X 0 & sk O & (R o3
Ty, BoKIIERAEEFERIRYE X —ITiA S
N, MEITMARICEMEL .

WA200mlZ % #HLEO L (6,000pm, 3043), Fo_k

1 HE&EHRNEERAER

ERRER, TEEICHE AR K 1mlZ2RNL, 200452
fEmR & U o iT, T Ok IzfE 0. 2MHCI - KCI
MR (pH2.2) W%, 25°CT 450 RIMLEL, D
FIR100 n1 2 WYO o ZEREEH (RBHE ) IR L T,
37CT3~7 AR U 558 IZ XV Legionellak B
bhdano=—%§E L, B-CYE o« BRI CEPHE
2 b i R B (H /KBS (284 L37T°CTH;
%1%, B-CYE o ZREHWZOARRE L cHkZL U4
IR RIFNGE (T HEP 2RV, FELZ. HE
TE72WH DX, polymerase chain reaction (PCR)
HIZE Y Legionella & L. pneumophila ODWER &7 -
7o 728, PCRICZAWE 774 =—13K1DLEBY T
b5,

#£1 Legionellatéti - RIFEADNAT S 4 7 —DIEE
EE?I 4)

LP7Z A <— : (Stranbach et al.)
LPA 5-GTCATGAGGAATCTCGCTG-3'
LPB 5-CTGGCTTCTTCCAGCTTCA-3
WiEE A 800bp
wHR% L prneumophila chromosome DNA

LEG”Z A <— (Yamamoto et al.)
LEG448A 5-GAGGGTTGATAGGTTAAGAGC-3'
LEG448B 5-CGGTCAACTTATCGCGTTTGCT-3'
HEHFEE  400bp

FRH T2 genus Legionella 16S ribosomal DNA

3. BHREER

3. 1 Legionella Dt E

53ftiakh, Legionella BRH STz DIZ28Ki7%2 TH
Y, HBHERIZ52.8% Th o Tm, AFED19975F, 199841T
B HEFIBHAD L OMIHFIZ L H1225.0% TH S5 Z
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s, MHEOBMAGED bl —IZ, fEH]RA
ZBEEE AT 5 ANBERIX Legionella DYBEHLL <
TN LRHMHNTEY, HEEALETHD, SR
FERITLAE, IR S DL VAR S S ME & 2o
TWBZLERMNITIDDDOTHDLENZ D,

3. 2 L. pneumophila D&

L. pneumophila 1X26/is% 5 S MM S, Legionel-
IR R T BT B L. pneumophila D¥HEIZ92.9%
LRETHo T,

3. 3 Legionella REEE AR DS

SEEE RO, BREAK100mld» 72 ¥ 10~1.7X 10*CFU®D
#FHATHY, 10~10°CFUN0mMID %I % > - o (R
2),

#2 Legionella 3 BEMBIEREIS

A% (CFU/100ml) ik

T H He 25 (47.2%)
1084 107K 10 (18.9%)
10°LL_E10° R 12 (22.6%)
10°LL_E10' R (7.5%)
10*2L k- (3.8%)

53 ( 100%)

RRA - 10CFU/100ml

3. 4 DEHEHROERERR

DBELTZ 45 ERRD 9 b, L. pneumophila 5 FENT
R, ABEDSORE, 1FE2N4Mk, 6#ESHR, SHELKT
HY, L. pneuophila REFIAHEIT 14 ¥ TH » 7. %72,
SRMER LIeHliEIEENTWD L. bozemanii , L.
micdadei , L. gormanii, L. dumoffii X7 EES N,
FIRIARRESS 10 B S iz,

L. pneumophila DMIERER O BB 12O W T,
B HORARC N TERBK OREEIC X » I 22035 5
TEPHLBNTND . SRIOFERITEBNTSD, BHEK
HsEMRTIT e NRYUESH S kB RkicA SN D &
572 L. pneuwmophilal FEDFEOIZIADRNT & 21k
WU e, AR 1997 45, 1998 4£ICiR RISk 36 Mtk
MHREES T L. preumophilall #RIZDOWTH, M17F
HED D DEEITHL 2R BRD bR P T2 Z
Linh, WRKTIE, MEHORYIIRVWEEZEZ LN
%5 (K1),

L.pneumophila 18 4 ‘

L.pneumophila 2

L.pneumophila g G pneumophila
‘ .

| Do Legionella |

L.pneumophila ABE L

L.pneumophila SEE
L.pneumophila 68 ] 3

L.bozemanii

L,micdadei
L.gormanii
L.dumoffii
BRI T
0 5 10 15 20 25 30
#*

1 Legionella DRIEFHR (n=45)

3. 5 BEKDEHRBKRBIERRE L LegionellaB¥
IBFEK DIREFIT X 0 EEER IR RIRE O HIEARRE
TR B RN 234 ER 1T DWW T, B B R R B
DHEE AR 2 1TR UTe, WEEEREIE R R E D E O
12 ¥ Legionella DM I P 7ehro Tz, 708, RS
SRR £30.30me/LEL_E O MiRIX1455% - T2 25, &
TOMFITBWT Legionella (I TH oo, AR
WHSHIZBIT A AEEHICOWTI, R ol
BRI &, BH0.272 0 LIZ0.4mg/LIRE IR 2 X 5
BB Z & CEAIGAE 2 A 14 H#555502140045 5 457
WAEEFEREEN LIhTRY, BHOER, HE
XV KEEREZHNET S2LERH D LB,

100000
17000
10500
10000 | & 5790
5
S 1000
g
=)
L
e
&
w 100 |
#
10
0
i
Hj fid

TR =<0.05 0.1=0.25

WEETEBIE R (me/L)

K2 HEEHBRRIEREEL LegionellaB
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4. F & ®

(1) ABHisk53ktia% h28litid% & Legionella h3HH &
nic (BRHI#52.8%) .

(2)  Legionellal2\5%% L. pneumophila DENEII2.9%
LEETH T,

) L. pneumophila 73 HERE T, MLIETEDOR 0 1IXRD &
nighroiz,

() 3kl 7 B MR SRR Y £30.30me/L BL o % T ik
Legionella B3 Sz o Tz,

X 3

1) ST RGER SRR 07 B A I R RFE A AR |
IR ME MR, Vol.24, 27—32, 2003.

2)

3)

4)

5)

6)
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BN EVEHEEY Y & — (AR 4m L
RASHEREE) © HiRL VA% SR (188, #IAR,

85—94, 1999,

() 2 EBRREEEEEEL 2 — UG- LY
F 37 B RRAEH — iR RAT A —.
B, 15—27, 1999.

HiATE L  PCREEICE B Legionella @HIE O -
FBE. HAREERREENS, 50, 394—399, 1992,
A, i FHRENIIBITDEL V3 %500
JeREHA. EHRVREREY Y X —WFgeEE,
10, 49—51, 1999.

BARET, M BEAEEREAPLOL VA RT
BE R, RAE S HEEE, 76, 703—709, 2002.



THIERBEOIVARBRZEIZE TS
REATHAEEN)VLFODEZEIZONT

oM MR o Tk

R hNR TET O W EF

W 2 & —Tid, K 6 HEEED HMEURIR % 770 A EERE =4 ) v VA ZER L TH 525, EUIRIT 2 #i S EioE 2520,
SERLIAMEE 2 B IZEUD B R o fe 2O MTEEZ AW TRFRIERHBORME 217> Twb, S, EHEN &K &7 H 4 RiE 25k
FE LTy RRBAEEML R, HEMEREZZL Ty AP LIz, ZORRICOWTHEA OREZIT > TZFER, BERZ TV

AERAENLE Y T ABEOEREHENRERMETHS LEZ LN,

Key words : scallop, DSP (Diarrhetic Shellfish Poisoning), mouse assay, potassium, mineral salt, false positive

1.1 ®I

TRt HEL, LS OEVIZ X 3 X (0A)
B, X757/ bxvy PTX) AL =y Y by
v (YTX) B 3RHTHEEND,

bREONEETIE, TNOHRRTEELDHTY
AFHRBRIZE VHIE L, FFAREIF0.05MU/g(E S HT0)
BEZIRNZ LV EEDOENTWS, —J, EUTIXY
RR144F- 3 A ITisr & & O FAEME D T2 I3 E 4, OA
#E, PTXEOSOAYE L L TI160 ng/kg (0.04MU/g),
YTX#E2YTX & L Tlmg/kg (0.5MU/g), THAREm
i (AZA) BEASAZA L L T160 ngkg (0.04MU/g) %
BRBRNWZ LYY LigoTN5,

Wt & —TlE, NEURIH AR & 7 5 A LT =
ZY s IR IREFHA42=40V2 7)) &F
%) LT LABRBRAREL LT, Fk6FE2D
B (R, BN, oMMt R OREHS 3
H (PCB, AHHERERE, surs H, EERE)
MR LT EREDRZ T HA =5 ¥ 73
LTEREZATH B0, EUILBIT B HEME e s
Z, NHRMEEBICOWTIEUDERIZA - 1o 2 B
ORMEEZRNTHENZUEL TVD,

TS RRW DT, ERRI4FEEITEE L e [H %
VSHEUR A 2 7 H A B 5%, BEEEH
PN RRRE NN T Hia% D B U o i et (IR & ik ]
) 12onWTh, FEROFHEIC LY FHitkHBERAEZ
FEHLTHEH, U7 ZAHROKER, WThokikic
BOTHEREREZL THA NI AT
Lz, 2 2T, A OREZITWRKRWE OHE 217 -
DT, ZOMRERET S,

2. A P

2. 1 #
FRBRNL - AEREEA X EUR X 70 A HRE (R R E)
Fragse B TSR & 54 A O A A & A (B
YLIERE)
2. 2 SWAE
1) = 2Rk
7. TR
Tl AEEY e —%M11IT5RT,)
HHE2  EUOERICEEE S iz HikE (R A
FT 'K a7 a—%X 21T
3)
1. WEHERE
AOACHE" (A7 v —%K 3ITRT.)
V. < X
Slc : ICR (i#)
(2) HERSIHTIE
YTX : BER” CHi L7 H HPLCEDOE .
{3) ELISAH:
OA B BER™ TG Le k. (kakath =3
b2 b g > H3O0A-Check)

H;HLI

(4) EHE
HU T L, F AU T L RS
Vi) T HREE

3. BEBERUHER

3. 1 HBRKOTHMEASHBRER

RBRA AR, REVSA A%, K1 (5E1) &
VK2 (FH:2) KL TRFIERBORERT- 7.
HRER LITRT. HiE 1 TREeETo~wy ARESE
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L7zis, HE2 T, #5252~ 3 THIULFTRN
Wt &2y, BEOBREEREEEZ P> TROLIFR TH X
E, A~THTERTORY AT L (EE FIRE
0.04MU/g) .

| |$iﬁ%‘4(@%%)200g |

| rtbymﬁwﬁ) |
| I LG |
| K/ =—F Ao l

|
S EEEST

[BfmCGEE L LT ) — ViR |

| &% (1 %Tween60 B H/K) SmL |

| <7 Z§H (1ol X 3 L) |

| QARG RHR 0 E 56 2 HRE |

®1 THERS HRAEZEI

| 0B (2 2) 200g |

| 7% b (3 ) |

|
(B Gt EE LT X/ — A G |

| % (1 % Tween60E B2 17k) 8mL |

| <% A% (1mL X 3 L) |

|
[ 2ARF R O AT & HIE |

B2 THERS HBRAZE2

| Ak (22 & &) 100g |

] 0.1mol/L Hr it |

|
y mﬂﬁﬁmﬁ%%SQ%%% |

| AEAR200mL ]

|
[ %bﬁ%tﬂ% |

[ =9uZE5(QmLx5JL) }

3 mEERE BHBRE

£1 THHERSOIVRAHRER

ik FER (L) Kl —F

PUT TN TEACTPNAEE (LR L
OAR:, PTXHEE,

! 03 no QR
OA®, PTXHH,
2 33 T AZARL YTXE

3. 2 IURBRTCERODOKE
1) =7 2GR0 TN AR BRARORIES

BRI DOREED 2 0 & <, BE OESTEE (25~
267 —) TG BHRETH > fzlcsd, LPNLIkE
% 37~38°CITRIE L TEE A & Tz, = 7 AD R
BRI B LB LA T B D1E25~30°CT
HY, FNLLEIZZ &0 BB ARL, 40CELET
TIREIR R DS L < 18I0, 42°CTRIZESD L OIRGY 2>
5, WELHEENO—DEEX, HEHKAE23:2C
OBEFPETEL, EHEH237—TORNb D EEH
L7z, LipL, =UANEGUIHER, USRS
iz,

WITEWRE D T O IEIEN TR B S, 1T
FEESTIICE > o LHEE L, BRI % 1 % Tween60
BRI T 2 AL TEPEN&R S 2 17- 72, b
ML 2r o Tedd<r7 RITFEE L, FEHI20.08~0.16MU/g
LWV FERBGE BN,

BT, AETIE, MmikroiH s KEOKS
BRI ISR BT B 7200, RS & L TRI500mL
HbOTE ) —NEFRMLTNEZ End, HxkoT
B =NV XV LR b b B L E X
bz, Z2ZT, WEOTX ) —VOARERMGZEL,
1 % Tween60 EFR B E K ICIRMBH~ T ZIZEE Lz,
ZORER, 3L BEFNHERAIN, <7 ADORTI
TE ) —ABEES L THRNWI LR SR,

(2) FREEvEHE

< A CRFOTERVURBEERFICL D2 DD LT
WaTz, F—#HkERV, KEEEEORBRET-
oo ZOFERSLO=T RFLTEEFL, BHEER
IR (STXHLE T29.1~32.7 ng/100mg) KifiTH -
oo £oT, WEMHBORBIIEE SN,

(3) oy

ARBRVAT ISR IRE O BSEE L TG, LRI
EHFEROIAVIAA T L 20, MERELEIED
LT\ AREM 23S B 728, TTERO &M Z 43l 1 mL
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BO0.5mLE~<Y R 1L Db Ul 5B 41306
B SUEIRETH o728, FI5 A THEEEY &Y,
2RI % D EESHER SN, <7 ADFTITMAR
ELTWaWnWZ BRI N,
@) oAt

ELISA % FI|H L 7ZOA-Check % IV T, OARE (OA,
DTX1, DTX3) O##i&fTolc. DR, E& TR
(0.01IMU/g) KMiTH>7c,
B) YTX

<V ABESRB SR 1 LRI
Fth 2 OENDIK/ =T N EHEOFETH D T &
2h, HTERE L TAEEO THEHRBEMETH D
YTXOFLERE Z bLiz, £ 2T, YTXIZDOWTHEE
HPLCHEIZ X 0 HIE %247 - Tz, Eeliet i s S R I HlE
Lz, ZOER, TXTTEETFE (0.1 g/g) RETH -
7z.

6) AZA

OARE YTXUAMZATREM O35 MfitEH#E L L TAZA
DEZ HNDBN, Yt v & — I LHlERRR THDHLC/MS
PBEBEINTELT, BELRDESHICAFTERN
Ems, () BARMNASH Y v &% — % BT
BRI L. ZOMBAZAZR SN2 T.

(7) JRE A FR K
HBEZOWTHREROWRENIZLALEI RS
ZEhh, BROMETRETHEH ShIHEFKE<Y
AN RIET B LR, BRHOEETHEZX 4108
T SR, BED A 2 L FERRICLE L 72
bOERUHEDO S DEIEKL, Hik20~<T AR
FhiLiz. TOMRER, EHLOLOREFICRBRNTH T A
DIRCBHER SN, WHRERAITR b h Tz,

| %$T%E |

| 2 ppmiE K TR |

1 B, kYYD, BT |

| 2ppmiEFEAK TS (5508 |

f TS (—30°C, 3057) |

[ 7v—vr 7 (Cppmi#kokiEEES) |

|
| Wik (—30°C

— ) |

H4 REFEETEIO—

(8) WA EATIT BRI DOFE
HERG (200g) DFE 1L ITBIT BK/Z—F L Sk
RSN D/KMERY 7L — M TlEiiEL, &
ERin25gdH T2V OB~ A 1 RICHRETES &
5 8 mLIZFER LT, & 7o FLfioht B it b IRl AR ITALBE 22 T
W, =T RERERICES L.
ZOFER, Mk & 3120.08MU/gbl |k & B {2
2B AmESBRHENT D, BRIZKZ T H A
A HROKEEMBE TH D LH#EE SN,
9) EHEYIE

KIE—F VB TRBIZAEL S 0, BMREOH D
WELLT, TRV YA (Na), U TAH (K) REMRN
Ez b,

Wiz, Ko<y 22l (=7 ABELD50H)
1X700mg/kg, AL VU 7 A (KCD) OFNIE552me/kg
THY % HBRIHN D= AOBHERED T2 ITHREA
35 L EFNFN14.0mg/20g; 11.0mg/20gTH B, T
13, 4k N ) 2 A (NaCl 02602mg/kg” (62.04mg/20g)
BT 2 L, ARG DBENRNZ L ERL TWD,

ZZ T, WRBRA & OB IOV TNa, K, Y
v (P) OEFREEZMEL . HREXK2ITRT.
AR, EEBORHIR A, & DITITELIL 2 Z 7R L, KiZNa
DORI2EDEHRETH . SHBREICREIRLN
otz

£2 #Bih EERFEEE) RURBKRSER (U
E8) OREYMERE

Na K P
AR 1 2. 443 4. 140 2.708
FRER i 2 2.329 4. 075 2. 646
bR 3 2. 506 3. 965 2. 582
RERN 4 2. 456 4.931 2.642
F 2.434 4. 278 2.645
LA 1 2.112 4.716 2. 608
LIRS 2 2. 083 4. 692 2. 687
o 2.098 4.704 2. 648
BiEeEY  2.2~2.5 3.1~3.6 0.75~1.7
(mg/g)

1) KAEHWk~T 2R 5%

K= R 52 DHEBOEAEVWEFRN. £20
FERD DRRBBEDERND ORIAEL LT, KiRE
%#4.0mg/gk LTz,

L EOFRERTIE, ABRIAE 1 mLIC25gH Y 0 gk R
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MNEAEHREYR— MIBWEREEN S, AR
iz E o ROERERNIIIE, BEs L, #100mgd K
PGS L iy, KooWsElE 5 514.0mg/20g

(TR 1RHIY) ZKRIIZ ERl> TS Z L Lk
D, [ ICNaiBE #2.3mg/g L IRE LTz & 2 5, BBRIK
1 mLIZ57.5mgdNaBEFNTND T & ERY, T
TUINaClOZa M #M:ES2.04mg/20g £ 1 HIFFE TIETH -
Tz.

ZIZT, Bk VT A (KCD BAREHAY, REKE
EEAS100meg/mL & 723 X 51T 1 % Tween604FHAHKIZ
BRLTHERIBKREL, ZThia~y AOERRNICERE
LT, #5HOIERK V24K SO 2R L 2.
K3 ITHG LIcRRIBIRAREE, 1Edhlch ok
BRUOK#®GE, RCB/RGHEERT,

£33 KBROBEEAREIZESTIRAFETER
HEAVRIRE RS 1 1 4 6 10 20
%458 (mlL) 1 05 1 1 1 1
K#5& (mg) 100 50 25 16.7 10 5
AR ES 1/1 1/1 1/1 3/3 2/2 0/3

DR, KB 5B 10~100mg DB S, 1354 247
13 LTRSS, B OB, B X T EEH 105 M
WIZETHRT LTz, KEEG&EDS 5 mg TG 1%24K;
ML, Lo R E L,

PLLEOKERD S, HHEENEREZ T H A HHEE SR
ELTREHRRICBOT, HAELERERELT
ERHT Y 2R LEERE LTUL, @ERET
HARZER SN TV A KEOEFEH ORI KNE
WweEz bk,

4. £ & &

(1) HENER&Z T A HEENSE L FRER
FHHABROME, HEQERE 2L CEIAT Y R
BHEELZZ Erb, EORKIZOWTHRETZT>
1.

(2) HF (OAW, YTX, AZA), 4, EEMESIC

DWTHREZRITHOTHER, BERETHAITEFE
TV KEOEEEHE O WEEMEARE N T & A3
L%,

Q) AEOFEFL, REFHADOKSE L TRESE
TV 5 KONans, BB & #iH A EEIC & - Tk
TURERIEL LD DM EENEOH D E HIFEL 72
LWx b, TN, RETHADORRLT, fho
WHTHRIVSIDZELTHY, @BEIITEEEAT
OREFIPHIRE SN TWD. 5B OHBREICBW
THAEETELERD D,

X L8

1) RETHAFEDOHFIZONT
A+ZR HMkFSEE-LS)

2) Official Journal of European Communities.
COMMISSION DECISION of 15 March 2002

(2002/225 /EC).

3) THEUSRHARZ 75 A S M EORY HFnizon
T O—HLEIZO>NT  (CER4ETHISH &
FEF07150045) BIF

4) BEf564E 5 A19BMEAA@EERILEITSHRIC &
CSWiR S

5) 2002/225/EC ANNEX Detection methods, Bio-
logical methods

6) AOAC Official methods 959.08

7) PR, M SRR EERE BIEE R & T A O T
HHBER A, BHRRREREYE X —H%
M, 11, 55—60, 2000,

8) HIBzEL, EEREWE Kim, #MEENE, 1978

9) 1LEWEBENET — &KW, KEESIEEL S
WHZerfR 55 7 hi

10) HARSRSE, EfwEH kA, 1998,

11) MEEAN BAESME &2 — PRRAEE
BESERBRENRFERES, AET, 2003.

12) FR9FE FAERERIIE WEE  HETto
HHEIZ L D B R E O TR IS Y 2T
LZEET BHF%E 1998,

(BAMEAPUER
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KEKENIFEEERAERR (FRI165FRE)

ME EE B BT

RN I0MCATERE % 6 80T, WIEAE D BHEERR R U om B2 N E LT, L 2 RUST O W THRGE KRB SRR K & B A %
ERiLlz. X-REMRXALICEBROEMEI TR 5, BL Y, BELE 1IHEREREXERCREEMTIZEHRBERNICHY,

RAFR#ERTH T,

Key words : external quality control, X-R control chart, lead, selenium

1. XL ®HIC

BN TAGERERAEZTT72 > TV D HEFRCHR AR
BRIC BT 2 I E M DAZ BUHERESR K VT Bl D [n) L %
HEE LT, PRRLVEE 2 S B O KE R ZEARITN T 58
JEREHEEHICEO X, Yo X — B E TR, A
LR Z & 0 £ LD DB OHERNEE ERRA 2 £l
LT&E,

R~ 154 DR SRR ERS TR Y icB
WTHEBE A TH D Z &b, AT K164 Ot
fa R emET 5,

2. A &

REXMR ¢ RN 10 AR

EHEHARI © FAk164E11H 8 H~12H 3 H

ERER Ly, #

EHEFHE - FEAIZOWT 5 RN 217
R, ZOREREFE R, o ATk
BT, WIE T, MERNE R &L a7 a—),
RER (B8, REE, 75 %%)
DEEE RO, X, SHHF v — oMb K
Hiz,

2.5 & #

SV =
AIMPTEEHETR © A YeftidE1000me/LAEHETR
TR - AR H R T

(2)  FRBHERLE OSEA 5k
L2 kO OE#ERE (1000mg/L) %100mL A &

7 AARFEFNEFN 1 mLE Y, g 1 mLEnx T

BUKTEAR L (10mg/LEH#ER) . T Ow10mL%

2LARZ7 ZAIZ]Y, FEEKTER L IH20LR

UMIZAIL, [ A A7 5 A2 2 THRKISL AN X, 20L

& LT, I+ E LTtk 2 LR U101 12 43l

N N NN
A W N =

Ltk & Uiz, 3B ov L o RUMOEEIZENR
FbsuglLly, TNEBEEME L.

VERERHE 7 — VBRI & Bl ICEMN B 5
Wi, BREHIE RS LT, B IR L,
(3) VEmE K OB MO

VER L 73R o — I FRE 2 72 W iE LTz,
F2bH, IMHDOEER? L 5 lEMEEIGERn=2T
BRBROBEZWE LT, TORERFHITE L VA7,
$31.027T 5 %ok (F4/4=6.39) X 0/h&EL, Mabk
3 ThHB I L EEA UL,
2. 6 #HEHUEOAE

Barx» BIF SN T — & ZRICX-REBIX 23K,
PTG TR o e,

3. BRRUER

XEHEIZBNT, bR () 38RO T
EOFEMETH Y, EIHEHBR (L), MHREHER
B (CHEBR) 22 ENEEMD110%, 90%fEE L
7.

REFMICEBNT, FRIIESEHOTEEOFET
HY, LIREHRR (EHR) 1F, Pl = 5wt
T A EEK AR 1152 T Tl e Lz,

3.1 L v
(1) MIERSR

E X DR B CHIERE R AR 1 I1ITmRT

10/ 4 FEERPICP-MSYE, 4 iR 7 L —AL X
RrReEE (BUF, 7L—ALREETB), 2
AR FALFEAE — R (BUR, AkFE
RAEFELTE) LB METH- T,

A HERX DO RPEEDFIEI34.88~5.59 ng/L, EHERZE
13:0.044~0.203 ng/L, EEIHRE120.89~3.62% TH > 7z,

F i, BT — X DR RIEIE5.76 ng/L, H/IMEIZA78 1
g/L, FEMIX5.07 ng/L, FEHEMREI30.232 ng/L, Z58)
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HEL4.58% TH - Tz,

(2)  fERFTRE R

XEUREHKZZNEFRK 1, K2ITRT.
XEHKTIE, VOEOFEEIX5.07 ng/l, LEES
BRAR, MREHEBERITIENENSS ng/L, 4.5 1g/LT,
s &S 2 25559 ug/L (111.8%) &b hiz LikEmH
MAE#Z 2. LL, thoMmiTT~TERRRAN
THY, BEfEDIT.7~105.2% & BRIFRFENEREZR LT,
REHK T, HIEMOHEEDNEE{#IT0.276 ng/L,
R ERIR F30.584 ng/L T, TR T O MRS EHIR R

WIZH DY, o2 II/NShoTz,

MRk 2 OV A FEEBR AL B BN &
LTiE, REMBREEEZE > THRNI ST 5
IEOEREZ OND, SHT T2 71220 THl
ETDNENRH B BB,

BHEOEERBIT T D 4 % &K & /DS,
Bl HEMC T 5 &, 71— AL R7£1.80~3.62%,
ICP-MSi£0.89~1.64%, AR FEA1%1.89~2.64% T,
TV —ALVAEERWC A RO 55 3 k233 %%
Bx, fho 2 FHEIZIERELDENRKE Lo, F

®1 REHKER: L
i 7% No. 1 2 3 4 5 6 7 8 9 10 e EEMOE
fil € % ICP-MS 7L—ALATZL—ALA ICP-MS 7L—ALX ICP-MS K#Fk# ICP-MS KHFH 7L—ALRA PO e
2 e it HiL (ETA Ag_ilent H :fi B B i B [EfA
ICPM-8500 7-8200  Z-8200 7500c 75710 HP-4500 AAGNHVG] ICPM-8500 AAGSHVGI — Z-8200
BEMEM V—rmE E—/rBs ¥/ P—JEE E—rRE mER IR A mE WOkE &S
"B A 5 5 4 3 4 6 4 3 5 6
B4AR 11H9H 11A160 118240 11H100 11A11H 119220 114308 113160 11H290 11A26H
MAEM L 492 5.24 5. 48 4.86 4.89 5.05 5. 02 4.93 4.98 4.84
MEMH2 491 5.63 5.25 5.01 4.84 4.97 4.90 4.91 5.09 4.78
WEM3 500 5. 67 5.31 5.06 5. 26 5.16 5.23 4.86 4.91 4.97
BEEL 4.9 5.76 5.01 5.03 5.01 511 5.17 4.82 511 4.91
WEH5 489 5.66 5.25 4.93 5.09 5.08 5.00 4.90 4.93 1.99
B oK 500 5.76 5. 48 5. 06 5. 26 5.16 5.23 4.93 5.11 4.99
BN E 489 5.24 5.01 4.86 4.84 4.97 4.90 4.82 4.91 4.78
T 492 5.59 5.26 4.98 5.02 5.07 5.06 4.88 5.00 4.90 5.07 0.2133
ENEfRSE 0.04393  0.20266 0.16852 0.08167 0.16724 0.07092 0.13390 0.04393  0.09154  0.08815  0.10925
EYHRE 0892 3.624 3. 204 1. 641 3.333 1.398 2.644 0. 900 1.829 1. 800 2.126 4.21
#i 0m| on 0.52 0.47 0.20 0.42 0.19 0.33 0.11 0.20 0.21 0. 276
% -0.076  0.592 0.260  -0.022  0.018 0.074 0.064  -0.116  0.004  -0.102  0.070
Mok o® -152 11.84 5.20 -0. 44 0.36 148 128 -2.32 0.08 -2.04 1. 392
M 0 % 985 111.8 105. 2 99.6 100. 4 101. 5 101. 3 97.7 100.1 98.0 101. 4
ZAa7 -0.682  2.449 0.892  -0.429  -0.242  0.021  -0.026  -0.870  -0.307  -0.804
(ug/L)
65 Y 0.8
0. B e
55+ /\\ --------------------------------
E | g D S S #E 0. 41 /f\w\\ /ﬂ\
T R A
02—/' Y Y \\/)#4
35 e e ' 0 T i — b
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
ERES HEES

B2 +Lv R-BEH
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BIZPNWThH, 7L —ALREMLO 2 HTEIVED

O ZERL Tz,
EBHHOBEWZE32ERRZATIRD N> T,

3. 2 &

(1) HERER
B DTG B NI RERE R A 3R 2 1279 10HER%

W 4 figk BSICP-MSH, 6 fifx237 L — ALV AKITE D

HETH - Tz,

A% O RIENE DN H134.80~5.93 ng/L T, FEHER
R OEBRIITZ210.021~0.119 ng/L, 0.43~2.32%
THolr,

¥, 25— % OERKIEIZ6.06 ng/L, H/MEIFA.72 1
g/L, ¥F#IZ5.08 ng/L, FEEHEMREH1X0.325 ng/L, EE)
FREU36.40% TdH o Tz,

(2)  fEHTHRE R
XRUREHH 22N FNK 3, K4ITRT,
XEHN T, FHMEOTEMIZ5.08 ng/l, FERE

HRR, RHFHBRITZNEN55 ng/l, 45 ng/LT,

EFHRRAEBZ 0T ESS 5.93 ug/L 118.6%)

DHT&H o To. MOHERIE BREMED96.0~104.4% & X

TEHRANTH - T,

RAEMK T, HIEMOHFE O FM#1%0.207 ng/L,
YA EER F30.438 ng/L T, TR T OMERR AN S BEFR R
WNIZH Y, X522tk

Wik 3 OV ES BREHR R 2B x L ER L
LTiE, BVVRERT IV 7 OBEEEEROT 77
X =BG L THE2, HDWVITHIK & EHER DR
HERRRSTHWBZEREROOEDEEZ BND,
SR OIER B D EET I LERD D & Bbh
%,

F iRk DEEEREUT TN D 3 %R & /NSNS,
HIEHETHET S E, 7L — AL RHEDL61~2.32%

1236 L TICP-MS#:120.430~1.62% & /NE <, $5iz 4 #E
o 3 MERIE 1 %Ki &M TEHDEANEhoTe,
EEEIZ DN T, 7L — AL RAESICP-MSE L Y0
LE»OMR E R LT,

ZOMERNTE L 2BV TS A B, ICP-MSHE0 4
R ERE W EREbh,

Eie, ELU Lk, EREAHOEWIELIHER
HITRBD bR o T,

4. F & &

BNI0RE R 2R R & LT, 2L RUSRIZONWT
AGE KBNS ERAEZEmL, X-REMEMXZ3E
R 2 AT > T2
(1) X®EHMIZBNTEL Y, B e ENENLERN

FEREEIR R AT X 72 0s (B L 25.59 ng/L

111.8%, $15.93 ug/L 118.6%), ZOMOFERIZ IS

THEBBRNICH ) BIFRFEINETH- T,

(2) REHETIZELY, $HLDTNTOMENPEE

RANIZH Y, ESHDXIINEPo T,

(3) WEHERNTIE, FHE, EBRELD, 71—

AL RAEDBICP-MSSoKEL I I i L, 2%

EVMER Z R L T,

5. X Ak

1) ARAHETA  KEARESNER BT R 55
BREREY X — RS, 11, 67—72, 2000.

2) B REFA AR PESEAEIRT CPR1 248 ~
), HRBREREY & —BHeHE. 14,
71—280, 2003.

3) kA - AR A BSAERIL CPAIS4ERE) .
HRRRE R v & —FHEE. 15,51—54, 2004.
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®2

REER &

1 5% No. 1 2 3 4 5 6 7 8 9 10 SR E D
- - SEEHE e
Bl E % ICP-MS 7L—ALR7L—ALZ ICP-MS 7L—ALZ ICP-MS ZL—ALZ ICP-MS 7L—ALZ 7L —ALR MR
R 4 ] Har =i Agilent [EIA ] B Ert Jhea (EITA
ICPM-8500 Z-8200  Z-8200 7500c 75710 HP-4500 AA-6400G ICPM-8500 AA-6800  Z-8200
E OB ik AIEMEE MEBRE REGE ASEEE RERE ATREEE RERE RERE RERE RERE
REFM C—rRmx ¥—rms P—rms U= Y—rEs il E—rmd AE loE E—rEs
B oA 6 5 6 3 4 6 4 3 3 6
EEFAH 11H9H 11H16H 11H25H 11H10B 11H17H 11H22H 12H1H 11H16A 12H2H 11AH26H
WEML 500 4.81 6.06 4.94 5. 42 491 5.31 4.85 4.78 5.13
BEM2 4.8 4.79 5. 80 5. 00 5.17 5.01 5.09 4.84 4.97 5.16
BEMS 487 4.99 5.90 5. 06 5.15 4.97 5.20 4.80 4.73 4.95
MAEmEe 50 4.96 5.92 4.98 5.21 4.96 5.13 4.81 4.80 5.10
MEES 490 4.86 5.97 5.05 5.15 4.98 5.00 4.82 4.72 5. 28
B K 501 4.99 6. 06 5.06 5. 42 5.01 5.31 4.85 4.97 5.28
BN 4.83 4.79 5. 80 4.94 5.15 4.91 5.00 4.80 4.72 4.95
Tl 4.92 4.88 5.93 5. 01 5.22 4.97 5.15 4.82 4.80 512 5.08 0. 3291
REvEfR 2 0.07981  0.08927  0.09539  0.04980 0.11446 0.03647 0.11675 0.02074 0.10075 0.11887  0.08223
BB 1.622 1.829 1. 609 0. 995 2.193 0.734  2.269 0. 430 2,099 2.320 1.610 6.48
@ B 018 0.20 0.26 0.12 0.27 0.10 0.31 0. 05 0.25 0.33 0. 207
= £ -0.078 -0. 118 0. 930 0. 006 0. 220 -0. 034 0. 146 -0.176 -0. 200 0.124 0. 082
W K -1.56 -2.36 18.60 0.12 4.40 -0.68 2.92 -3.52 -4.00 2. 48 1. 640
B X OE  98.4 97.6 118.6 100. 1 104. 4 99.3 102.9 9.5 96. 0 102. 5 101. 6
ZAay -0.486 -0. 608 2.577 -0.231 0. 419 -0. 352 0.194 -0.784 -0. 857 0.128
(ue/L)
(ug/L)
6.5
05
04 -
55
T .l
= A AN
N
o1
3»5 1 1 1 1 O | L
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BRRAICEITHRIELEICL DFRRE
— MR EME £ UH RREEYORERRN S —

T R flw EHH R BE S RE =

HHRRPUTBIT DRI EYIC X DIGRERZITEST D72, BN AR TRENAZZEBL TN L 25 TH DM, SH,
ZNLIRTOFAEHS DI X, pHEA U FROBEEILICOWTERET o7z, ¥, FRISFEE LD 2HSITBNT Ay VI 75—
wm T, Ry v 7HRET) LT ARDEORERAEDEML T o,

ZORER, pHIZBALAJIDE <HB L T2 B8NS OR ERZEZAR LN R oTe. K, BINTOWTIRIBER Uit A
OWERERPD S, NHPRESEELTHD I LBARR SN,

Key words : the OGAWA passive sampler, acid rain ,wet, dry

1.1 ®Iz EANETGET U7 BMRE=# ) 7
Fv hU—2) B
AT, B O F AR A HIET 2 T W IEFISTIRKE X L

VERE AR YL TWB L ZATH Y, FE34E
FE I AR IR O MR 2 42 05 3R S AU, KSPi
B O O ] AT A R S A ERECE L, &,
MOEHEERTHED AMBITE >TSS, S0, Z
NE TORAERRED? SpHOEEERIZOWTE T0%
BEATH IO TEET 2. 58T, BRI & v E e
LTSy 7PN X BN 2 #SUz B85 0

21| e
| Bk

RBP4 W TR ARS . B 5,
2. 7% & E1 BAEZMA
2. 1 WEHA
Bt (4180 AR LRt (56, @ @ ® +oWTaSa—UTLbY A~
ZNT A Y & THIE & 5 A A RS Lo R CRBET (BEEH))
0. Efe, SOEZIER S & LT 8 DT — 5 % P T Ly o kb b TS SkmoO T A
e (522 21, BB L, B0 1 kmod & = 2 113 R o & 5
D EREEEOR (BHEH) KA B, TR 4 — B AR
BFEHBRIC B Y, B R AR 10mAZD & 2 51 i 5.
e T BTN, i b LT @ BRI GhrRET (BZER))
P TIHEHLE 720 TN B, MR BT AT Uy 6 oo L Bl &
@ NFESKESEME NSRRI PR B A C19KmIE & DBRBEC 5 D 5 4T
(4 )1IEr) 238 L TL0m PSR OEANK < EIT b SO T%
IT oDt b I 3 kN7 MR 0 EoE, VRNIERIRE Y, AFIWEY.
FHIEICIR & R B3 8B7 & DFERR I R F A & O BRI B E L, Wi

BIEPERAIFI700m, HAAFI350mIZ 725, 200mEL
PIZIZR KBS L. EANET GR7 ¥ 7RI
:E‘:‘& U :/7\‘;]’\‘7 1\7_7) E’c

1 REREY ¥ - AFREEHERN
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®1 BESFEMOpHEEEL (EHTTHEFHE)

(Fe/ M~ K fE)
R 12 13 14 15 16
s 4. 85 4. 66 4.81 4.67 4.79
HEOR
(4.31~6.48) (4.00~7.54) (3.96~6.97) (4.07~6.43) (4.14~6.83)
4 1 H 5.28 4.8 5. 06 5.01 4.94
e
(4.33~6.80) (3.96~6.80) (4.00~6.46) (4.17~7.37) (4. 25~6.49)
e . S 4.82 4.51 4.76 4. 65 4.6
it a—v A=
(4.19~6.80) (3.95~7.25) (4.21~7.17) (4.36~6.47) (4.03~6.87)
4. 87 4. 65 4.71 4. 69 4.6
A
(4.25~6.71) (3.56~6.81) (3.99~6.35) (3.88~6.39) (3.83~5.70)
(pH) —o— FHEDRK
S
o &NIEK |
o+ 13197 bV~
e UM

4 |
12 13 14. 15 16 (FE)
2 BESEMOPHBEEE
2. 2 HEYM 2. 4 WEHE
2. 2. 1 BELEMOpHREE 2. 4. 1 BHEIMLE
FRE12~ 1641 TR &), A=/ SRR US-330
2. 2. 2 BTEREZE Eiv
Pk 3 ~154E % A=/ NG FEF S BT US-420%
2. 2. 3 NRyLTHIZLIBERITHAREYE 2. 4. 2 EHEREFE (v TE)
EHERE iR O T REE R ERF2EFT H ATHE OGAWA
FRRLS ¢ 1651 Y7o —1 BV, BRSORKPREZ, [F
2. 3 HAEEH =2 TR ENDBERBERNT, HiEED
2. 3. 1 BELE bEtFEn s,
pH, EC, SO#, NO,-, Cl, NH,", Na*, K',
Ca®*, Mg 3. BRRUEE
2. 3. 2 EHAE (RyITEOR) 3. 1 BESEROpHEEZL

Os NH;, SO, NO, NO Wk 5 EMOpHAERS & 25 L BRE A LI A BT
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—o—FEDR
(pH) e Al
5.4 B A EE Ty R
& -4 TR

4.8

4. 2 | L | | 1 L
4 5 6 7 8 9 10 11 12 1 2 3 (A
K3 BESEMPH (EAFTEYME) ALk
£2 pHREUEBTE (mg/m?) BELE—EEROIES
(REFLHARMASLUpH - B TEDO MLV FK)
+ EIMER, — K TFTEmERT
No b= TR | K4 | EELM | pH H" | nss-SO¢& | NO; | nss-Ca*" | NH,*
1 | Bt & — i | H3~11| — + + — +
2 | J\HHm&EELTE | F4&T | &t | H3~10 | — + + + +
3 BEHEEOR Hil~15| — — — —
F 7Ly 2kt H9~13 '
4 AR (+) — — - — .
SR | s s T A 4V S AR | H13~15
5 HF H3~11| + + + + — —
)1y
6 44 J11 R 7k ik Hill~15| — — — — — —
7 | HERREMAMAELERS | SR | &R | H6~15| () + — + — +

EIEREEEOL L E W Z D (REEEESHEY (H12
AERE) —pHAT2) (K1 AU 2K, £, 4Hi4
O TIRKRFER Y TH 2 AN TR Ao &
ARTRREVMETHR L TWa, MRS 0RGEIZE D
& AL O ERIC BN TR EHR e E 0B
FRIFIZ X ANH OBHESRE W E O BR SN TE
D, ZDOZEDBZINTRITFApHOIE R E2Mfl X5+
FERELoTNWAbDLHHISND,

¥ 7z, HISEE OpHAEHZ4)I &+ iflea 32—
CT LV E—IZBWTHELBAATHNS X5 ICRZIT
LNBH, BINZONTIE, B NREIZB UMK T

B Bnss-SOL HRIHLEE ITH A1, F£7z, hps T
HAONHL DA LT Z iz & Y FERMNIZpHDWA T
DORBY, + T aII 2T T AEYZ—IZONT
i, BIAEE I FIRk 2> © 85 Bnss-Ca* NH, B3@ o 7o
7o, FERMNTZ O X 5 IepHORRAERZEB &R L T
2b0LEZLND,

%7z, BESFMIZRIT S BARELM T TEIC X
% A RIpHO BB DWW T, MhERK AINTERL,
A&, +oMTmaIa YT ARy E—, ERIT
H (3~4H) BwiksicRZronhs (K3 &H).
IDZelE, HABMTHSS Mo ala—Y7 A
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0.0 20.0

40.0 60.0

OH* Onss-SO.2

NO;~ nss-Ca’?* NH,*

R4 AFAVEALUBBEEMERLE (%) (CER16FEE)
(H", ss-SO&7, NO;°, Cl, NH.', ss-Ca’", Mg‘", K', Na', nss-SO:,
nss-Ca*) ORIz 5D 5 5% (H', nss-SOf7, NO;~, NH,", nss-Ca®*")

DEEZRLTVD,

T H—, BRI TIXEHRSPA) ot ST,
FRICHEPOMREL TL DHEMKFORELZITP
T ER S S AENTNAB T h VD (nss-Ca®)
RETEVBENAPMINEZ L2 RBL TN,

3. 2 kS

fatEreE ORI 5 EE L I T 5 IRUEE HH AL
54 F v (H nss-SO2 ,NO; ,NH,",nss-Ca*") i
DNTA F VR EEH L2 & 25 (K4 51H),
ZNLLSY, R & I EEBEAS 2 T & 5 & ik
TR LT TN D Z LIz X v IRk iR 0 F
BIT20% LT, &L THINZ D TIEEEER S O &
T AHK VG (ZENHY) Chfn (hE) T2
BVBEWZ LRI,

3. 3 pH, BTEKFEEL (X2, R55H8)

EHR e % 252912, pH, JFEENREE A 4
> (nss-SO& ), FEHEEM A Vo 7 A A (nss-Ca™),
WEEA Ay, TUE=Y AL O FROREEL
BHD L, pHIZOW T HERTTN TE T ERZ L TH
AR CFIEFD) 2RV T (FEAEBINTIES S
7%) BT A3 S Tz,

FHEIC SR, ARy, FEt EXEETSE
AR AN AIE T B REREREE 4 — (No. 1)
DRI OWTIE, BBIEALE 7 TH Snss-SO L NO;~
DOETESEML, 745 ) kS Th bnss-Ca?t
PR CERESAFIZ AN 7 Z AV EIEE o2 &

KEDTRTZ 7 VMG LADEENRI LD LE
ZAbND) LTWbHZErh, HOBTERISENL,
F L TpHBORE M & 2o e b D L HRIN S,

EHRREmERICAEL, PEAXE AT, SHRITHR
B SAERE IO 5k S o (Lt asiie 5 55 Ik (No. 4)
1IZ2WTlitnss-SO4 NO, O T (Z&iTnss-SOL7)
OWHYPH OB FEDERTOER & 20, IZIFRHIV
TlIH 5 b OOFERNICPHOE T OB IMER % b 72 5
LizbnlEz b5,

£z, BERIF No.7) iZOWTIFEEIOkmELNIZ
FEBEREROZRN ANy 7 7570 Vi TH Y,
WY TRER Ry N =7 OENT=X Y 2 S
LU THBRIT B TWBAS, K 6 FEHE M B ORAE
A% RS Lo EIE ¥ nss-SO 7, NO; ,nss-Ca*' 72
C O NEOEEREBIZAD LT, 2IRAR N
EFRIRRIZNO, DEINE & Unss-Ca** O N RO T D
BAOBED T,

Fie, WHERA 2 OWHMERNC S D AR % b
¥, BiZnss-Ca* iz oW Tk 1 E 2B IZEAED
5 THAMERNIZ B - T2 nss-SO4 7, NH T DWW T
Lkl UToMaNIFRICRD b o Tz,

3. 4 Ny PTERIZLDRBARPH X KE LY
HEE

SBUbEE - Rt T v v 2 Tk, mikikEmIc X
DHMEA~OREFTMEZEHM L LT, dedmd - Hbic
B2 H AREEMALK > FORE D& ST D

_69_



BiEfet 94— (H3~11)

(mg/m2/B) SO 2- {mg/m2/ ) S —Caz+ it
1000 nss 4 cu g nss - (mg/m2/R) H
y = 0.6257x + 254.61 y = ~0.4604x + 98.188 e
. Ly = 0.0076x + 0.§271
8% Ri= 00188 b{ 0 R%= 0.1008 4" Rz 00451 ?
600 ) |
o 1l o
o -
2000 Y Y,
0 % © ® &
* L & & N
- +
{me/m2/B) N03 (mg/m2/8) NH4
4 ' y = 0.3434x + 11728 y = 0.3556x + 47.562 |

300 Re= 0.0327
200
100l %
0
L
[oT)
AT (H9~15) .
mem2/A)  nss—SOF mgm2R)  nss—Ca oo H
! = -1 5635 + 366.17 9 y=-0275Tx+ 62217 | 12 .
12 ¥ T TR I T s 00136 v =-00147x + 35107
1 Re= 00327 30 . ) Ri= 0.0288
20( b i
100_: L
A
0 ‘ 0
O &
(g/m2/ ) NO3 (me/m2/ F1) NH, oH
iy ;
sof | y=-06450x+ 18297 2 y = ~0.0664x + 47.416 B[ 00 + 48834
509 | RE=00244 50 ; 7 E. R2= 0.0005 4
ol b 0q | ’ I
o MU SR ELLTAT N ALY
i - ava L o T LSRN
106 ¥ ,fgig?,gm R T . AR R
%% © = ‘ 0 O O X 0 D e L8
I A T TS T QLA LA LY Lk e [T AT AT AT W A3 N
TR/ NSRS FRJRXTJTXXIR
=
HmRM(H6~15)
- . 2+
(mg/m2/A) nss""SGf (mgrm2/By  nss—Ca mg/m2/ ) H““
° = 00218k + 16606 10
80 Re= 0.002 gl ¥ = 00084 + 12564
&0 6 RE= 0.0302
40/ 4
20 2 32 &L et : -
Df“iﬂ‘tﬂ‘s{‘ﬂ?y h
0
(- TS Y S
N R
- +
(mg/m2/B) NO 3 (mg/m2/H) NH4 p H
o R R -
y = 0.0877x & 79566, % : y = 00355x + 22794 R%*= 00039 7 = 00006 + 47154
i i L .
2 Fz= Oﬁi-“i § 80 e b o0ss
15 i . 60
100 7%}. 5;:\ ] 4
il 1: i
IR 20
g ‘ S N
NI SN &

pH, BFT& (mg/m?) kLUK
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e B HED R

{ppb)
100.0

80.0
60.0
40.0
20.0

0.0

Os s B 2 ) B

-1l

hd
o
-
o

— o = © —r— =

-

I

(A

X6
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Teth, Rv ¥ T E RO TR e T RIRER AR R 5
LOREERF L NVOELIGEETE 57 — 2 B3 ED
TRV 2 F At Gedtis & U T Rk144F10A ~
184 3 ATHEML TV D, ERRI4FE O Pfaad Tid2r
T, 2 L TR D b ORFA TIE32 7 Fr oS
BOWTHFAERH SN TNDE L ZATHD.
TORFHEBRAERE L Uiy ¥ 7RI, BIREE
LrhELE Ly, SRS TOE=2Y ¥ FRnlkE,
Bk, EEESEY, oz Z L TARRIZBNW
THBETORIHO BB LISy v T T T7—%
v, EREEICRIT 5 BB HEE N ARAEY SRR
S[PERERCERERAY EAL, ToFHME
EABLTCNDLZATHDH, 40, JtifEd - Rt
Ty 7 ZRBFALFAFAEL L TARRS ZoHTRE
EOR (FHK) L) (i) o 2H#SI2RB N TEM
L TnbdLIATHSD,

LRI TIX, Frk15 - 16EEDOFERE 157,
3. 4. 1 HABOE
5IHE&EOHEBIZOWTIE (X6 BH), Z#R1L
¥ (NO,NO) IZ2WTEeRe4) A5 D, NHLIZDW
T 2REHDNTENLL ERNBREHZRLVEDTHY,
OsIT DWW TIE 2 M UIEFAREE, 2 L TSSO DWW T
ZHPDANEDVIZHDLOOFEHRMEL TV EE
ZRL T3,

7B, BELLT, EEERIREMERIETT TR
EL TS RRGHABRIEHIC X 50 AR EIRE
FER (NHBR ) 122V Th 75 7 izl iz, 3tk
DI EFT - TS, NOIZOWTITERINIER, 4
JINZHESin R D RIRETH D Z L, ZL T, SOUZDN
TIFEMRIMIEFR, ZINCHETIE 2 ERERWET
LT3,

3. 4. 2 ®AZ

NO, NOL B ERETHBE L TWELDDOENPLE
AT TEIML, eLLEHTF TR LTVD, 7
oy 7kl UTOERIGEESOLE DX LDHPLY,
NOIZHTHES TIXBE B %0 5 OPHESL H B HIER S A
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