Bk 0702

A SRR IS Lo T PES IR D2 A VERHAR (2 RS 32 40F5E

Mmoo Y, R RIR®

PRSI TR, SR B

B OE [A0)] SREORESMEREER L ONEEGS AT AOVERAC T T, SR C BEE 32 St T 852t
LT, (1) B TR OB L ONEMES RSN K Z 6 SR E LT BRI SN TS, HDWITH 5
(I DGR RSN TOD R ITIN R, ERIE, M, N WHR S P E S KD KIROIG YR AR A 35
LI, (2) BUE TSN ORE - i Al BT BRI LED K R D R38R oy | AR BB OOHERB AR~ T, £7=, Q)
RS TS —ER R 2% g, FRlE B OMEE L7,

[73£] 2003 45 10 A28 2007 4FRE T, 7~9 BN DERE (—ERITATLERE (R 1F) L7 LL FOKEBHE X2 LT,
31 FED IR % GC/MS B LU LC/MS C, 5 O HARIEA ICP T, 4B L OSME A R Al Yotk T
AT PRSP C B3 D R TN OB - 10 Al - BT O A& ALEE TAREO /K, TH R DR EEK 3 L O 5%
BA~DPRARN DK, Fiz, —HOHIREHEIZOWTH | MK THRRE ., [FEROMRAEZIT o7, AT, JE0HRD
NP ELA L BTG YR I AR 5720012 AR =2 DR LR </~ BOATIENT M mL P-450 & & EIMNT & F
N AT T —BIEMHE T, ot IO R LT,

[FERFBIOBLE] WK DOITEFED IS DR ST N R TR B S B A RE R Rl T Ve, 2, BRD
IR ORI TS 5~7 HTHLHM, BFEICOIEIRHESNGb Db HLZENHLINI R oT, —F kTl
RRCREER S ORI XD D REHNIIR S TR, 230, ZORELE LR -T2, E6IZ, B THNOKIZON
TiE, FFE LB ITRHSNA ALY, HE LT ORIZRB O TEH, — RGP AiE TR Tl 2T ERHR
SRR LL T DALY | SRR &2 o7, DM OMEK  [FHESAZ AL TOLINIT oK, THHN O T
FECERRUKO EA BRI, 7 IOKE L KIFIC T ESTRY, M DV ThA A RS T TRRLARE TIk
FEAERRS e T2, 7eks, BUE TR0k Clig L 7=~ B DT 7 o — 2 P-450 (IF Cyt. P-450) & & L
OB 2T valr o225 —8 (i AChE) IEPEIL, xf FRIHEE U CRuai L B RS oD RS S U7 sk T L 7=
DRIV EEE 1T HEA AR =3 OR=AHBURICE | D) HIBEIT 20 570, Zhunid, WK A ki e U7 S
TP HEDHHENL B A O R AMRGEREREL T, FoA % OMIEF S AT LOVERICH A7t i 52 5L b
N5,

1.4 3 (T DN CET, A A AR R OS54

BOREWARDLFOREVEINT, L 18 FIThE  DIEIR DMK DR EMWAMGET HZEITNZ . FRIE
TSNl BEICIR R T D IRIEE DR DT 47 ) AN FE A TRRITIRIT DA U DA A L BIRMEB L OVE
(LB, AR T 47 VAN FE LI FE) (SRS 35720, “HR” EWE SCBRIEMEY) DHESRRFE S O L ERERR A
[ZOWThH, ZORRMAMRGEL Wi I A B - G TR EDR DD, 12720, REtMEEE “2To
e IR - BT EDRAL CTOARNWZEZAL)y IR SEAT 2 81%, AR LR EHE DS S
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DIz AR T IR DL D,
FRRFEEEZEL AT, BRAEO R SRR
P L OV ERH S AT LZOAERUZ AT T PSP
B4 A0 TN T4 TR CTEREL7-/K (G 3 2
WK, —IRBIO RO AIELEREK, A A A M
(ZEDBATALERIK (D2 AK) )« Y% L8 JE L DK X
OFRFEIU S ETT N KR 23t B L LT BRI HEN T
W5, BHDHNE, HUBAIIC S ES AL COA I RSEOBRE
{BIZ S TH— B R DTE DRSSV TS 3R AL
SO, HEJE - A ECRORE, LA,
Nz T, LD FERDWERIZ W TIL, AWz VT,
NI IR B 2 S K ATE Yk i it Uiz, 72,
MRS COD—EO R AR E LU T, IR B X
OHGBEHOGAREHELT,

2. EERAE
2.1 BASEMEEICIHEE T ARIETIHERDOREREK
BLUVHZBHEANORAANDKERE

TG L L7=a kT, 2003 45 10 A | 2004 4F 3, 6, 11
H.2005 4 6,12 H.,2007 4 5,7, 12 HIZHERBRLIZHD
(FAA G GART )1 O] 735 HPE 200 m A OMEAKS 13K
FE, BRI O #5258 2 km LLEBEN-ALE
BORE TIHOBUK OFHEOHEK 1 50 FRA R E4m)1|
DI 134308 x 9 [B153) THD, HAEHE X, T
ORI, By EEASE - A E LR BLOAN
YW ELAL G Y D M RRE L I DA R =2 (&
H) O_X=AHBRLEFITIRN D P-450 REEEREOIE
PETHD, 725, EMIBREICBEL T, RFREL T, Fnek
LR EE A IR TR E Vb 0% FV V2,
2. 1.1 KPDEREHDREDRE

BUEIREHEN TS (RATE L TH B HifR 52S 100
FALLEDED) | HDHWITH— A I L DG R SRS
NCNDBR % & T K C 31 D3Ry (Table 2) 122
VT, 250~500 mL D /KEENE Table 1 IR 7IEICID
ATLERL 7214 . GC/MS DU LC/MS IZE0 3 HrLi=,
2.1.2 KPDEZR-EEAREEDHRE

AKFEF 50 mLIZkTL 1 mL OIS THES B HIEHO
TEERA RN C, IMIEFTIRAELTZb D% | hTalkleL |
FRLE BT T A~ H 3 (ICP) 252D As, Cd. Cu,
Pb. Sn DA MFE LT,

Table 1. ALERDAENE

GC/MS LC/MS

BITALER --{ pH 3 (278 pH 3 274

AT ATa=yy | arFaias=yy

OAH =)V, O7r=KL,
v Otk Otk
[ AR 4 T R
ARAEE
| BHEA-Y BEBHRA—Y

| O ez | OFM: 7Eh=kL

QFEMR TR | @fFMER T 'R
A 4
TR } 20 pLE TR, (20 pLETRMEE,
A% )—)LT0.5mL A% )—LT0.5mL
v IR IZER
HIE

Table 2. FARI SRy L2 DOSEENE, E & TR, B

KOTSRS
T 4 syt | ERTIRME| WSS
L3N )AFIUE) 200 2 0.1 GC/MS ™
YN I AFIMZ) 200 0.1 GC/MS
7'nE7FN 40" 0.1 GC/MS
NYALTEY AV 4000 0.1 LC/MS
~NVNY Y 2000 0.1 LC/MS
FT7 AE A 500 0.1 LC/MS
to¥ny 400 0.1 GC/MS
7VFTIu—) 40" 0.1 GC/MS
RSV 200 0.1 LC/MS
Jar7my 7’ 200 0.1 LC/MS
N A ZA=4 400 0.1 LC/MS
BTz A=V 80 0.1 LC/MS
V)TTT 6000 0.1 LC/MS
7x)5V7" (BPMC) 30 0.1 GC/MS
7x=bnF4 (MEP) 3" 0.1 GC/MS
A% T4 8 0.1 GC/MS
1778 300 0.1 GC/MS
SIS 1000 0.1 LC/MS
A5y EERR 6 0.1 LC/MS
A7 BN T 10 0.1 GC/MS
Th7x 7 By I A 80 0.1 GC/MS
ATV v 5 0.1 GC/MS
M) JakAAF v 200 0.1 GC/MS
7794N 100 0.1 GC/MS
UAVE 200 0.1 GC/MS
7Ny = 50 0.1 LC/MS
~Nvyhay 40 0.1 GC/MS
NUT A 100 0.1 GC/MS
A7 Ty b 9 0.1 GC/MS
A7 mz gy 100 0.1 GC/MS
EYF—h 5 0.1 GC/MS
(ug/L) (ng/L)
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1 TRSEHGRNESS 3 4550 1 TS 4 508 7 S £
DIGANE LG TDINEIDDIEMEETDDEDE 4 BOBR
BEREOEDLHEYE (BIED/KFICIBITHIEE) 12425
SR T,

#2: TS KRG 2 361T 2 3O KB R FE T2 D\ T

(ZERD I HE AR,
3 DKETG AR DBR BT E IS B 1 2 AT H 11248 D
R Z T,

*4:777 25 ; DB-5ms 0.32mm X 60 m, F-1R4:1F;50°C—280°C
(40°C/m), He Vit ; 1 mL/m fRH#REL; 1.5kV, 24—
7 A ARJE;280°C

*5: 777 2 ; Develosil ODS-UG-3 2 mm X 150 mm, BEFH ; A
Z )—)1/30 mmol FEEAT L E=T A, MNE& ) —)v) Sl
10%—45% —80%—90%, Vi ;0.1 mL/m, 4 —7 i
JE;40°C, ¥ 7V —%EE;3.0kV, N, fik;420L/m

2. 1. 3 KEAMPOHEDRAE

—RIEBRTSME A ZA-IL (K) Es ik XY ZoBell
2216E (VE7K) iz - CEARER R L, ZEFEEE i~ T,
F- REK P OMNT T 7R B I OVEMEIL, 7L
ZNT VT ERCREELIZE, LA 0.8 um (FTF) HDUNE
0.2 pm ($%5) D7 L2 —"TAHIRL | 8k RIfitEs iz
HHEE A DAPLIAIZ DY L THIZE LT (ZZ2 T, 2007 4
JESFIZONTDIFER) ,
2. 1. 4 EPREICKEIND MIEELEMEFTE DN

=

2007 455 H &7 AT, SR TR ORI I T
EUTHMEA R =BT D R=A MBI AT DI,
RS DER L 72~ BB E L, T Cyt.
P-450 & EBIUN AChE {EMHEORIEICHEL 7=, RIF T,
B U 7= iz 7K 5 L= 0.25 mol/L D =B LN 3
mmol/L ¥ EDTA-Na % & ¢ 50 mmol/L ¢ Tris #& & (pH
7.4) FORED AR EODTHEICEVI I — L%y
HL. Omura & Sato " Ok ksRD-, #%E X, %
K LTZ 250 mmol/L @ Tris #%fE#K (pH 7.4) THETFA
A% im0, 2O RIEEREHREL T e Fralo a5
BTz 55-UF A A-Q-=bat BEWR) < 5-F A-2-=
o BEEAE 2 Ik Tk F a2 —P
&M% | Folin-Lowry {EIZEWZ L RIEREZZNEN
HIEL, o7 L 70D g AR DT,

2.2 SMETIBICHITHEMAE

AR T3, PASREEICIL T\ A #HThd,
2004 4 3, 6, 11 A, 2005 45 6, 12 A, 2007 455, 7 A,
O WABETOWEAK (HEFIERFE DK LLUT | Rk
T5), @ 1 BWASEBRIO Q) 2 BbAiatkouEK
(FNEh, —IRSEHEK, “IRASEHEKET D) ZERRL
CARGREBIE U7z B 4% 750k . 72, 2004 556, 11 A,
2007 4= 5, 7 AIZiE, @ DA Kb HraReke LTz (4 306 .
Kk O~@ oIy L EEIE  AE T RIRE,
BLOHIEHIL, ThZi, 2. 1. 1~3 OHEICEDE
JtaiL 7=,
2. 3 MROEBREDHE

TR O D NG A A I Lo Tl
w1 FREE, B 2 B, IR LR ROBHDE
D1 FEEOFE 4 ARV, Z15% 10 5 ROMAKICHE
fRUT- 1% IR B L O ES R - A ERIREEOHE
T, TN, 2. 1. 1BEO 2. 1. 2 LREEO FIEICED
Fhiti L7z,

3.# B
3.1 FAEMEEICHEET ARIETIHERAIORERK
BLUEHZBHEANDORAANIDKERE

WU T35 B0 MR FEA L TOBINIHK IS KON D
SRR P 31T DR IRy DR FE 224 Table 3 (2
7N, 2003~2005 FEF LN 2007 FEI2FTo72 9 RO
(ZHVNT, 31 FHD FRFER Sy O H T ) K B H
SNTDIF, 7rE7FRG [E]) XL TRIATF V(]
[\]), RSP (200 FT AN A (4 ]8]) | Brda
(5 ED, TV FTre— (1 ) BTz Ae—/r (1
[, /75775 |l), 7= /5v7 (1 [B]), =270k
AT (1), =77 ay A Q28] 77 AR (1 [E])
A7 xF (1 [E) D 13 FEEH, D28 flisy ThoTz, 72
72U K FIZ BT 22D O By R 1k
TWIRL, e RMETHEEED 1%L N ThoTe, Fo, |
FCIRIIK 7B R S R oy ORI LR LI, 5~
7 A AN (31 fEEET 3~9 FFHOM ) B LUV
<720, 12~3 AR ([F) 1 ~2 FEEHO M ) 36 LOMEL
7poT, ORI, SN BRI Sy DR 5~7
HOBHNZEFL TOBEDIZHL, FT7 AR LR R
FoATEEICDIEVm ST AR H T,
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RO O ELHERCIE, 9 [BOFHED FC, H
MIC 3 (B (Zae7 TR 2 B, A7V 73 1 [AE)
P18l (Zae7 5 R) OB At Sig, L
23 RIHSHIZFREIEO TN 5~7 A ORFHITHY, H»
O, FORE IO TR D TH-72,

R T4 50 Yk L2 i AN LTI 17K 38 KON 1
B EDME AR PR T HEAJE - A R (As, Cd, Cu,
Pb, Sn) DR L% Table 4 (2~ d, iEbKHIZEBITS
5 FEFEOBESE - A ECHRIREIL. 9 BOFHEDETT,
As, Cd, Cu, Pb ® 4 FESHIE 0.01 mgL LA T, Sn % 0.02
mg/L LA Eied TRV EE Thh o 72,

U T35 80 WEE I Z A LB 7K 38 KON A
I J& 32 g K R oD AR R R # (CFU/mL) 1% #if & ©
3.1x10E2~2.6x10E4, #%& Tl 2.3x10E3~7.5x10E6 £
TRESBLLT-N, BERFEEEIRD LT,
Fio, BB (E/mL) 1 X, T Z i, 4.3x10E3 ~
9.2x10E6, 1.5x10E4~6.7x10E8 £TRELE L=, A
BREEEFIRO LTz,

R T35 R0 TR L 7o~ B O fFlgTF o a—
2 P-450 (IF Cyt. P-450) & &B L O T EF/La) o
47— (Ji¥ AChE) {&14:% Table 5 {2779, 2007 40 5 A
&7 HICPASAMEO TR VS RLIE I TRl LT M &, o fRifE
gk & U CRNER (L S R 00 RSP L i L 7 ik i L 72
ﬁub%ﬁ%nkiﬁdﬁ wHERUT- L2 A W E 3L, WA

CREHICA B 2T b otz 7B, ;ﬁ;'éi’ﬁi

HLHﬂﬂZ B HMEA R = D_R=AHERIZI1T, B
e FEI3 72 K 76% ThH Tz,

3. 2 BUETIHICHITHEHAE

BRI T RE N O #i KGR O 3R Ry D 43 BT il e %
Table 6 |27, 2005 4 6 H \ZEEL 7o M SR LB 75 700
KBNS, —ED I, R U SN,
ZOMEITRIIRAEVE Y TH -T2, YR O — Kb 5
WALERCARE O K EEL, F LN oD 6 [RIOFHA TlE
HE FRALBRYE B K B0 | —IRED A, ZIRAD Al
MK, BEO, DAKDOETIZOWNT, WT ORI
BT, FHEL 22 TORIER IR SN2 5T,

R TN ORI O B4R - A Er# (As, Cd,
Cu, Pb, Sn) DIEEZ L% Table 7 (273, EKHICH
(T5 5 FIHOEEE A FIOHEIREIL, 7 ROFED T
T, As, Cd, Cu, Pb ® 4 853 0.01mg/L LL T, Sn' 0.02

mg/L LA T &R TIRWREE Tho 72,

2007 4E 5 HBX VT HIZBT5, S TRNO#EKR
BEFO AR (CFU/mL) 1, SR ARG K, — ki)
AiubEAK, IR At (ﬂwkkiﬁz’n o T 5 A
Tl 3.8%10E1, 2.7x10E3, 5.3x10E2, 7 H Ti% 1.4x10E2,
3.6x10E4, 5.3x10E2 L7eo7-, F7-, 2MEEL (ff/mL) ©
WL, FIC TR ETIZ O T, 5 A TiX 4.8x10E3,
9.2x10E4 . 3.6x10E4, 7 H TIiX 3.9x10E4, 6.2x10E5,
1.3x10E4 E7potz, 7eds, MAKTOAEME KB I UE
T, 5 H Tix <10 CFUML (B HRFLLT) BLO
0.02 fE/mL. 7 A Tl% <10 CFU/mL (B HRALLT) BX
W 0.04 {H/mL ThH-7z,

3. 3 MROEREDHE

TIRBERAEORIER T BLOESR - AHELEEH
BOHTHRE S Table 8 17T, 22 CORERD, 4RI
HL7Z 31 O RIS, B4R A E T
FEAEICOWVTH, AsE 0.03mg/L (& A~C) 5
UM 0.3 mg/L (£ D #etis) LUT L Cd & Pb 134T 0.01
mg/L LR, Cud SnH 42T 0.02 mg/L LA T &Aled TR Vi
ETHoT-,

4. % &

2003 4E 10 H 55 2007 4E 12 H £ TOMMICEH 9 [EiC
D720 PSR BEEE -2 B T35 850 0 K mEK
BROYFHEINIRA T DI AR ZE R R EL T, 31 A
DIy DYREHAFI T2 A KBTS~
7 HEPROITEFED BRI RSN b0
IR TBRBEHAER RE T Bl TV, INZ T Y34
DI A NBEDNT (200 m FLBE) BN /27210 T Wik T
O _EFREIEER S ORHANIE LA L, Sz

BBV TH, ORI TR 2oz, 7235, FiA
KLU TR DR IR T D728 | 7] 11 JE D T
L HEONSWRIKP R ZE > TOD TR HHZ
EDD | A RIS R DS UK DD IR R 77 D3 HH &
NI EE R T EIEE W ER O EITED,

S TSN BUK S 72K EUBHZ 38\ T, 2005
6 A ITERERL 7= S SR ALPRE H UKD R U3
RS-, TOMIIMHRAZVED CTh o7, Mk
B O FEMIIREOVS S TH DA, ﬁﬁi#%&?’“
BT D EEENR ) SR A DS S iz
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2004 4 6 H & EEoMIfD 2 BIORTHY, FDHEEL
0.1~0.2 ug/L LHD TR Z BTNz, [RIFEFCIT 38>
SEI SN AGRER S ITR STz b, Bl
T3 ~OWEKEBUK FE EFER O] [ 2 km DL E
BENTALEIZH DL, XU RY Y U d L B pH
BOKFIZBO T EITIA S fRESND P 28, 0
o KNPSBHEFIOZ N T aETT7 FRABEILTH
TRNZ e E DG | M SR AL K R S T~
R s ORI AT D OIRA ST E 2 o, T
BRI LA e AT X BN HE VS BR</INAT) L[ D3] [
XD, ZOFIRITITFAE K AER LRI END, H
W, ZORPFEEFFETHICE ST, 72720, H
AZIERFE RSy DR EIECIRE | IREEITINZ STz
B OO — RIS A ALER LR OHE KR, XN fthod 6
I OFA TI, MRS 2R K %5 0 . —IRID At
K SRS AR, BEON D2 AKDETIZOWNT, W
FTHORNZ W T, A L7242 CORIER I I T H
ST T80 LRI LD B IR U
IKOVBERDOEBUTIEF AR U DB 2 D, Fiz,
AAERNT DR 72 DK T O SR FE RS 0 15 Y i~
DA Dl LA RIRAE L U IR A IOV T, S
~7 AEIZE T HZENE TN AR TS,
AEFRAE LT RIS 1T, BUERIBL TV 800 Z#
ZBEIRR D NETHEEAD —EETHHIEMNE, A
ROBEITHE O FE 22> TSR D B 71285
TG GBUR 2R Z R - S CEH LT B 2, LovL7s
MH, B SN TO SR FEERBER A I L > T,
TGN OWINKFB I OHEAKDE, i8I BRI
HEZ DL~ O IR TR NS iz 281372, £,
SO TH, fRELT RT3 RS
DTIEHDHN, FBREO Fdp o T2 B Rk 5y % 7
BRRELTNDIED D, D7 &b FEREKOIEE XY
72 IR K DTE Y 3D TRV E B 2 Hd,
AT, S T 0K | [REsSd i AL T
WD D K, TN O TR TR KO HEAE -
HESRILFRREEIOWTH, WIKE L FEl-7,
2B TS OEMEI LTI W3R 3E iR O Rl i
EEZEBETDHE, WT IO B B HRAUSEWEFT
HHEZEZBND, Fio, KFOMEE L, BIE THNOR
Aty TRELARECIE, SMBOBREEAK D 1/10~1/10E4 FREE

ICETEOHUTRA L TEBY, LinbA A ST L
FELARE (D Au7K) TIRIEEA ERIHEN 2D o7, AR ES:
HZ K2 AR B O R L2V TR R EE L R RN LR B 08
SR 2T 2~4 #/100 mL FEE 35280
b5, ZOTRIZBWTEEIC R MO R REHEL )T — LT
WHZEITHD, 6o T, R A ERE TR LD
2OV, B LR CHEHSL WL E RO 7L —
LRZOHDOE, &R E SCHEAICHO DI TNDE
BERTENLOEH, BLON EFESNTZ B ~DORAR
1B B OW TR, B TREBEOEATH T
FE CHIBEEUIEDICHMIR T LB 2052 Enn, JFk
THOHWE KOG | EHICAES BRSO
BHICHETIUL, FaE OIGREE PR T 5, 3772
b, A4 LA O CRIES R0 22X
RS st DL Bbihs,

FERE ARA T HARE AE DI 31 FEHO SR
TSNS, 5 FEOESRE - A EILRITOVT,
ZOEARIIMD TH7L | FEHEEZ VT — 3 Dl Th
DL oIz, T, INETOREREE XFFT 5
DThH5,

— 75 DRI LA DUE K D NS WA BLAL W 2 &
DG YR AR 2700, BUE T35 8 D CHifgL
T2~ B DT -7 m— 2 P-450 (JIF Cyt. P-450) & &
FUOWT 2T va) e 2s7— (4 AChE) I~
Te LA kRS L U CRRE L7 Rk L R B o0 A
VI L7 M G L 7= s DA B BB & 72513724
HEATR = D= MBI | ORI 213727
7o 1T Cyt. P-450 & &IZEMANAN D AT A RFR/LE
RO FESRA 2 A3 D L BE S D LR ¥ Ly
Jibd AChE TEMEIIABEY > SR RFED SO B IR S LD
EZDIEWNMET D 975, F72, AR =2 D=3
D THEIRE D H AR A WIHIIZ L > THHEL - E
THZENMESN TS 9 ZEnn, TN UWE
SALFEIZ L DI DA B eiE L 705, 4 Bl OfE R
VL WSRO N UM B e Z AUTE R E 075
DN EZ R D0, ZAULRNG RO N L2 7R
DU T, FRC, AR = D=2 HB RT3
) 16% THHZEND, L LAHEAR LAWY ECLDIE
Y32 Off R IEHIEER A7 RE THERE L T
HIEERIETRT D, Thbb N E L F W EIZLS
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WHRDIBYe, HOJFE 72 DK DIEYRI AT 13 e Tl
AR

EBIT, BEHEAE, a—T v A TR RIEKIRDR
T AT VAN E G A~ DO ELTIE, Fall, BRI
FIEL, TORENBREIN TODIEIGL 0T OHFE
WELEENTND, £, ERKZRZEHMED | HDHU
BRSO /PTG G2 YR 2 2 L ICb Bl
REZEND, BREFAEICI DK DL 2R, B
BHADSDOER PR S~ DR ANB YL 5645 5 BRI
DOFAL - BUEITINZ T, fERBE O L - 22 MR R Bl &
L COW A5 L OENT TRE TOEYSE JEFRRED
b B AL EETHD, Thbh, AR TRET
DORMLE ORI EILIT, A A ATHLED B O ER R - R
FPERRE R L Z O R ENVELR B T DIEDOBAF L E
Fe D K D3R D HID,

BUE, gt 2 —i KR AT Clix, BB
LARMEDOFHIRTISE LT, BN &G | AT -
BB A LB SRR B K DVE YL A 41T -
TW5 PV ZoHT, B EL L, ARG
ELT2 31 FHDO N D 20 FfEA Z Te, 116 T DUV T
BRI TND, Ll AFIEIZIB O TRELL O KD
BN TR ST~ R (BRELA :
JEVERNERR, W< E) | T T AN A (B bl H A XD
- AT 79 & B0 - — e th ) | e (R A - i
B A AEAI& NS IR RR I ) L /7770 Gl
#) . 22T 0T (BREA])  =h7 =7 ry 7 A (B

AnARRFBAD BELO, 7 0ET7FR (FREH]) OH T,

WY ZNMZEY BTSN TWARRSIZ= AT oL T =
cNZzrFay A T e T FROBLT, FOMD KT

DWTTAE NG ThoTz, FT AN A B rFal |

T 7T ERREFE RO RN BV ED, &L
TRAHEHSNTWDREERIITOWNTIE, WTno
PRy 2 BRI R DD T B AR CE D AT RE
PERBHDHEBDOINDN, Stk WARRATFIEITIZIX, BT
FRAE DRI G LI TND RISy O FLELL 80, FHARE
WO AT LI, AL 2SO W)L 53t - YRR
DO FRFERC BT D AR SERE L Z AU PED BESR D
B OV H R BT 2R A - TR A B LTV,

5 %

B O A MRREER L O RS AT LD VERK
(AN T PHSHMEREI C B D3R T34 k5L LT
B T35 R0 OB LORMHEIZET) AR Hh o 31
FERED IR TN %, AR, M . N WMR EL LS
W H LD DG Yk AT T L4 BUE T
BN DR W0 A1« A 7 A5 GFAT) BEALER {15 K H
DIy, BAE. MEROHERBEZH T, Fi2, TR
SN TWH— IR ARG, FREHE B O % I
U7z, ARARFIZE T, 2003 4F 10 H 525 2007 R ETD 7
B (T 72720 D>AZKIZOWTHE 4 [8]) ~9 (T 38
K [ TH D,

ZOFEFE AN DNS I EFED IR S D3 4L
TR IR UL RES T Rl> TV, £72, Bl
Ry ORI I 5~7 A THHA, WEITHED
BHESNDLOULHHZENHLNI RS T, —J7, BT
VBRI A O R TS D 0 R IR B TR Y,
MO, FDORELELLED T, SHIC, U THNO
AKIZHOWTIE, SRR LFRFE KO H SN DT LB
M 1 BT, HEL AT ORIZ BT, — Ik
WA TR TIE, 2T RIS 1T H R LT
DIEEZRY FICRR o7, EDHEHROWEK ., 7
BUZTEAL TODINI DK, THAN O TR TR
KROESE-HFE LRI, FIOKEEEEL KIEIZT
B> TEY, MIEICOWTHA A QWS T TR LUK
TIHZEAE TSI e olz,

F7-. WOJFR R DU D PN oy WA ELAL S B 15 Y
IR 5720 | U T E DR TR Lo~ ED
T b2 er—2 P-450 (1T Cyt. P-450) & BB L OWT &
FLayr 24T —X (4 AChE) G TEE T 7203, kR
Wl U CRRE L7 Fnak L VA e 0 oD RSP L i L 7 M ik
THIE L2 SO0 BB E 2213 AR =20
ANERHBERICY | IO HUBEI 320 o T2,
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Table 8  HiCA MBS 35 5 O & 8 755 70 R A AT RO 5

BB IR B A | 4 s B H R iy
R AHA BB B AEC B D

EYIINYIAFIUE) ND ND ND ND
EYIIN I AT IUZ) ND ND ND ND
7 RETFN ND ND ND ND
NYURNTRY AF ND ND ND ND
NV ND ND ND ND
FT7 AN A ND ND ND ND
e ND ND ND ND
7VFTIa—) ND ND ND ND
VERAA=Y ND ND ND ND
JuA7 Y7 ND ND ND ND
VY ey ND ND ND ND
eI AN Y ND ND ND ND
VI)TITY ND ND ND ND
7297 (BPMC) ND ND ND ND
7z=haF 4y (MEP) ND ND ND ND
AIxXYFA ND ND ND ND
470ty ND ND ND ND
vl ND ND ND ND
A958R ND ND ND ND
A7 uANT ND ND ND ND
TNz 7 0y A ND ND ND ND
ATV ) ND ND ND ND
N 7asAArF v ND ND ND ND
TIHAN ND ND ND ND
= ND ND ND ND
VA=ON AE ND ND ND ND
~Nvyray ND ND ND ND
NUT YR ND ND ND ND
A7y b ND ND ND ND
A77B=y ND ND ND ND
E)A—h ND ND ND ND
As <0.03 <0.03 <0.03 <0.3
cd <0.01 <0.01 <0.01 <0.01
Cu <0.02 <0.02 <0.02 <0.02
Pb <0.01 <0.01 <0.01 <0.01
Sn <0.02 <0.02 <0.02 <0.02

(heavy metal : mg/L)

ND: Not detection
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No. 0702

Safety Evaluation of Salts Produced by Membrane Salt-Production System

Izuru Kakuta ', Akira Yanagi ' and Toshio Sato >

: Department of Biological Engineering, Senshu University of Ishinomaki

2 Faculty of Life and Environmental Science, Shimane University

Summary

In order to ensure the safety of edible salt, not only amounts of contaminants in food-grade salt but also
concentrations of some agricultural chemicals (31 components) and harmful 5 elements (As, Cd, Cu, Pb and Sn),
and the number of bacteria in the raw and the treated seawater collected from various salt producing process at an
ion-exchange membrane salt-production plant were investigated from October, 2003 to December, 2007. The
effects of anthropogenic pollutants including endocrine disrupting chemicals on fish and shellfish inhabiting the
coastal seawater area near the plant were also investigated.

As a result, several kinds of agricultural chemical ingredients were detected in the river water, but the levels of
these chemicals were markedly low in comparison with the environmental criteria. In seawater samples, only a
few agricultural chemicals were found from May to July. On the other hand, no agricultural chemicals were
detected both in the sand-filtrated seawater and in the ion-exchanged concentrated-seawater collected from the plant.
Each harmful element in all samples was very low level compared to that of the environmental criteria. Little
bacterium was detected in the ion-exchanged concentrated-seawater.

In fish derived from both the present test site and the southern coastal region of Wakayama prefecture (control
site), significant differences were not found in hepatic microsomal cytochrome P-450 contents and brain
acetylcholinesterase levels. In the inposex ratios in shellfish, no different was observed.

These findings suggest that for maintaining the high quality and the safety of edible salt, it is exceedingly
important to improve the permselectivity of ion-exchange membranes, though the present examination on
contaminants (31 agricultural chemicals and 5 harmful elements mentioned above) in four food-grade salts

indicates the height of the safety of edible salt.
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