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—_9 — AIRBREER
e NaN: & mn & #
= fi EEYIERINE HEDkE AP hoBE & %
(ug) (ml) (rg/mD GGRR00m] 2O L /3584)

CASE1 0 100 0.0 i) i
CASE 2 50 100 0.5 ROB/NhEERO 1 /10058
CASE 3 500 100 5.0 ROB/NhERO 1 /1058
CASE4 5,000 100 50 EOs/NhER GUNMNEREROD 1/140)
CASE S 10,000 100 100 EOs/NhHERO 28

@ b rEODER 5 ~10mg
E MEOR/NEIER 700mg (13mg/ke)

4 NaN; ZmEk

NaN; mRINE# %= T, J”ROCMTEhETNHFRL, 0.5
~100 £ g/ml @ CASE 2 ~ 5 ok (BIF, Bk &
W&d.) 2B (F1)

23 SITIRE

(1) LB gkmE (FeClosol) I & AEEEHHER

73

HE0.5ml 2 2z h ZThEBEARBORERICEY, 1%
FeClisol % 3 /%, SROREEEEL K,

(2) HiALEERE :

7 RS- IMERA S L AENE (P, CG
EEgd,)

7 XK Va—-2

T RU J OFEE % EH10,000rpm T1043 fE O B,
tBsEEMERA S ViR (ADVANTEC #8,
USY-20, 43HEi5FE200,000MW) L, Bohiigik%
HERE Urc (FTHRERE : #3053,
BRI -

M®OEE 8 ml it12%ZnSO.sol DBRERHFI 2 ml 20
A, EEMERIUCEREEZL, Sohk@BREERE L
Fo (FrFRBERS - #96043)0

HE0g (i)
(B3 : By w3 HD
10,000rpm, 10min

C‘J
$
=

h_

BHEK

%

=

NES VA8
mw 20,000
A#  1ml
1IC AE#HE 204l 15min

B1 .#HH7o—1 (UTCG-ICEEMRT,)

10~30min

.

1 B LE
7 maveE (CUF, HP LB EgT,)

HESg 2HEDTDEEEE 5 v 7T & It
BLAMBESEEEEY cAh, EEKIoml & (1
+3) U vBRIOml &Mz, BERLFZAZ2HEI]ILEMS10
SRMBGERE Utco FEAEL T VMbAkFE (HN,) %0.05
mol/INaOH 5 ml A Z22:ETHE L, HEKRE L.

¢) e (DUF, PAEERRS,)
FECOIOFET, MEEEE UERRICEREL 72

2R 5g (BIB
WAl ()2 vRlE) 2~37
Yy B (1+3) 10m1

& =
' (N2 # 2 : 0.51/minX10min)
(m#y
AR
2% (NO.1, 2)

(0.05mol/1 NaOH 5.0m1)
Ic HIER 201l 10min

=2 SH7o0~10 (BUF, HP-ICEEERT,)
8 ICickajlE

2« 3QDRER % ICICLDRFEL 7o B L IR
RUOHERHRR2DEBD TH 5,

#£2 ICOERBBRTMESRME

B % &Z.4Avruwtssz
B B T FMFFRy s RE
i) ® : DX—AQ

A—FH5s:AGI2A 4 X 50mm
S8 7 5 4 ASI2A 4 X200mm
hst-TVRE - 35°C
B OH B ECRHE
: UVHRHE (220,250nm)
# B % :2.7mmol/l Na:C0:/0.3mmol/ NaHCOs
b B :1.5ml/min
® A EBE:20ul
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TR s —ARESNYE BEH BfM.AE BR-h N A

F—0—F : FEY poisons, 7 I{tF U Y & sodium azide, HFmilk, B tea, ¥ = — X juice,
A4V sua=b 971 —ion cromatography, UV #H# UV detector

1 i C & I

ERRIGEIC R ERAD I VB, TIF b YA
(NaN:) ADBREBEEDP NS ZEMBM L - BhLLEHE
HICEHL, Ch2Elie LT, BEGREROXIX
HRBS N, BESHEORENIE, WABSIE, #AYIEE
BMOMEREEHNE LT, HBROESEHSEHSs>D
H 5B,

ey —liBVTD, FERIVEED SBYEDILE
WES I & 5 ERARHO AR HEY: « FROFESZ I
AT, EECEREEoSVWRRIHEBRAGEEREL, £
DT NaN; e 2 W TE DA 7,

NaNs 2o\ i, H{bs—ghic & 3 BORLEED, B

S—AAvra=b 74— KEZEYG -1 4V
ra< b 5749 FRELICKEIIRI o= S
S5 7ERMMTHEY S L2 OSTTEPREE T TV S,
4, RERORBREFIEE LT, FFEEEHL
TEMERVACES S EHAR L HE LT 5HWEEN
DR BIMEEEL, Zotk, BEUSHRBSEEHEL
THREICERT 2R ERSRO_BHEBA O L
Lo

HIMEEC VTR, —ERbAZh 20EARD
RO, £Hh 50RE EE U TE LY 3.4
Ehny, HIKEICORREEREMEAET ST
L3, BEEECHEL TOARERMEOERE L
STHEZERL 12, HESEHRE L CTELEHBK
& 2R, FINEE U TROSBERINES VA
MR & R PBHE “RERESOFRBICHE L TV al
B & v 2 BIABEBIC L s08%E, 1,

AHREIERRRE UTEC & UVRHBEMA L 724
vru=rsrs7 (UUF, ICEBT,) 2AVWTCZEN
FNRAREEBLZOT, Thd>OREFERIC>WVWTH
£33,

2 X B A &

2.1 & E-d

NaN; ZEH#E®K (1,000ug/ml, Ns~ & L T646 ug/
ml) : FNSEASEM BT 100mg % 0.05mol/INaOH T
ML, 100mlizl 7,

NaN, Bk - K &4 8 % 0.05mol/INaOH
THERL, EEERERAIC051,56¢g/ml, HBER
BEAI20, 50, 100 ¢g/ml DR FHRIL 7o,

2.2 = it

(1) =HloEE

EMEBABHORERRIY i< & 3 LIBARRZDOKE
FRE, BEEEIKEORRBRBE - DT, FEH
% (D), BREBWMEESLALYYYa2—2 (J) RUE
BE, EHAYE0ERYESSVER M) 03 HE%:
RAT,

(2) N aN; ZnakloFRg]

7 NaN; HRMEENE®R (1,000 eg/ml, N3~ &L T
646 ng/ml) : BEHERUK & RIBkIC, NaN:100mg % Z 4
ZhoREcih L, 100ml cFHRIL 7o

138, T, JRUMOREE D pH &, ZHZhs.9, 3.7,
6.7T, JDpH MEM -1z ZT T, T NaOH T pH
THCME L7z J & pH3.TORMED J 220 T AL,
NaN; ZMEEFEREFAML, BiEEJ-1, BEZ J-
2& L7,

Rapid Determination Method of Poisons in Food by lon Chromatography —Sodium
Azide—. by SAWADA Michikazu, OHNISHI Michiyo and NAKAMURA Yoshinori (Food and
Drug Science Department, Ishikawa Prefectural Institute of Public Health and Environmental

Science)
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3 BRBRRUEE

3+1 FeClssol Ic&kBE2EHER

NaN; OB EHRBRE LT, BROA -z 7
VI ERE AN, FE L1z HN; % FeClssol TR L /-
BEOZEEIC L DHEST 2RBREY MHREShH TV S,

L L, SENSEERE & REEE VYA S, Bl
E#:FeClisol 2102, EBOREAEET 2 HEL KR
EtL 72,

ZDRR, ToRTORMTEBBOLBELR L 2
25, NaNs; #50ug/g PlEdbniZBBEELE2E L, W
HBlTE, EHTRIZS0ug/g fHE LR NI,

J DA, BEEEEL, WThoREcLbBEBORE
BEREITEE, - T,

MoB&, T LREBRCHBITE, EETRIZOug/g
fhE LRSI,

ARHCE#E PeClisol 2 T L TEBRORELHE T
AEEFRR T, BRABICL - TERDSTERES bD L,
ZEITIROVHDNED - 1z,

3«2 CGurge

(1) FO5BESS OEERE

T, JROMORIEREES bic, BOHHBEDE
BR30%3,000 & 10,000rpm ic 2 #E L 726

T & JoERIc>VW T, HFEEREOZEVICL->T
ERESBEORECE LVWERAONT, RAERLESH
oo

MiZ2WTE, WFhOREERHT O ELSEET 3 &5
BELTLEVEBABEBNERONGE oI, TZTT EJ
DWTR, TEZREFERYERET 5 o) iR
%210,000rpm TS T &iT Lo

(2) BREAA

MoFEk %, E#EEOHBET S EBEILTLEV R
HEBBONBTVOT, %3 OREAFEZhZThNA
THRET L 720 ZnSOusol EDBMM OBREHFI T, BEYW
B LEBBBEHEONIHBHN, & LTHERT BN -
oo CDIDTNAYHETH S NaOH 45, MOBREH
FELTHE L0EEL 1, CGMEIC X 3 EKSHE

BATSTHREB LBIBBBONE L -T2, £T T,
BREHFIOHT ZnSOusol @ pH 126.5 (LEH O HIE#RK
pH4.5) THWOT, hEaMOBREAFELTHW S
T&icliz, BB, ZnSO AL ES, Nim 0 IC
Ik BHIER I, SOf BHELID, b5 L0H
{ERES N B LRI NLOT, REARDHIE
# % Ba(OH):zs0l T LSOS™ 2 T &z Lz,

(3) fNERRS S VB BER

ERPOERH 2BRET 2 CEIDESTFE Mw) O
INSOVIRAT L ABIEERIE T 55 0 BERANT I EF £
LW, Mw Q/NS WERSL SV 2 1B T 13 R 5 5 B R
LR BFEMITRITIBEVIHERT BEMH B,

FRA v 238 & L TMw10,0008 105200,00042 2 W T
BiFLicE T3, TOBARMw lcX3EREBINT,
K5 ATRERSB LN, J EMOBEIZMw10,000
ORRAT VHBIETAHBT 2 &, BOBOAKLIEDS
ng, ICORERE LTHBTREP >0 —H, Mw
200,000 T iz A0 Eb s tcb DD, ICIK L B
HEDIHDAEMHESNIDT, DBORERIC IIMw
200,000DMNES VigBEEZRWAS T &ic Uk,

3.3 HPM®E

NaN, 3BHERET Tk, HN, 284E4 239 & 05
{LFHIREEZRFE LT, SRthoiEMEESEd 5 C
e L, BERRUMEZRWTRETL .

1) WERERUVESKE

R (20 ug/mD) 5mlicy) vBR (1+3) 10ml %
mi, EFHN2OBEKE®0.3, 0.5Xi30.71/min it %
THEREMBAL 35 5103M@ES L, NaCOssol (IC
OFEERE - pH10.5) Xi30.05mol/INaOH (pH11.0) 5
ml TREFNRE NS 70T, BREIHERICOWL
TENEFENRE L,

Z DFER, D NaCOssol DEA OREMNRE,
BKEONEIC8T.4, 102, 105%, NaOH ik DES X
104, 97.0, 108% TREMKM -7 (K3) ThdO
BER» 5, WMERKIZ0.06mol/INaOHSml W3 & &
Lz,

1z, MBS, BIEVEZLXELEANSRICHE

% 3 B B & #
T 1 D DS MR O K E
B OE B A REEHOpH ﬁf‘)‘f}{ e T e s T 5 2P
1296 BRI 65 45 % B - ERAE: &
10% + ) 27 o o EEERIAWR 1 1 % B — =R PR
1 mol/l Mk T T | kB - ERAE: x &
1 mol/l ABRfLF b 1) © 4 14 14 SR ¥ & B SRR &
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100
sof”

60F"

X #xm

w0k

20

0.3 0.5 0.7

(1/min)
E Na:COssol

[[] NaOHsol (0.05mol/1)

E3 BE N REE

L, WERCREBSEAT 2BLNE->1-0T, BRE
130.3/min & L, EBOFEFEE: L7 v 7HFED b
DIWAE L T,

2) BoEHIERE

MoFEIERE G0ug/ml) Smlicin 2% ) Vg
(1+83) 2ml, Vv (1+3) 10ml, V&8 (1+1)
10ml X i35k (1+1) 10mlicL<T, AR EMEL K
#350.3)/min TIOLMMAZE L, ARcmMA 28K
BHIEBEICDLWTERELRE L,

YyvBR (1+3) 2ml, Y8 (1+3) 10ml, Vv~
B (1+1) 10ml ZOMER (1+1) 10mlZHVWTEZ
heEnFBRLILEC A, EIRFEEF, ZhZh8ss,
87.2, 89.8, 63.8%T&H - 7o

ZORER, EElcmz 283, ERBREEOARICH
HERALTWAEY VB (1+3) ml ZHVW3T L
L

3) ESURRER KRR

MoZEmaER G0ug/ml) 5mlicy vE& (1+3)
10ml Nz, REEMEL EE L mE L s Wig&ic->
WTHESKE40.3 1/min TI042HX 12200 BES L,
0.05mol/INaOH (pH11.0) 5ml THREF X Z 5 v 7
L, Elom#oFERCESMHOREIC>VWTEHh
ZhRRET Lo

MEL 2O TERES R 210X 320 ES L TR
BRd 5, ENRIIZENZNILS, 41.2%ThH -1

MBLEH S, ERkICS, 103203 M@K L THRERT
5&, ERIEIZENENL, 87.2, 91.6%TH - 1o

KR ME L EE, L8RS ROBIERBEV
IBA I EIRAE 1> Foo '

ZORER, faEEE WO IEL S, EEMEALAS

A RERBTR

10SREESEET 2 &t Lo

4) ZEOK

MoOEMER (0.5~100¢g/ml : CASE2 ~5) 5ml
W, VBB (1+3) 10ml2MA, HEEMEL S8
0.31/min TI04EESAEE L, 0.05mol/INaOH (pH
11.0) 5ml DA » 72%85% 2 HEFic 2 WT, FEH
ZADOWEICOTRET Lico BREFRERICL 5 v 7T
2%+ NO. 1, 2HBORHEENO.2 & L,

CASE2 ~ 4 o1&, % NO.1 OEINEE, 6.0,
80.6, 90.2%, Z2ENO.21327T0.0%TdH» 7z, CASE
2 DFERMED - 1oh3, Thix NaN; ORMHMBDLET
HotcldEEZL SN,

CASE 5 04, NO.1 ZEOMERIL,81.9%, NO.2

Ti0.6%TH » 72,

R, HEHicNaNs 2500 4g (100 ug/s, 5g)
DFT&ETh 848, RETIHN: 2HET %85
F1ETEVY, ZhUEEFhELHHE0T, %
8% 2 HER T,

3:4 CG-ICik

(1) BEINRRCERTHRE LR

T & JofmER (0.5~100ug/ml : CASE-2 ~5)
5ml #HW, CGICHTHIREL, ECE UVRKRHEBIZ L
ZERTRE EREREL 1,

178, Muowfm,%§50ﬁﬁmﬁ%1ﬁ%mm
Do, FLUTTHRAS LS cfEER RTD oFHR
I RIREDS S - fo D THENIRRET LI8H - oo

EC L UVRHIIBTHIELAT L JDRERREF 4
(el N O 1l

KHE%E EC TRIE L 2884, T & JoEtiddkic
R.T 7 2 4HE W NaNs IS T 5/NS B E— 7 B8R &
iz,

BRI > W, T D CASE2 ~5B8ZNnZFNT78.9,
102, 104, 102%ThH-7tcc TOERTRIZ/ Ny 7 75
YD EOEHEE L2 ug/g, ERBERRBE—-270
F— U v RES SHI00ug/g & Lz (4),

JizoWwWTid, pHE7 VA Vit Lz J-1 @ CASE
2 ~5 oEINERE, FhEH10.4, 118, 99.4, 90.7%,
RO J-2 e TN17.3, 2.7, 6.5, 5.8%TH -
720 J-1 @ CASE- 2 O EINZESED » fo D FERME S
25ug ELBTH 121D T, J-2 DA, BESER
Wi NaN; BEBLI-EEL SN, BEDOKRIK
F7uh v LTRET2HENDZ LBbhi, &
7z, JOERTMRIZ, J-2 O CASE-2 OHIERER» 51
Sug/e, EREMRIZT OBFE &KL/ TH-
tz (B5),

BHEEE UVIEE20nmTRIEL 7284, Tik>W\WT



— 6 —
0.05
NaNs ‘ uv
mvV | (250nm)
0
1 i 1
0.05
| uv
mV (220nm)
0
1 1 1
10 1
I} EC
us
0]
0 5 10 ‘ 15

CASE4 ¥NE 50 ug/ml
M6 Ya—2x (CGHK)

i, =254 VIECREBTUELBE& LD FIHE
T, NaN: #ffiEFT 3 v -7 3REES A, -1,
CASE 2 ~ 5 ORIk OEINERIZZ nE 1100, 105,
91.2, 101%ThH -0 iz, TOEBTRIEIWOOug
/g, EREMRIZNI0ug/g TH -,

JI2WT, NaN; OEHIEE— 2784 56N,
CASE 2 ~ 5 ORMAB o EINE I, J- 1B ZhZEFh
504, 80.9, 85.0, 84.7%, J-2H55£2T00%TH -7 J-
2 OEINRLED - 72D 13, ECRIBBOBES EEED
BHTH - 70 J-1 D CASE- 2 OEINRASEE ICED -
72DiE, NaN: OEFOHEL -/ OFBLEZ SNk
(X6)o J DEETRIZ, J-1 D CASE-2 ORIERE R
S5H5 ug/g, TEERIZT OBEEEREICHIOL/g
THh»To

UV BRHZEE2BE0nmTRIE LIS, TEJo~N—
254 vi32mmicBFAREL D bEFICFEHET,
NaN; OIFEY — 7 55180 > 7253, BEMSEL, o0
DRERSEL 8, T & Jikic CASE 2 oRmER
EEBTER DT, ,

EXEKIZ, TIcoWTCASE3 ~5 Mz hl2e,
96.4, 92.2%, J-1ic2oWTIZFEHIC89.2, 86.8, 77.5
9%, J-2IT2VWTRELTI0HTH -7,

UV250nmicB 33 TEJDEBTHREIHNS ne/e,
ERERIZMI00ueg/s TH -7 (ET)o

(2) HREEOBEKE

A RER BT

N~ CASE WmgZ
¥ (ug/ml)
5 100
4 50
3 5
2 0.5
L 1 L L L I 1 1 L 1 i 1 1 ] i 1 L 1 1 1 0
0 5 10 15

7 Y a1—XpH7.5 (CG & : UV250nm)

EC
us Vo
0 5 10 15
0.05 1 uv
vV ! (250nm)
0 5 10 15

CASE5 #&inft 100 £ g/ml
B8 4% (CGik: EC&UV(250nm))

ICltX0EBEHIMELTVWAERTHELBLE
BUNE LT, ChBRBEEPTOBARELAL
Ronishoteds, JOBAEE R.T 430.21~0.73min H
£, MOBA&bEETH - (F5, Kb

D, Nem OR.T & TW3 NOs™ % Ny~ L3832
FTERNSEC (K4, 5, 8), #2T, ECRU UV
220nm & 250nmic B AN~ ENO:™ OREEHEL £
LA, E—HBEEROIRLIELIICKECELS
TEMS, ECEUVRHBICXAHTRIEICKXYD, &
noovr—-smEERERD B Licky, BilshizE—
7Ny PHERTE, F-s0EHEESEDOhBE L
EZZ o0t

3+5 HP-ICik

(1) EETRKRU LR

CG-IC - THIEMRETH > L MOGHMAR (0.6~
100 £g/ml : CASE-2~5) 5ml 2V, EC & UV#K
BB 2ERTRE FEZ PR LI,

IhoDRIERREER T IR,

ECRHEBc X RET 2L, KT7iRL 7 CGICHE



#5375 (2000) — 5 —
#£ 4 NaN: DERTREU LR (CG—IC&K)
ol CASE—1 | CASE—2 | CASE—3 CASE— 4 CASE—5
EE BB & NaNo WME | (") o/mn) | 05ug/mD | (5ug/mD | (0ug/md | (100zg/mD)
v o— 2 @ B | 661,000 1,016,000 5,912,000 63,520,000 192,725,000
% v - s & M
" (75 v 5 LB 58 0 355,000 5,250,000 62,858,000 122,063,000
gl e = - 79.1% 102.3% 103.7% 102.0%
€ o— » & B | 502,000 549,000 6,549,000 60,742,000 108,957,000
Ja—32
¥ - s H M
J—1 _ ! 0 47,000 6,047,000 60,239,000 108,454,000
g (HT.5) (75 7% L5 %%)
IE] X & — 10.5% 117.9% 99.4% 90.7%
¥ — » @& B | 307,000 385,000 443,000 4,241,000 7,198,000
“).:L—'Z ’
o e - s @ M B
J—2 (75 v p% Lol 28 78,000 136,000 3,934,000 6,891,000
(pH3.D
| i = — 17.4% 9.7% 6.5% 5.8%
mER | ¥ - s & M — 449,000 5,131,000 60,590,000 119,638,000
% e - s & & — 2,500 35,800 364,500 797,500
v @ B R % — 100.0% 105.3% 91.2% 100.7%
v “/‘;I:—lz v o— s B M — 12,600 27,500 339,500 . 670,900
2| oure | B W % — 504.0% 80.9% 85.0% 84.7%
g Ya—2R ¥ - 7 & OB _ _ — _ _
n J—2
(pH3.7 | E L % — - — — -
EHg | v - s @ M — 2,500 34,000 399,600 791,700
% € - 7 & M — — 7,900 66,500 125,700
U (T B R % — — 121.5% 96.4% 92.29
‘l’ “/‘;In—lx v - s B M — — 5,800 59,900 105,700
2| oure | B W % — — 89.2% 86.89 77.5%
1(_)1 Ja—2R ¥ - s H M — — — _ _
n J—2
(pH3p | B X ® — - - — -
g | v - 2 @ W — - 6,500 69,000 136,400
() —HIRE— 7 BRI H -7 T EEFRT,
l' N:~
CASE R CASE IFME
(ug/mD (g/ml)
5 100 5 100
4 50 4 50
) 3 5 3 5
2 0.5 2 0.5
L """l""l 0 I|:|1I||||l||||l|:||1 0
0 5 10 - 15 0 5 10 15 ’
X4 & (CG&k:EQ) ®5 Ya—RpH7.5 (CGik: EC)



%375 (2000) e
% 5 NaN, O {8 # B R (CG—IC i)
o ] CASE—1 CASE—2 CASE—3 CASE 4 4 CASE— 5
wEH BB & (O pg/md | ©5ug/mD | (5ug/md | (G0pg/mD | (100xg/mD
(?E 7.97 7.30 7.7 7.13 7.02
EEEEO BT & 0% - 0.12 010 | 0.03 —0.06
v oa (;H? 5)"_1 7.17 6.97 6.82 6.55 6.35
C HEEEEO R.T &0E — —0.21 —0.35 —0.55 —0.73
v (;H;‘ 7)J--2 7.20 7.03 6.83 6.70 6.55
EHERO R,T & D% — ~0.15 —0s | —0.40 ~0.53
[ B b3 — 7.18 7.17 7.10 7.08
(f) - 7.43 7.40 7.98 7.2
L | o RT 02 s 0.02 —0.05 ~0.19 ~0.13
[ (;?H?s)'j_l — 7.57 6.88 6.63 6.40
2 B e e i s T sl e e e e e e S T e T e S e St B e S e e e i S
3 gD R.T E0E —_ 0.16 —0.57 —0.84 —0.95
n Y oa - R J=12 . _ . _ .
m (pH3.7)
EHEEOR.T D% — — — — —
] e g — 7.41 7.45 TAT 7.35
(ff — =& 750 742" 7,32
i EEO R.T 0% — —— 0.03 0.02 —0.06
v ®e (;H?S)J_l - — 7.08 6.83 6.63
9 : i
s | E#mORTi0E - “= —0.39 —0.57 ~0.75
n Y oa — R J—2 = . - - .
m oy (pH3.T)
HEEg o R.T 0% - 1 - — —
& #e g — — 7.47 7.40 7.38

(7)) —HiRr—sBRHEhEr-f T &ERT,

®R6 AEHERICIZE-I/EE (X10°)
BoM # NaN, NO,~ |NaN:/NQs~
EC (a) | 61,170 206,200 |  0.297
 UV@20nm : B) a3 | 4190 | 0.0
UV(250nm : C) 61.5 2% | 2.37
4 A/C) 995 7,930 —
H (B/C) 6.72 161 o

() 8BE: 50ug/ml

ka4 Avsur b5 00BEDLH % C,
S0#-, NOs BofhEr —7 bRahd, BEAL
Ni DE—2 72 OFHIER— 254 Y TH-7 (9
CASE 2 ~ 5 OMORMER OBURERL, £hZh46.0,

80.6, 90.3, 81.9%Td -1,

IO OFR, ECRIEBIEAMOERTRRIEZ K5
uglg, FEEERRIFI0Lg/g TH -1

BHEEE UV EESInmTRIE L 12354, ECHKHEH
TRIELIAA v 7w b S abElE BEAE N
E—2 B OFERER—254 v TH-t (F10),
CASE 3 ~ 5 OMOTEMERI OEINE R, £hZh49.4,
95.2, 84.3%T& »71zo CASE2 0.5 ug/g DEMER
BCOBEETRRENEJERTELIL 1,

IHhoDERE»S, UV2inmicBiF 2MoER TR
i, ¥l0ug/e, EREBIEHI00ug/gTH 10

i, TE JomEingk (50ug/m!: CASE-4) b
mIE2VWTHARELD, BEAEN, OE—2 KT
OMDBES LEEDA A Vo u< b 75 ATHY, BT



8 —

BN EC OBAOENNE L, 874, 91.7%TH 720 T
L JOEERTHRE ERBRIMOBEALFREEEL SN,
BHEEEE UV ERE20nm THIE L 72 B&ic2 W Tid,
AERRE LS ol UL, ECRHEBORIEHEED
5 HP B ORIERPITII N, O — 7 2iET 39
BHHLNEVI EL S, UV20mmic B 3B TH
3 3 4B ETOERTRRM05 /g LRIEE

&?&Eé nf':o

(2)

PrFiRe ] D B itk

A RER BT

HP—IC A& TRIER Z &R L TS, RTOFH
Bk, oWEBIIZKSTH-: (FS, K
9, 10

IS DFERS» S, HPICHR, CGICHLY -4
DIFHEME & BEOHE S 5B/ T VWS T LMD -1,

*® 7 NaN: D ER TR R U LR (HP—ICHK)
. . CASE—1 | CASE—2 CASE—3 CASE—4 CASE—5
MEHE B NaN. & fn & (0 gg/mD | (0.5ug/mD | (5ug/ml) | (BG0xg/mb (100 # g/m1)
E — 7 @ 981,000 1,229,000 5,464,000 55,857,000 102,345,000
2| € - 7 & B _
g an (75 v 7% L3 %8 248,000 4,483,000 54,876,000 101,364,000
&) ¥ % — 46.0% 80.6% 90.3% 81.9%
o € — - @ M —_ 539,000 5,565,000 60,804,000 123,764,000
U € - 7 m OB — — 3,000 60,000 107,000
v
| 4 A € - 7 m ® _ _
g 5] g R — — 49.4% 95.2% 84.3%
m | E K ¥ - 2 @ M — - 6,070 63,000 127,000
@), —FRE—I7BREShEL -7 EERT
& 8 NaN:DBR#FHHME (HP—ICH)
— 5 s CASE—1 CASE—2 CASE—3 CASE—4 CASE—5
(0 pg/ml 0.5¢g/mD (5 tg/mb (50 ug/ml) (100  g/ml)
£ 3
) oD 7.17 7.93 7.17 7.07 7.03
C | EMREORTLOE — 0.06 —0.03 0.04 0.10
= i " — 7.17 7.20 7.03 6.93
£ 3 . .
g % oD 7.50 7.38 7.33
' 0 mmoRT t02 — — 0.05 0.06 0.11
Mo e " - — 7.45 7.32 7.22
() —HRBE—-7 BRSNS 722 EERT,
4
Voo
N, CASE #Hing Ns™ CASE
]\\ (pg/mb (ug/mb)
5 100 k 5 100
4 50 4 50
3 5 o 3
2 0.5 5
1 0 2 0.5
R T 1 0
I;_llvl ] (NaOH) | I P OO 1 1 1 | I SO TOURE S 1 I
0 5 10 0 5 10 15 min
K9 4% (HP&%:EC) 10 4% (HP % : UV250nm)
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Ff, COHBEBEBRERZP D NaN; OHKBRIC b#
HT&EBEEL LN,

(3) ERMESRH T TOER

pH 2RI L 1 » 72 J-2 @ NaN, BnEE %, CG-
ICHETRET 2 & CASE2 ~5 00§ hh 5 b NaN;
DEEAERIRE 0T, RIMEEHERYED 7 NaN,
PHN, & LTE#BLILEEL SN,

Z 2T, MOWRMEAE (50zg/ml: CASE-4) 5mi

ZHEWT, VB (1+3) 210mlimA, MX7EE,
HEBRER (5~20°C) i 3 BB %Kk C19RMKE
#®iz, TNEFNHP-ICHED ECKRIESRIC X D#lE Lo
ChoOEINEIFZZENETNET.2, 68.9, 53.8%TH -

Z DR, NaN; KD THN, ELTEBIE
BT a0TiREL, BESES IO ONTHRA ICHEBLE
DF BT LMot

4 ¥ & &

(1) REHCEBE FeClisol £MA 2 BEEHHREBRTI,
T (3%) &M (43 o NaN; OEMTRIZH0 ug
/g ThHot,

J (Pa—2R) T, RBEEEL NaN: OHIFIAE
HETH T,

Btk ->TR, COHETERSAELbDE, £
STHVLONB - I

(2) CGICH: GRLDEMES L ABA A Y I DT

FFS574—) TliE, TIoWTIHRT (REERD) #
HBEERCERTE o —7F, JPMI2WVTRR, 1o
44 vickh NaNs D R.T BZE(L LERELE L,
EC & UV #HZE (220nm,250nm) ik 28Tk IC &
DEEEhEZThThovr— 2 mELS 5 NaNs 2
ETANHEDD -1,

3) CGICH:iI k3 EETHRIE, BROBRCHEH
itk DETRIE » 1,

T OEETRIZ, ECKRHIEBTIIN2 ng/g, UV RHK

22D220nmTEH0.5 Lg/g, 250nm TS ug/g TH -
o

JOEETRIEVWThOREETS, W6 ug/gTh-
7o

T&JoERERRE, HickRBBcrdrb 5 THI100
ug/g TH -t

4) HPICH: (NBEKKE —(4vs03bs35
74—) T}, CGICEEADLS#Cl, SO/,
NO:EHr—7Biand, BELAE N E—2 7
OFEBR=R254 v THY, kit s
WHEH»S S CGICHEL DB T W,

(5) HP-ICE:ic L AMORIETIE, EC & UV BEHEES
HIcEETRIEWNG ne/e TR BRI /g TH-
e

(6) NaNg |dBEirhTHN, & L CHEB Ic#E#id 30
TR, REHTRO NaN, REEBSE2 k2 TR A
IR LD L T,

X mk

1) &WHE B (3B, %#R— BEHRA, M
T ADEEERIENR 2 v ¥ —EH, 26, 60—62
(1998)

2) KBMH% LEFXT, KB K WEREBH:BE
BREEFLSETTRENREESSE, p28 (1999)

3) BEEIAME EFIFERE, AERTE SHEEX pd0
fiz, BHELZ : HEeELEEECFRNHESE
WA, p82 (1999

4) HA¥ZOHERPRERS  OAEZWINES
AREEWRBLERL 14—17 (2000

5 HENMIT, REEZ  BAEMYODENEEEA
RhERER, p6, WY AT YRT7 4+ —F 4, HE
(1999)

6) EhHEEHEEE  ARmERERS WEER
g S (1989)



& 30

ARER T

BEPICIBA LS a— VRU
D77y MOMRBESITIEIZDONT

ANRRBERE v & —fRd

SHER B B T

F—0—F:AREA, 73 -F, Y77y b, BEGH

1T & L & (<

19984 7 o R4 U e FIRILBWRA L L — B E2H
e LT, HeMARLENEILTS LS BEYEASEH
MBEFELI, TOXIBEFHMNCHET 2EYFRAF
DR EIL ARG L LB S HIEE, BEORLOMHH
DT, FRPE 2 RE» DRI 2 2 &8
HETHD, HELIS, B - BHOREOTREE 2
E L CORBEDIHEEML L TBL T ENKRTITH 3,
ZIT, SEELD, SEOPHERHLBEILHTHR
ME%ZEEL, RRPIBALLENSOSTEORS
2T, BEBIOHETZX 30 AEI2RETI L L
L7

ARTHRE LIz i5a—b, Y27y b3EEoh
THBHRIFEL, TRUED1980ERICH~S LH
BHHRBD L2252 L 30I 600, RRELTE
B ARGERIYEO—D IS FohTHAEY,

I 7y bRTVENSEY VY LGSR
DI E Y RIOBERMBERERTH 5, /52— IFH
FELTILLEREINTELY, ZOBEORESH DS,
1987TELIE, Y277 v F EORABAICYIVEZLI SN
2B LicdioT, BRICBASNIES, BWESEE
CRH S 3 EREESE OV,

U7y s O EE LTIRR, MK
ZoEERBENRE Lich R a< b5 75k, &
ks o= 757k HWEEE BHEshTH
3, 2T, INLOHFEEGAL, BRICEALKS
Sa—b, V299 DRI Y —= v SRR OEEE
By o< b s5 7k X BEBERD D DORIESY,
RIBEFABIFEOBRFT AT - 720 £, AHS” 13 GC-MS
KX BEAMADD/ NS 3~ b+, Y77y ORI

53—},

NS T — ]x,

EHELTWVWEDT, FOHENRBEICRA L S
S 7w b DEEFEE U TIGHAEENE S H,
S SichE b A K 5 1z OEIERRE OB LR L

T—F,

2 E B F &
2+1 EERRUEAEK
(1) #ErEs
5= b, VITy PRIV v AERIE
FEER RV,

2 # X

BERBIEESBRER, 1 ~*:9 v 20k VRS
PO ARAAVYRTIuR bS5 7H, Fr5EFD
EOERF U Y ARMEER, TN, A5 —
NVEEEREs o< s S5 H, B 7V IIREEE
HER, "M FoH VT4 F ) U A FYIZFN
TV, RBRA) U LUK, UV BRIGEIEEE &
=y (I) JRERE-FEHVI,

2.2 BFEREZOHRK

(1) HEEERRR R ARSI

N5 a—b40mg, Y279 v b80mg AREREL, JKic
BHLT200ml &L, BEFKE L, T OBHERK
EBESWL, BERBROKIC XD HRUIEEEKE
R oo

2 # &’

1%L Fad 774 bF Y S AHE: NS Fad
V774 bF Y9 al18E0IN-KEBRILF b)Y LEK
WD LT100ml & Ui,

23 EBRES

BIRER (FROK, Avvyyva—x, 43)

2+ 4 FINEMOFHR
Y77yt O—HEIGFAR (ADD i

’53—},

Rapid Analysis of Paraquat and Diquat in Food Products. by TONAMI Kazuko (Food
and Drug Science Depertment, Ishikawa Prefectural Institute of Public Health and

Environmental Science)



F375 (2000) S
= 1 SRR IR E
Smek| 0B om ® m 5 B i #
A | 7577 P2000DM | ey 001 £ @RI INA10.0m] & Lo | AS100m] ICBAMEAEBMEA Lz T & £ 405

Y479 F00ppm

EHRR K TIMERRL,
A 10.0ml & Ui,

N5 3 — b 20ppm
Y7 9w bd0ppm

Z®1.0ml =& | £5H100m] KRAEERROL/10BHBEA LS

LEEE

AREE 1.0ml

3 %R 4.0ml
7k 5.0ml
B A
|
iﬁ!ﬂ\lﬁ}ﬁﬁ (3,000rpm, 5 43D

L&A
GER) (B

1.0ml

— K 4ml

— b %iE{b=y rE|E  0.3ml

—~ 10%FrSE FoiE58+F)Yv4s 3ml
(BHIL s obEd D)

B B Qoo

— HeEEcF 4 10.0ml

#eD (256D

— HEgh ) v A (KD

i | 7k
EF&IF VB
GC-MS

=] 1 SWmAEEOTO—

HPLC

Zh#h0.00dmg/kg/H, 0.008mg/kg/BHTHO®, B
A (4KE 50kg) ®ADI, »¥5 22— b0.2mg/H, ¥
77w F04dmg/H &85, —fEAIIC, ADI 3R AMIE
HEDL/100LEhTWBDT, 53—+, VITy
b OB KEEIEHRIIRA T20mg, 40mg &73 3,

SE, RAEIEFARRUZO1/1008%— B ic S
THIEEBEL, &1 iIcRT 2 EHOBEORREN
(A, B) 2807,

2+5 HEBA®R

(1) TEtER

24T L -RBRHE I ml 2EBEIC LY, KEM
ATIOml &L, KIC1L%NA Fayvz 24 b+ by
oA lml ZINAREBEKE Uiz, 1% N1 Fodaw
ZrA4 b b AEORD D ROIN-KBILF P Y ¥
LABHREMA - OENBHESE L, BROBEBEL .,

2) EERRUTEERS

9« ATHER L - RBREEH£1.0ml FORBL, Thic
3 %IRIEFEERIAM4A.0m], K5.0ml ZMACX{EBFIL,
FL4EE (3,000rpm, 543D #%, EiEA % HPLC#I
SEFRE Lice 2L, RISV TEHBHELE» -1
O TEODFEERIEREIE L 1,

F7:, HPLCHIEE FHRE1.0ml ic7k4ml Z2NZ, <
iz b Wik = » 7 VEEK0.3ml ZNA To. Wiz, K
LEAS10%T F 5 Fei@58F + V9 4 3ml %D
LoommA, S04RIKE L. ThiCEBRT F110.0
ml 2%, 2HERES L, BBz F VEEZRRY )
v & (k) DBTHKL GC-MS ERKRKE Lk
(®1)e

2.6 EBBUMNESRHE

FHIRVERSIWRLILEBDTH B,

=2 HPLC &R B URIE &

EHELCIA
L-column ODS 4.6mm ¢ X26cm
FPYZFATIV ) /B TR Y
©5: 5)
P ZFAT IV EREE
Yz F AT I v4,5mlEK4A25m]
{winz, ) vERcpHE2bICHEL,
1-~FH2NFEYEBS P Y Al4Ag
AL, /KTH00ml &9 3,
il = ¥ B | 290nm
b ## | 0.5ml/min
5 HIEREE | 40°C
& A Bl10gl

R

&
# >

#£3  GC-MSERRUAERM

B GC-17TA PARVUM QP5000

& | DB-1(0.32mm ¢ % 30m, JEFE0.25 £ m)

60°C(2min)—4°C/min—140°C—
20°C/min—280°C{ 3 min)

¥ ¥ B
i

s
o
i
&

280°C
v—-7=—RBE | 250°C
Yy U F—=H A | ~)DL
Z b~ w FH | 50kPa
v b #|EI
v b ' E | T0eV
—  F|8can

~ R
S
O
i
P

Bl 1el
LR A A RS

BREES AT




— 12 — A HRERE
% 4 N ROBNT 74 MZKBER
' W % a2 - 2 & 2

HERR I I 1 I I I
HERERE A BAMEE | ERBOVERE | ERCBVERE |EFELBVERE | BLesh-BER| BER
SREHAZIOERR ) ®] & R HE(RERERED) HRRE ] A BHiRE
HREARRB REE EHRE iRt TR ' B g5 &
HRERER B 210EFR | KB BWHRR BHEED HOERKER PREKEHU S | EHOERR

) I :0AN-KE{b> v Y o a1 ml 28RN

OI:1%N1Fayv7r4 b)) 9 AK1Iml 250

® 5 w OB @B O® F &
7 E QO | RERERL.Oml KKEMA ML ICET>A VTS5V T4 V9 — 58
o @ | ABRER.0ml i 3 %BEHRERL.0m], 7K5.0ml ZMNAEM—-E LT~ LS
HHE @ | SRER1.0ml i< 3 %@EHEEL.0m], K6.0ml, Yooy iml EMAKSE 5B ORE—~ LB
HAEBRSK0.5ml Tk 2 ml ZM0A. 10%KERF ) 7 AR T pH1LICH¥E—~Sep-Pak plus Cie Okbml, x%/—
FH#E®@ | viml, KOmlTaryFgva=r) icBR—#SF k3ml, x %/ —in3ml, K5ml) —&EHO.IN-EB
5 m)—KTI0ml EA
iZ, Y2797y MI33nmfhEicBEARINEE 3 % 5%,
3 WRRUEER FIRSAHT 175 ke, TIEE b IR ORE S 5
3.1 N FOYIT 74 PRIDICE B EHERER N3290mEREEE & Lo, EEERKRR U HPLC #

FTUHVEETAAL Fady vy >4 FE2INZ 5 EE8BTX
n, No5a—brEER YVI/Uy b IBEEETEY,
COFREEFMALT, Rbvsa—+ 0ORBREES
WEEhTWVWEY, 22T, ZOFEMAERFO S
a—+b, V279 b OERBRICERTERVAERE
Lize DR, R4IRTLIIE, FikoVWTIRER
HWEETH o 7ohs, ALY Y Ya—RikoWTiRERSH
ATHBRER, SNEKE bICBEVWERD, RBRERBT
HRE, RIHABRERBoHk s bHEEEE UHIBI 0 EE
Lirot, UL, KTIEFRRTSLickd, We
hoffd, T/, ABRFEKEIA, B& dicHBIAAIRE &
T ot,

3+2 HPLCIC& 3 ERDIEE

(1) HPLC &fo#Et

H 5 AEBEHEICOVWTIE, YFa—b, YITw b
BEART v E=LETHE 1D, 14 vxtrsa<h

re 74 —%BVBEILEL, R2IRTHBEHHET

TSK-GEL ODS 80Ty % ¢ L-column ODS @ 2 &30
H7ACBFBEE— 7 HEREEZRHN . £ OHER,
BEOHIATNNTa—b, V779 hOE -7 H5E
EINEEL- DT, Lcolumn ODSZHWBA I & &L
7o

F, HEBREICOWTIE, 25 a— b E25Tam A

ERBEDO I u< b3 A %5RK2ITRT,

(2) HPLC AR FARIA B:okE

ARPCEENIYEOSIT TR, AR OERS
PRENEECTH B, Lhd, BaEHETO®R
BOFUSEREINDG, 20T, RERRTL4BO DA
HTREERRL, EVHOBRERVEIREERN,
HEMEOREIS>VWTR, FEOEHWLHORIK
(R %BwvwTl}, 7o= b 5abiiEr—23%
BEBIFTh oo T, BEINRE, HFEOZHOVIE
GREREEIB) Tl s —b11%, Y2779 0% &
B - tz88, D 3 FikicowTROVTFNRORRE H55~
% DEHTH > 72 (F6)o LIchi-T, SEIFEHAL
rRmTE, FEOQ, @ OnThohdkbHEATEES
Bonh, WEERESI0EE LGS, BAEGBER
HEQRU®D S b, IREAMKRSBREDAEHRDIVE
HBOQERAWVWA T L E L, @I X 38R LHARRICE
FAEINRIE, 53— 193.1~103.3% (FEHEFZ0.3
~3.1, Y277y 189.9~102.9% (0.6~6.3) & BIFT
Hotz (FET)

158, K3 ICHRBEARLY, KEKSBEEREA
# (HPLC BIE R & FEEE) <, BIERBRIARD
HHKER L D 2 ERERESEDP - 20T, EBICH
W RS EERBRIBRER WA & E LT,
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RBE AR : S ALYYPVa—2 g %

3;99;rmm@; E BRI A . PEBURA L ERERA i
785 2— 20ppm ! : : : | : : :
R IRV AR N AL M
Lob ok ok b Y w B b
§ § ; SRR B i HBREK B : HEREH B ;
T N O R
/\"'35‘-—I~2ppmi : i, :: : i i E. §
: : ‘ah : ' ! :d H 1 H ;
AV S o | S S MW DV | W B | S
> P & & B B e X N T
: Fs vy 5 ' T5vH ! : F5vy !

L bt 511 b }L.L N 11. [ || E]l :

- bk b kb b ok kP B Bk

3+ 3 EEHEROREH ' FNCEBLTGC-MSHIEXRTT-TWE, €L T, &
FBHSTZ, ~5a—F, Y29y b 2HERECET BT LR R & S OB s 2 O TRET ET -
k&3 3o OBTAMERRZ 1 B, Eookoritix 2o
YrFuz—F5ml TAETY, BETHEERER g4, N5a—t, Yr7y b OBETEEROLHO



AN RER TR

%6 AR S A ER E N EE x£7 BREARAEDICL 2FHEIE (n=5)
EUYE (%) 2 25 0 — b V7w b
& B |mEEcrE| R - & 5 PR ’
, NZT—h | UrTy b SR |ERR%6)| S.D. |ERE%)| S.D.
® A 75.9 89.2 % A | 1006 | 029 | 1007 | 055
B 11.3 0.0 ; B 977 | 1.41 9.0 | 2.01
® A 97.1 99.5 sy | A | 1083 | 349 | 1029 | 2.3
. B 90.0 97.4 = B 9.0 | 327 | 1016 | 2.29
B A 975 100.4 A 98.0 | 3.67 95.7 | 6.32
® B 90.1 95.3 S U S 931 | 3.03 890.9 | 5.58
® A 92.0 68.9
B 70.8 54.5 ) B
DEREEBRS LE A, /50— b OBETEIZI0H
® g lzgg ﬁgg T419%, 2043TT0%, 3053T80%, 4053TIY%, U2 T v
' : b DENIFI05TL2%, 205 TI0%TH » 7o & 72,
® g ZZ? igg‘; EEAOHIT o WT I, BEEE T F 410.0ml © 1 ElH
Ya—2 : : HTe5a—1F, Y27y b &JIc80%LEAEINT X
® g ggg 1822 teo % T RBEMARCBERNT, 0HMRTE
' ' Fv, BEBRx 7 410.0ml < 1 @i L GC-MS RIE %
@ f; ggg ggg Fotdc s, K4 GRBRAMAOIER RIS
i i KOWTFNOBRICODVWTHRENERETH ~ DT, [
® A BERH ) REARH FHEE LTRILIRTAEEAVE L& L,
B BIEARHE HIERT]
A 98.2 99.5 4 =F & 5]
@ B 92.5 98.8
L X ALVYIYa—2R, HAERAVTNST—b, U
® f; g;f; ggg 77 v P BBAUBAEEE L REMTEORS %
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B SD
B AECES (%) 43.2 12.4
Byt wmEES S % 47.0 13.0

®/E6 REEERE (FERD

] H10E RS
¥ 8 SD gmgo<som
T xF— (%) 1036 280 99
fAECHE (%) 1185  36.8 122
Ca (%) 87.9 38.6 88
Fe (%) 82.6 31.2 91
K (%) 1215 425
Mg (%) 9.7 381
Zn (%) 534  19.3
B xxNF—, LAELE, Ca Fe ldFEBRER I
ARER
K, Mg, Zn REERENE (K:2g, Mg:300mg, Zn:15
melcid 2 EER

*®7 Ra R 1T & 2 AR YRR

o8 SD

Na (&) 2.9 0.9
K 9] 1.6 0.5

Fe (mg) 6.5 2.7
Ca (e 0.6 0.4
Mg (g) 0.2 0.1
P (&) 1.2 0.4

Zn (mg) 6.9 1.8







