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2
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CH;NHCS— Zn —S§CN(CHs),
I I
S S
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Wik

Al RIE | KIRRE
VAN =
WRA TR (C) (Pa) | (mgr) | TOEFOV
. 1.38
SV AV 265.3 4 204 — — :
> (265.3)x(65.4)y | 192-20 TR )
sz v (265.3)x = = = =
. 1.23
I A i 2 — - :
a7 305.8 50 it ?)
RUB—INA— 581.5 — — - —
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HHEER
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§1 s
(1) HrEEOBE

1) =3t7 kA 24 www.sankyo-agro.com/product/msds/pdf/msds_19778.pdf
2) HIRER S AR SRR tokyo—eiken.go,jp/topics/endocrin/page72.pdf

#iE. A%

Z v b#EH LDsy >5000mg/kg. T MER LDsy >5000mg/kg

A

7w MEO LDsy  4500mg/kg. <7 A LDsy  4500mg/kg

FREA!

7w MO LDsy  267mg/kg.

AR B

Zwv MMEOLDsy  mg/kg.

FR A

AlBK S0mL IT 5%-3 X 71 > -EDTA(5%-Cys-EDTAANR % 11 256t S e % 7K i
PEDF MU T ARITT D, ZHUT 04M-FEEKET b5 TFILT 2 F 27 AKIETK
(0.4M-TBA JK¥EHR) & 0.1M-3 AL A F)b-27 T TR )V LA\ U 80 % 00 2 0% i
HUAFIALT %, #ibikZE 72 b= M U)IVICERIA L. Sep-pak C18 1 — k1w

IT—457




WAHLTZ7EMZMNIINTEET S, 7 NI NVRKZREL. NEEYE
Z A LC/MS/MS THHTY %,

ANMETIES T LUNOREYBEIZTF LV D EATSFANINI VB AF
JWEBDC-2Me). ¥ T LI AFINTF A VNI 2 E A F ) (DMDC-Me)& U THY
ET 5, BN L T EBDC-2Me 24 R T 5B IR TER WD T R TR
EELUTERT S, DMDC-Me 24K THAPHBEICDONTHRINTERWVED T T A
PEEELTERT S,

) R - #R

(]

X7 . Ehrenstorfer £

<o T . Ehrenstorfer £E#

AU =N A—h . Ehrenstorfer £1:%!

I A : Ehrenstorfer #1:%

R T -dig(100 L g/mL 7 b ¥A#K)  : Ehrenstorfer #15
4-(1-2FW)-37Fh7 1) - }-ds(4-m-OP-ds) D PRplEE AR

(1000 £ g/mL N\ 2 E5IR)

AT >-HCl B A REEARR
EDTA-2Na : BARAL A B TR R AR
KEAL T U DA B L B R R
iofid s B e B
WEEKEZET NS TFIVT 2 EZT A : RS B R R

Bl 7 B A : BASAL e B IR AR
AL AFIV : B b e B AR
ZoaRivA : B b e R R R B
NFH : BB A R R R R
TR B LA R R AR
7EhZ MU : B e B A R A
HEKTREE - R D L ;B b Er BAR RE R E AUBR H
AZ ) =) : BAR LA HPLC A
HPLC FZ&HEK . Bk A E HPLC
Sep-Pak C18 : Waters £L8
FERIK(AN T K

€2y

SR — bk

o— k

A EiA Qe

HILE
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3) HriE:
(R D BB MR R ]
REE LFEYEREREICRIT2REHERICH 2> TORESEE 12/,

(GUEF DRI )

Al Bk 50mL Z 300mL O43R 11— MTERELL . 5%-Cys-EDTA 5K 5mL %02 T
10 2EIRED TS, RESH 0.6M-%EE 3mL 2 A pH7.5~7.8 IZHBE L. 3mL @
0.4M-TBA /KIFRZEMAIRET HFE 1) ZNIZ 0.IM-TI{LAFIL-Z oak)L A/
NF Y 30mL ZMA 10 #ERES L. TEOBKERE 2 KT 5. KE
W 0.IM-T 7 E A F)L-7 OV L/ANFH 2 8ETE 30mL 2 H1Z 10 HBEHEE S
U, BroNIZABRIBERBIEIEDE %, BKEE>T M) T AZBWTH AL, Oo—
FV—INKL—F T 2mL BREE TRIERKET . 272 = MJ)JL 20mL #
AT 2mL IREL THERMERGEL. 7& M= NUIVICERAT 50 2).

(EURHR O &)

(GAELOFIUIE] THoNEZTE R NIINBKEDH SN LD TR UL
10mL T35 433> U7 Sep-Pak C18 I—h U wlcAmL, 72 h=k
UV TmL T T %, ZOBKREERKR T T 1mL IEMEE. NEEREE LT
2N -dio(1 14 g/mL) K TN 4-m-OP-ds(2 1 g/mL) % 10 L INA G BHK & T 5,

22 BR IR D] :
FBEUK somL T [AUEORTNE] KT GREHSKRORAE) oREZTVN. E5h
iR & 2 BRIR &9 5,

(BETEVA R D L)

N7 25mg %Y & b 2 2SmLICIRB S B 1my/mL OESERTE 2 AR S (7 3).
PI A 25mg 2T b2 2SmL ICHAE S E Img/mL OEREKZ TS, FnE
NOREFRITEE Y 7 b 2 THIRT 5,

(AR IR O FREL)

R 2-dio(100 L gmL 7 & b ARK)200. LE 72 = B YL THERL T 10mL
&L, 2ngmL ONEHEFHEZHE T 5. 4-m-OP-ds(1000 £ g/mL N4 > ¥Ei%)100
nL Z2ERKE N CHEBERE TR L. NI 2mL O 7 & k> %A B EE
HIE CIRAE L7288, 72 b= FUJLT 10mL & U, 10 1t g/mL O PNEESES K % SRS3
B, ENTNZRALT L FZ FUIILTHERL TS Y P 2 -dyo % 1 1 g/mL. 4-m-OP-ds
Z 21 gmL DIRE LTS LS IR L PHEHERKR ST 5,

(5%-Cys-EDTA ¥&1E D A%

> AT »-HCl & EDTA-2Na T1E 1 10g ZRE/KIZHZ. pH A—F Z2HWNT
12M-NaOH 7K¥&E¥#E T pH9.6~10.0 IZFR%E L. 200mL &3 5 @E 4).
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(0.5%-Cys-EDTA 5K D]
5%-Cys-EDTA {A#R 2 4G EK T 10 fEITHIRT 5.

[EBDC-2Na/DMDC-Na J& & EEHEIS IR DR HL]

101 g/mL DI X T ROT S LBRENEN ImL ZIRE L. XK CHE
BRI E TEHET 5, ZHIZ 0.5%-Cys-EDTA BIRZ A 10mL &L, YR TRUY
5 LABETENTN 1 nymL OEREERT 5. CHICEDIY R TEIFL B
APFFANWINI BEZF U D AEBDC-2Na), ¥ T LIET AFIVOFAHIVN
~EEJ ) U A(DNDC-Na) & 72 D AKVEHE DI & 725, EBDC-2Na/DMDC-Na FRIEVA
&3 0.5%-Cys-EDTA ISR CHERINT 5,

[0.1M-3 ™ LA F )V -7 TRV I\ FH IR O 5L
It XA F IV 0.1mol & 7 DRIV 750mL THRL., THIEAFHY 2 250mL &
MATRET . ZORABREIIERAREL., ATEAFIVIIHEER THRET 5.

(AlE)
(LC/MS/MS &)
LC &tk i : Agilent 1100
515 A : GL YA T2 A8 Inertsil ODS-3
(50mm,2.1mm,3xm)
A RER DA ImM-BEER Y B AKERHR
B: A% ./—)V
: 0—1min B:10—10%
1—8min B : 10—100%
8—18min B : 100—100%
18—19min B : 100—10%
19—29min B : 10—10%
it > 0.2mL/min
H o AR 1 40C
AR : 51L
MS HerR . Applied Biosystems API13000
A F b : ESI (negative) : EBDC-2Me
: ESI (positive) : DMDC-Me
AF AMLEE : -4500V(negative) +5500V(positive)

A/4-71-B
T—R
T —1F

: 500°C(negative) 500°C(positive)
. SRM
: Negative

EBDC-2Me = 191/58
4-m-OP-ds = 224/123
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Positive
DMDC-Me = 136/88
TR dyg = 221/134

(R E#R)

FEEUK 50mL IZ EBDC-2Na/DMDC-Na IR B BERIKR 2 W TR O X T RUET S A
TNZNN 5~500ng E725 X SITHEML. FEBIORTLE] RO [EEHR OS]
OBREZITVRERBREER ST 530E 5).

BREMRARERIK S L 2 LOMS/MS IZEA L THHT 5. Boh - EEYED
E—-JmEENEEME O E— 7 BEOLN SRERZERT 5.

(E&)
HEHAK SuL % LCMS/MS ICHEAL THOHT %, BoNEEYE DY — 7 HE
BENEEYEOEY - VO ZREBEBO L TERT S,

(REOHEH)

AREKPDORE CogIIRRNICLDERT S, 2B, KETHIFLOEZD
FAAWNA—FRBEOEBIIY X THEME. DAFIVCFFHINA— R
BEOERIIC T LABEME 25,

C(ng/L)=(W-Wb)/V
w . KRB 5 KO T HIE X R YE B (ng)

Wb ZEEREBRBOBEE N SYE B(ng)
A% . AEKEWL)
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(IDL)
iEs i TIRMEIDL)E. [ EEREREREDOFSIE] CER 1743 8) I
N, B1OEBVEHLE,

#1 IDL
EOZ Vi AN

AEHE(L) 0.05 0.05
AR & (mL) 1 1
HEAIRE (ng/mL) 5.0 5.0
WEEAR(LL) 5 5
Tt R(pg) test 1 21.95 28.80

test 2 22.20 23.45

test 3 23.15 28.70

test 4 22.90 23.80

test 5 21.20 25.60

test 6 24.85 27.30

test 7 21.55 23.50
SIE (pg) 22.5 25.9
BRYER 7 (pg) 1.23 2.40
c.v(%) 5.5 9.3
S/N 25.3 3.1
t(n-1,0.05) 1.9432 1.9432
IDL(pg) 4.8 9.3
IDL(ng/mL) 1.0 1.9
IDL #EHE H (ng/L) 19 37

X AER pe)=BHIBE mymL) X EAR(LL)
XIDL(pg)=1t(n-1,0.05) X EEHEMRZ (pg) X 2
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(MDL)

PEHFEORE TR (MDL) ROERTFE (MQL) 3. [Mb¥ipassEesms
DFFIE] (FRR17TE3IRA) K- T, X20EBVEHLE, P, IR T7E
ERRITIGEIRR TH D ITHRITE 2 WD, BN iZ EBDC-2Na/DMDC-Na
REEERRER W,

<2 MDL KU MQL

NRT oA
At EHE(L) 0.05 0.05
BRIEER D& (ng) 5.0 5.0
AlEHE IR (ng/L) 100 100
AR B (mL) 1 |
A REE (ng/mL) 5.0 5.0
WEFAR(LL) 5 5
75 27 (ng/L) 0 0
EEARINEI (ng/L) 0 0
fa R (ng/L) test 1 100 97.0
test 2 104 111
test 3 79.6 105
test 4 99.8 103
test 5 96.8 118
test 6 107 114
test 7 97.4 137
B (ng/L) 98 112
BRUER 2= (ng/L) 8.80 13.0
c.v.(%) 9.0 11.6
t(n-1,0.05) 1.9432 1.9432
MDL i EHE S (ng/L) 34 51
MOL A EHAE (ng/L) 88 130

XMDL i EHEE (ng/L)=1(n-1,0.05) X FEUEAR 2 (ng/L) X 2
XMOQL il BHI B (ng/L) = FEHEMR 7% (ng/1L) X 10

(£ 1)

0.6M-3EBE 3mL F2EL T pH7.5~7.8 DHEIFAN & 72578, A S HE IR EUK 50mL
i 5%-Cys-EDTA {&H SmL & N A 72V & W T Z O pH $IBNIC /2 5 T & 2 HER
LIEgZEMASZ &,
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(£2)
D 57 ) “—I/\T l/ &T@(%ﬁefm 30°CL/LT’C’?

Tl ﬁth&@ﬁ%@ﬁ%ﬁt%%bmwthYtby
CHBEES, YT T R A NA— DI R T EFERRITERIEMEN 2D,
FHTHEREI T BB SI RS,

(% 4)
12M-NaOH 7J<1efwi 16mL 2 T IO pH &N &72 578 pH E{Eﬂﬁb ez
5T &, _

(£ 5) :

AFA L RT7HEID TBA FIEIC KD ERENLLET S mzb z}ﬁgﬁm&tﬂkﬂ CA
r—)VTHERR L. 5%- Cys-EDTA BHRS 0.4M-TBA 7kmmzﬁm BOIMOMA S
Z&, | . .

N
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UM IEDBE)
BB

e

area ratio

Maneb *

K1 ptrre—

FTROZ T I 5~500ne/nL 2B AL L REHRER 2 ITRT,

area ratio

4]
0 20 40 60 80 100 0
conc.(ng/mL)
Maneb  y=0.0537x r*=0.9998 " Ziram
K2 HREH
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Ziram

200 300

§2 MB#
(5 k)
(70—F ¥ —}) -
SO TO—F ¥y — 2R 1ITRT,
al kb R AR ik TEh= bl
50mL. (5 1i7) (AF VL) i
5%-Cys-EDTA SmL  0.6M-HCI 3mL HEIKBRERT MY A 0—4#1)—
0.4M-TBA 3mL I/NRL—%
0.1M-CH3I-CHCl3/hexane TEFZ M 20mL
30mL X2
L C18 ¢ LC/MS/MS
h- My i SRM
TEMZM 7mL N2 KA ESI(+),(-)

400 500
conc.(ng/mL)
y=0.00163x 1=0.9998



=7 I

cEHRO 7~ 7

T ST AR (5 RATE TR0 SR S AT e SaRTS T (S ST TSRS Wi (T e S SRraYS

Te——

EBDC-2Me  (

Maneb=5ng/mL)

11 A TS qazs

XIC of -MRM (2 pairs): 190.8/58.2 amu from Sample 6 (50) of curve(E9).wiff (Turbo Spray)

3.3e4
3.0e4

2.5e4
2.0e4

1.5e4

Tntersity, s

1.0e4 ]

EBDC-2Me (

5000.0

]
0.0

Max. 3.3e4 cps.

13.75

Maneb=50ng/mL)

1 2 3 4 5 6 7

10 11 12 17

Time, min

W XIC of -MRM (2 pairs): 224.1/123.0 amu from Sample 6 (50) of curve(E9).wiff (Turbo Spray)

90004
80001
7000 -
60004
5000 -

40004

Tniersity, g

3000
20004
10004

Ll

o

Max. 9045.0 cps|

16.36

4-m-OP-ds  20ng/mL

10 11

9
Time. min

ST ST T BT TRe T A

R e s

e

| DMDC-Me (Ziram=5ng/mL)

W XIC of +MRM (2 pairs): 136.2/87.9 amu from Sample 6 (50) of curve(D8).wiff (Turbo Spray)

4000+
35007
30007

25007

§

J

2000
1500
10004
3.99-

5004 54,33 516 572

»

DMDC-Me (Ziram=50ng/mL)—"

Max. 4046.0 cps|

13.56

o  10.73.10.9611.12

o

2 3 2 5 &

)
Time, min

XIC of +MRM (2 pairs): 212.3/137.2 amu from Sample 6 (50) of curve(D8).wiff (Turbo Spray)

4.0e44
3.504
3.0e4
2,504

2.0e4

Trersity, ops.

1.5e4
1.0e4

5000.0

Simazine-

Max. 4.264 cps.

13.68

le

0.0

E)
Time. min

Y

3 ME

oo~ N7 T A
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R IEE S

17K 50mL (2 EBDC-2Na/DMDC-Na B A HEHERIK 2 VY, v~ R T ROV T A
ELTENLENMN T0ng & 72D X 512U LERUEHEATR T 1400ng/L). [F0E o RijALEE ]
KO [BUEHE OFREL] OBIEEZITV, IRINEINGRER 21T > 72, Fiz. BRINoSHE
IZOWT HITo 7, fERA2R 3 LK 4 1R T, {JIKFTIZZ NS OWE X MDL
i ThH o T,

3 WNEIGER

SV v NATAVN
HEASINGR BE (ng/L) <34 <52
N (ng) 70 70
AR 7K IR FE (ng/L) 1400 1400
AV 2R (%) test 1 88 89
test 2 94 103
test 3 99 97
test 4 94 102
test 5 70 96
ELIE (%) 89 97
FEVEAR 22(%) 11.3 5.6
c.v.(%) 12.7 5.8

Maneb SN

Maneb  70ng #s/N /

Ziram_ HEFIN

Ziram  70ng RN \

™4 Gt
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(3] i - Vol Bl i b e
AEICED, KRB ovw YT, 2R T, RYI—NA—FD 30ng/L LN
W 50 50ngL LX)V DERNAIEETH 5,

[ 3R]
RIEARIELER TR 11 EE (CEYESEREREREE
(NN-TFLVEADFAH—NA- NREE  ALAINTBR R

[(HE%FE KA - BEE]

H% (B BABREEEYS Y- e
£ FF : T210-0828 ARG % EHT 10-6
TEL  : 044-288-4905 o i
FAX : 044-288-5232

HuE o EREK

E-mail . sato-n(@jesc.or.jp
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Mancozeb, Maneb, Ziram and Polycarbamate

An analytical method for the determination of mancozeb, maneb, ziram and
polycarbamate in water by liquid chromatography-tamdem mass spectrometry
(LC/MS/MS) was developed. As these compounds are insoluble in almost all of the solvent,
these were decomposed and derived to ethylenebis(methyl-dithiocarbamate) (=EBDC-2Me)
and methyl-dimethyldithiocarbamate (=DMDC-Me), and these derivatives were measured
in this method.

For dissolution of target compounds, SmL of 5%-L-cysteine-5%-EDTA-2Na solution
(adjusted at pH9.6 to 10.0) was added into 50mL of water sample, and soluble substances,
EBDC-2Na and DMDC-Na, were derived from these compounds. After 3mL of 0.4M-TBA
and 30mL of 0.1M-methyl iodide/chloroform/hexane were added, the soluble substances
were derived to EBDC-2Me and DMDC-Me by shaking for 10min. Then lower layer of
organic solution was dehydrated by sodium sulfate anhydride, and the solvent of solution
was changed into acetonitrile by evaporation. This solution was cleaned through the C18
cartridge, and the target compounds were eluted with 7mL of acetonitrile. And sample
solution was concentrated by blowing nitrogen and analyzed by LC/MS/MS-SRM (ESI
negative and positive).

Methodical detection limits were 34ng/L of EBDC-2Me and 51ng/L. of DMDC-Me.
Methodical quantification limits were 88ng/L of EBDC-2Me and 130ng/L of DMDC-Me.
The recoveries from S0mL of water sample added 70ng of target compounds were 89% of
EBDC-2Me and 97% of DMDC-Me (Average value).

Sample Derivatization Derivalization . . | Concentration
: i X Dehydration i )
50mL (dissolution) (methylation) | Dissolution
5%-Cys-EDTA 5mL 0.6M-HC1 3mL Sodium sulfate Rotary
0.4M-TBA 3mL anhydride evaporator
0.1M-CH3I-CHCl3/hexane Acetonitrile
30mL X2 20mL

|__ C18 LC/MS/MS

Concentration
Cartridge et SRM

Acetonitrile 7mL N2 gas ESI(+),(-)
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WE % AE7O—F v — b %
< T, LC/MS/MS
. B K RN As A iRAE
v %7, —
- S0mL (4H1) (AFIWAL) e
VoA, 5%-Cys-EDTA 5mL 0.6M-HCl 3mL
B H — 0.4M-TBA HI A
3 3mL )
INA—] 0.1M-CH3I Inertsil ODS-3
-CHCl3/hexane £ 50mm
el N2 N 2.1mm
eI M C18 KifE 3pm
i Wil Mgy |
MK EREE T MDA O—4% 1) — TEF= M) 7mL
INRL—% P
iad )% EBDC-2Me
20mL 34ng/L
e LC/MS/MS DNIDESHIe
SRM S2ng/L
N2 JJ A ESI(+),(-)
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