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BERPERRERBEFRERBLIEZET
$EEF REK AKE
G
m =B

AHF 34 B b A B & 2% 48 & #77% (high performance liquid chromatog-

S Ak

raphy, HPLC) 25140 1k 3% %

REFZH k- RBERBEIE T L

FEICE ) BRREERERKRRBRAERRAA PH 1-2 > ATHE - ET
WARIE IR AT 0 KB ABER QMR EBRBRE S T B IRE
W ARG ERREBEBELE  RTHBEALREWERLET AT
Wik B4 HPLC M UV i ik 3 4 & 298nm 48 2 o ifdho 4R 3% 324 8 R &5
R ¥ 1.0-3.0 ppm RHIEE » PR FHEKER 80.3-85.0% » ARGt EA

BAZRER T E0.01 ppm o

EE: BB E (pesticide residue) « KIE (ethirimol) ~ SRU&AEHE

# (HPLC) o
TN

R [ JE AR B 0 SRR DAE
FIREYIGENBN - BEREEZHEH R
g8 > ke B EEEH RAIE » K
HNBYEESHERWMZ I ER  HEF
ThFEIFRE REL ERFRITE  ER
83 4 10 A B/ 270 R EER 19 (Y
2 TmEaname, O SRErAE
AT HE 7 A B K B TARRIRIT » (R ST AR
R EE B ERREY) 2 LI - MRS
AT DA T RS IK A S AT HERRER Tk  (F
BEERRE TIEZIKIR -

(KEHBL (Ethirimol) Z L2246 5-butyl-
2-ethylamino-6-methyl pyrimidin-4-ol - J&
hydroxy pyrimidine iR %% » Hp 4 5
Miligo(®) » JB 1 5 # £ %% B ) (systemic
fungicide) » FERFIABHAREI (cereals
and grasses) {EY) 2 E¥39% (powdery mildew)
o T L 7 BEREY) (40 melons, cucum-

bers) JRER 3 o (RIBHEBNEIREE
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AFEIEEE S (RE SRR IR AR
o BEATFEYS 2.0 ppmD) o

KR A EaLhE 0 B MABLE
20 ‘CH¥ , HAE/K P ¥A R 2 200 ppm > {H
7 5 B s T B S BT YA PR R B (S
TATRE KB IR » MIKERSER - CEX
PR AR Al 3 BIES 150 ~ 24 K& S g/Kg
) o

ARKIREEE B2 0T % 1ECRK
EMEEH 0 %Rk L (456789 5
H# WM 5 iEH HPLC-UV@)  + Dsc)
GC-NPD(®) + TLC(®) J HPLC-ampero-
metric detection(9) % o T 4G RA{KRH BL7E B S
iR B M (0112,
Edwards(®) S5 OBIR B AR - HMAI %5
% EFERE AT (multiresidue analysis) Hf—
4y (1012) o Edwards(3) SEHG IR B HESTAT
ALtk o FIF GC Ml > BB EEF » i
AR 2 KAl AR % » M5 LA HPLC-
UV 2R {EAgifl o
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B (P B B0 B BT HERRER VT K 2 ST

MR TTE

—aEEiE
PEIIN ~ ¢ SRk A i B A TS o
AR HERE
O EBORAR @ AT
NS R 4 + Hitachi L-6200 o
O a5
Hitachi L-4250 UV-VIS Detector
COfFTH#E:
Himadzu C-R4A Chromatopac o
CEHTERE :
Nucleosil Cjg » 5 pm » % 4.6 mm
X 25cm (Phenomenex) o
=%
A~ OBk~ IECHR ~ &5 & FEHR
F% BAR 5 MRS - BRE K B S 5
IRAGAEERER 5 (KA AR ME A% E Riedel-
de Haen AG., Germany » ffif& 99% -
U5
OFRHEAR 2 TR
FEHEMBIDUAR A R AR - 1
P HEEHECR A 1000 pg/mL Z AR HEE
W FFLAFREEFMEREAL 10 pg/mL ZAZHE
VW RPN UKFER A o AT AT E
A o
ORI
TG Ha B LAY BRI 1% » AX20 g (&
BB » DIAAED 80 mL - §iR4% 3
o5 0 fhRBUE - dELAPIER 80 mL yEE
BRI - &Y 250 mL RHE
HEHR LA 35 "CoKIA IR RE iR X R o
TG IRAE WAL 2 250 mL 5 A
7K 15 mL 5 = RGEIRAEHLHF A 5 W0
W BINA S 2 6 i< - (HKIEH’
2R (pH1-2) - LS5 MO AE 25
mL 73 = K Y % i L OF A 20 W0 S 1R IR
#2508 BUKEES— 78R+ i
A 25 mL [FCfeiRig 2 78, DUKEE
5 — oWy o RN & ik B S5k
(#70.25 g) HHIZ (pH6-7) ° NG SO
mL BRI 0 IRIEHIEN 2 55 0 8

EnE &g KRB K%
WEERA 250 mL R AEHE - B Ll ER
K » EHFERITEEINE » LA 35 ‘TR
B R RS RERILER
%5 mL H{ERH -

) RORAH & A7 (e R
JE@HTEFE © Nucleosil Cpg
s 0 UV 298 nm
BENHIAW < /K : HIEE =30 :
7 ¢ 0.5 ml/min
FAE 20 pL

EFRHE iR < BUE
DR AR A R EERE IR 2 ~ 3~ 5 »
10 % 15 pg/mL » &HL20 uwL iFE AR
WARIE AT > DAATTS L I T HHIR
(EE - AR AR AR o

@RI 5 & & B E
FEHE BRI R AR HEIA S 20 wl 0 3
Bl A B AR E T - 20 Eidt/g
MR AT 047 » SRR FIT 1B 2 77
BRI B HE YA VR LL B S I 2 0 AR5
B B HE VAR bl 7 i (R AR B AR
kit P kIR EZ 3 & (ppm) ¢

70(v/v)

CXV
R A B (ppm) =——

C & phAR B AR BRI R B SR AR 1K
Bi 5 Z ¥R (ng/mL)
Vo REEREESR B (5 mL)
M : B ARl < EE (20 )

eranl e YInie: b s Sis

B 20 ¢ 0 DINGERIKEGR

FRUETA W, FIE 1 /N RPAIMARER
{ERM 1.0 ~ 2.0 & 3.0 ppm 3 AS[A] RN
B H-IRNEE=ZEE  FREZA
ARBR KA 77 3 3 B RSCAR I N A 5
AT+ Sl % PR S T 2 [ ey
HRIE] > 5 PS8 e T O AR HE R LL R
AR SR AR R P IR B BRI » FHK L
PR AR BE h KB SR > G R
B AR DN B BN FF m s o

O (M H B AR
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VR ARERRF EH T (Ann. Rept. NLFD)

X EAAE 20 g 0 DNAHE B K EG L
IRHEVAR A B - IR S BFE 1/
I A PEIUR T SRR 0.01 ~ 0.02 K
0.03 ppm = [FIMRBSIREEIRINE » 1K
AT 77 iR B ORG24 > DA
AtERERHE -

BREH

— R

ACHIE RSP IR ENRRE &
FeBETH R A LI TR » 1L R MG S
BIRREE o AABArRIN LT ERSE
Edwards®) f9753% » SEHNLMELE » dRA24n
T (1) ZE- SRR > AR
FEX > PR 2 DR IR B R A E R o (2)
P — VAR ORI E - (FIRE SE7E/K
HRYARRRE K8 > FLACEE R IE Ot bR

ETHIRIMOL 9.750

g
-

(a) (b)

L 1 1 1 L

|

H o (3) RMI—LAfR L &SN A o (4)
HY ~ Y8 B A — AR XK & ik
e BB RAE LR AR EEA S
VX ERZES mL o Wi HERER KA
MOME - BIEAREN 2/ B
{8 ~ RF S ik o
— HPLC Il ZE &1+
OV ERIE
(&K B AR HEVAWR (10 wg/mL) LL%y
JEHFEEH R 200 % 400 nm RN
fE - SEITE 226 nm F i AWRYIE - if]
7F 298 nm RIS A —0kikE o Sanchez %
A 4 I diode array detecter [&] (g
225 nm % 297 nm Z W YE{E 0 BB
diode arraay detecter H gij il /> & 3& »
B IEIARIR 77 15 R - SO E
TE B — R o LA 226 nm | ERF

9.620

ETHIRIMOL

L

| | L 1 [ |

0 4 8 12 0

4

8 12 0 4 8 12

Retention time (min)

[B—  {f&kEG AR 2ppm 12 75 VA o RO AE e A [

(a) 1KFH AR HE S (b) PUIZE ARRE (o) IRINIREH SR P I
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BT S IR BT AR MERRER /T A T

HE 2 THEES  HUEE 298 nm B
O EhHE
Meyer 1 Henze (1989) ;& #& F Nucle-
osilR10 C o FEHE » L HyO:MeOH
(22:78) B FE)AH » Sanchez % A (4) H
23l ODS-Hypersil @& » UL Hy)O:
MeOH(20:80) B #)HH - ANaABm V]S
R B H,0:MeOH(20:80) 52 #)4H » {H
TEEEIT R DN B GBS - B MEE
B Bt SR ] 2 70 Bl R AN S B AEL
K 7% Bh #H ¢ H,0:MeOH(30:70) -
3 B 0] A 404 0 Ml R T LR T BRI 0 R
3% 7 H,0:MeOH(30:70) £ & E)4H
— B IREF SR 1 ppm {78 IV B2
GENEp I
ZAZ el R K m AR
R BT HE ph AR BYUE /7% » R UR
#edh g 0 SRISERMERER(REL 0.9998 & MR
DIRER S PE IR = AT S A R dh #R 2

K RITKE SR R 2

R

(f?%iﬁ%ﬂ) L’ﬁbﬂﬁ(ppm) @qygd(%)
1.0 85.0(0.2)°
( mﬁ%ﬂz}@g ) 2.0 83.1(5.1)
” 3.0 80.3(2.5)
e 1.0 83.6(5.5)
iy 2.0 82.6(2.2)
(3R%) . 81.9(4.0)

a: —EHBEZFHME
b: % EARE (CV, %)

R R R B AU £ 0.9995 K& 1.0000 -
IERRIRRLT - B B IKEE AR iR
R ETRONG P8I [E 45 b AR o
eI EE G
F-BERKHEMINEAEFEZE
WA o RN PEINAR ) [E] 45 ZR 7E 80.3-85.0
% 2 [+ HAERIFBS 0.2-5.1 % 5 R
(a3 7E 81.9-83.6% 2 [ » B ERELD

50
-, 40 N
= L
<
5] L
Z 30+
> L
S L
o r standard curve (Y )
w 20 Y=-8120+32475X
& - r=0.9998
L= L recovery curve (Y')
10 - Y'=7358424969X
L r=0.9985
O i 1 1 [ ! Il Il | 1 1 I 1 1 J
0 3 6 9 12 15
7 (ug/mL)

B~ (REASLZAZHERRAR (Y) REORINF PO Z mhaR (Y)
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EVREARERRF AW (Ann. Rept. NLFD)

<— Ethirimol

< Ethirimol

Retention time (min)

[B= {REGSRINT (a) PUIIL (b) e 5R < SARAR H B e g A7 (e

2.2-5.5% » [AIER R B IEIAR E RAT o
AL ARAR 2 A B
KB 75 & MR B BRI 8 I R
RZEAKAR TR 0.01 ppm([E=) -
=W
BT T IR BT 7S
HMBZWE L 2t EIREZ LK
IR RAETTIR N B GRS > IS
80.3-85.0% » E{EAH B 0.01 ppm o L5
ERABIEGHE [ AR K P B AT
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PR > TER (R R RBUR(ER KA L
IREERR R 773k WA B IR L Z AR B (K
% o

2E Rk

LTI © 1994 « BEBEL LR
AFEAEHE o 831014 - HEAFH
83060880 HE/ N o

2.Royal Society of Chemistry. 1987. The
Agrochemicals handbook, 2nd ed.
Unwin Brothers Limited, Surrey U.K.



SERHTH

B E[E ] www.angle.com.tw

FRLZE G P (R SR B AR HERRBR T R L ST

BEEXEEE  FE (TR
3.Edwards, M.J. 1976. Anal. Methods
Pestic. Plant Growth Regul. VIII:285-

297. Academic Press Inc. USA.
F., Romero, T.E. and
Dios, C. G. 1989. Determination of ethi-

rimol, in the presence of some normal

4.Sanchez-Rasero,

soil constituents, by liquid chromatogra-
phy. J.Chromatogr. 479:424-429.
5.Donnelly, J.R., Drewes, L.A., Johnson,
R.L., W.D., Knapp, KK
and Sovocool, G.W. 1990. Purity and

heat of fusion data for

Munslow,

environmental
standards as determined by differential
scanning calorimetry. Thermochim. Acta
167(2):155-187.

6.Bolygo, E. and Atreya. N.C. 1991. Solid-
phase extraction for multi-residue analy-
sis of some triazole and pyrimidine
pesticides in water. Fresenius. J. Anal.
Chem.339:423-430.

7.Salau, J.S., Alonso, R., Batllo, G. and
Barcelo, D. 1994. Application of solid-
phase disk extraction followed by gas

the

simultaneous determination of the fungi-

and liquid chromatography for

cides: captan, captafol, carbendazim,

chlorothalonil, ethirimol, folpet, meta-

laxyl and vinclozolin in environmental

-265-

waters. Anal. Chim. Acta 293:1-2,
117.

8.Krasnykh, A.A. and Pavlova, L.G. 1980.
Chromatographic of
Milgo plants.
Gigiena-i-Sanitariya. 6:69-70.

9.Meyer, A. and Henze, G. 1989. Investi-

gations on HPLC-determination of pesti-

109-

determination

in water, soil and

cides with amperometrically detectable

hydroxyl groups. Zeitschrift-fuer-
Analytische-Chemie. 332(8):898-903.

10.Edwards, M.J.

of pesticide

1973. The determination

residues in food crops.
Proceedings of the Society for Analyti-
cal Chemistry. 10(7):206-208.

11.Baker, P.B. R.A. 1974.

Analytical method for the detection and

and Hoodless,

determination of residues of systemic
fungicides. Pesticide Science. 5(4):465-

472,

12.Kadenczki, L., Arpad, Z., Gardi, I.,
Ambrus, A., Gyorfi, L., Reese, G. and
Ebing, W. 1992. Column extraction of
residues of several pesticides from
fruits and  vegetables: a  simple
multiresidue  analysis method.J. AOAC

Int. 75(1):53-61.



il

— 73
= [ g

(il

-

FEZHT -~ B {BERE[5E ] www.angle.com.tw

YR SRSRRFEM L F M (Ann. Rept. NLFD)

ESTABLISHMENT OF STANDARD ANALYTI-
CAL METHOD FOR THE DETERMINATION OF
ETHIRIMOL RESIDUES IN CROP SAMPLES

SUH-SHIANG TZENG, PI-CHIOU CHANG
AND SHIN-SHOU CHOU

DIVISION OF FOOD CHEMISTRY

ABSTRACT

A method utilizing high perfor-
mance liquid chromatography (HPLC)
has been developed to determine ethir-
imol in crop samples. Ethirimol was

rimol extracted from the solution with
chloroform. The test solution was
determined at UV 298 nm. Recovery

studies were performed at 1.0 ~ 3.0

extracted from crop samples with ppm fortification levels, and recover-
acetone, interference materials ies ranged between 80.3 ~ 85.0%. The
removed by solvent partition using detection limits of ethirimol tested in

diethyl ether and hexane, and the ethi-
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watermelon and mango were 0.01 ppm.
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