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Sumg

A method is described for deggmining residues of the fungicide FOLICUR

(active ingredient (AIl): HWC 1608) by gas chronatogtaphy {(GC) in plant

material, soil and water. The Al i3 extracted from plant materials with

acetons or acatontlval:er (3:1) and from 801l with -ethanoll\utar (7:3).

'Afcer filrration, the extracts are shaken with dichloromethane. Tl'o-q is 3 3 o=

-
The d:ldﬂnro- “on’
. . . -
methane extracts from plant material are cleaued up via colunn ‘chr r

raphy,

extracted directly w:lth dichloromethane froa vater samples.

first on silica gel and then on’ polyntyrm gel Bio Beads ! S-! 3-. it
Column chromatogzraphy cleanup on ailica gal 13 not’ necensary for tll.' .- T{ -

no LR
dichloromethane extracts from suil and wvater samplaa. _ “ee®e’
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The Al is determined by GC using a thermionfc N/P detector.

"The recoveries were within a range of 80 - iO&Z for samples spiked with

from 0.005 mg/L to 5 mg/kg. The lowest determined conceutration of

HWG 1608 was 0.05 mg/kg in plant material and soil samples and 0.005 mg/L

in water samples.

I. Introduction

The fungicide FOLICUR contains the sctive ingredient (AI) BWG 1608, wiich
has the following chemical and physical propert:lulz

Chemical Designationm: alqha-[Z-(A-chlotophenyl)ethyl}-alpha-ﬂl.l

=dimethyle l:hyl)-l_li—l +2,4-triazole~l-ertunol

Structural Formula:;

cH, “h
|
N.
Wi
N_j - S
pro— -« am
. [ ] - e - L
-l »
T erm
[}
. .“. .. Ll o
- e W
Empirical Formula: clsnzzcmso ) :_.". oo
. . L] -
Molecular Weight: 307.8 ey essem
- - . —_—
Appearance: coloriess crystals ' B
a8 o
E , . .
Melting Poine: - 106.7°C. ‘ —t

Vapor Pressure: . < 10-35 ‘wbar:at 20' .
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Solubility at 20°C: water 0.032
(g/1000 wlL solvent) dichloromethane >200
n~hexane - 2~ 5
2-propanol | 100 - 200
toluene 50 - 100
Hydrolysis Stability: at pH 4 >) year

(Half-Life at 20 °C) at pi 7 >1 year

at pE 9 >1 year

2. Description of Method

The Al is extracted from grain samples (green foliage, kermels, straw) and

from peanut samples (shel!.ls, nuts) with acetone/vater (3:1). Other experi--

mental plant material is extracted exclusively with acetone. Ia the cage

of soil samples, a hot extraction with methanol/water (7: 3) is pexformed.

The exl:racl:s of plant samples are saturated with sodium chloride after

fill:rat:lon' then the AI's are extracted with dichloromel:hane. In the cage

of soil extracts, the methanoi is evaporated afrer filtration and the aque—~

ous residue is shaken with dichloromethane., Water -sa;_:.ples are directly

D
extracted with dichloromethane. PRl o a *=a
N - . [ 1] »
- L J -
[ ]
' g % % [
The dichloromethane axtracts dried with aodiun sulfate are evapura};ﬁ”m "
N L 2
- - ... e .,
dryuess. In the case of plant material, the restdue:1s ﬁrat,clhnﬁq Te_=-
- TeEEL '.;:,’ :“§;; T
via column chrmtography on aiuca'gel nnd--subsequni:ly' .m'geli chroamt S
: . i .oao- .o
raphy on polystyrene gel Bio Beads S-Xx 3, In the _case; of so:l.l a-l “ﬁr
sauples. cleanup via colum chrmtography on- aﬂicd hgél :ls no:*ﬁceﬁs&y

D= ’ "‘. '..;~_ -:E':_ . " Lo ?.,; Al
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After concentrating the eluates containing the AI, the Al is determined via

GC with a thermionic nitrogen-phosphor detector. (TID).

3., Equipuent

high rpm Blander. e.g., Polytron, KINEHATICA. Kriens, Switzerland

‘glass,flasks. 1000 ol, wide neck, with ground glags joint

vacuum filter flasks, 1000 mL
porcelain Buchner funnel, 110 mm ID with fast filter paper, 110 mm diameter
glasas funnel, 100 om dizmeter

round-bottomed flasks, 100 ml, 250 mL, 500 mL, 1000 aL with ground neck

reflux condenser ‘

heating mantela.‘for 1000 mL rougd—bottoned flasks

graduated cylinders, 100 oL, 250 aL, 500 aL

volumetric flasks, 25 oL, 50 ml, 100 mL with ground neck
graduated pipet;es. id el, 25 mL

pipe;tes. 1 =L, 3ui, 5 oL, 10 oL ]

separatory funneis. 500 mL, 1000 oL with ground glass sfopper
test tubes with ground glass joiant, 10 mi -

TOtALY vacuum evaporator with water bath, bath temperature 40°C

chromatography c&lumn: 17.5 wm ID,

length 340 mm, elongated dischapgesgith E":'E

. ee o " seeean

Teflon cock ! . . o
- e =

[ ] .... ..:-.

gel chranatograph GPC Autoprep 1002 (Analytical Biochemistry Laboré. ories, ¥mess

- L K - [ )

Columbia, MO 65201; diatributer. N. Foaa ‘Electric A/S Gib!.,;y ..' "::::
29 &

'da:ldmumatr. 12b, D-ZOOO Bamburg 19, FRG). - o L. o:.o:c ::::::

. -
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4. Reagents

. dichloromethane, for residue analysis

" ethyl acetate, for residue analysis

elution mixture 2: cyclohexane/ethyl acetate :1 (v/v) - : LI E":’g
’_3.-—“3 : as [ J
methanol-water mixture 7:3 (v/v) L "::::
) ' . e e wesee
AL standard solutions: 0.1 - 250 pg HWG 1608/al. ethyl scetate & e *

filter aid. eges Calite 565

" silica | gel so- 0.063 - 0.200 wm, . 70 - 230

94295
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chtomatography column: 25 mm ID, length 600 mm, packed with Bio Beads S-X 3,

200-400 mesh, pretreated to allow for svelling in elution mixture 2,

packing height: 320 um, elution rate: §. 0 oL/min ,
injection syringe with Luer-Lock connection. 10 mL
injection syringe, 10 pL

gas chromatograph with thermionic N/P detector (TID), e.g., Varian 3700

ar HO 5890

integrator, e;g.. Spectra Physics 4100 or LAS on BP 1000 A900

acetone, for residue analysio

cyclohexane,- for residue analysis

n-hexone, for residue analysis
methanol, for rosidue analysis
toluene, for residue analysis

acetone-water mixture 3:1 (v/v)

elution aixture 1: n-hexane/ethyl acetate 2:8 (v/v)

godimm chloride. roagon: grade -

sodium aulfato. reagent grade, anhydrono—"
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polystyrene gel: Bio Beads S-X 3, 0.037 -~ 0.074% mm, 200 - 400 mesh
(Bio-Rad Laboratories, No. 152 - 2750)

' glasa wool

cotl:on wool, chemically pure

heliun 5.0

air, synthetic

nitrogen, llo:A6

hydrogen, 5.0

5. Sampling

The analytical samples are ';btained and prepared according to the instruc-

t:l.ons of aections VIII, IX an&"x of the DFG method collection on the resi-

due analysis of pesticides (see Dentsche Porschungsgneinsdnft [German
Research Assoc. 1, 1982).

6. Analytical Procedure

6.1 Extraction

6.1.1 Grain and Peanuts ' ' | vese.  o°°3%
. * o6 L L

' it svesen

[ ] .‘..
te o ! -

) aness
To the sample material [50 g (G) green foliage of grain or 50 g), (Gi.grq;l.n ":,"_.
.

kernels or 25 g (G) grain straw or 50 g (G) -hued punnu cr 25‘

: : i eRe el el
shells] in a 1 L glass flask, 400 nI. acatone-uter n:lxture (3.1) an-dded “:.- -



‘ml dichlorometbane, the solutiom is dried with approx."

"for approx. 3 ain in a blender.

. sodivm chloride and then ahaken with 100 ml d:lchlntonethane.

o mp

e
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suspension is filtered through a porcelain Buchoer fuanel under gentle

vacium. Countainer and filter solids are ringed twice with 100 ol acecone—

vater mixture (3:1) each time. The £ilter solids are pulled dry and dis-

cérded. The fi.ltral:e i1s placed 1ntoa 1l L separatory funnel, saturated

with approx. 40 g sodium chloride and then shaken with 106 =l ‘dichloremeth—

ane. The lower aqueous phase 18 discarded after phase separation. The

organic phaae is drained into a I L round-bottomed flask and concentrated

on a rotary evaporator to a voleme 9f approx. 40 mL. After a.ddition of 25

It is then filtered ‘_th:ough a fumnel containing a cotton wool plug and ar

approx. 3 cm deep sodium aulfate layer into a 500 nL round-bottomed flask.

The 1 L round-bottomed flask and the filcar are rinsed 3 t.ms with 50 =i

dichloromethane each. The filtrate is evaporated to dryness cn the rotary

evaporator. 'I‘he residue is further treated accnrding to 6.2.

6.1.2 Plant Material with High Water Content

To the sample material [100 g (G) banmanas or 50 g (G) banana peel or 100 g

(G) grapes] in a 1 L glass flask, 300 mL acetone are added and homogerized:

Further procesa:l.né of_ fhe sample iz per-
formed as described under 6.1.1. Jooee
+ - *9

6.1.3 Must and Wine : o

100 g {G) (musat, wine) are placed into a 1 L saparal:ory fmgl Afun

u L] '_
add:l.t:.lnn of 200 ul acetone. the snluuon is satnrated w:l.th qprox. 40 g

: Afta- phaae

12

30 g sodium’ salfate.
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separ;cion. the lower aqueous phase is discarded. The organic pgimse fs

processed as described under 6.1.1.

Rote: In the cese of must, the sample 1s first vacumm filtered thmouh a

porcelain Buchnmer funqel with the a‘dd:ltion of approx. 15 g Filter iad

to prevent emulsions.‘

6.1.4 Soil

In a 1 L round-bottomed flask containing 306 mL methamol-vater mfxtrure

(7:3), 50 g (G) soil are he_a:qd for 4 hours under reflux. After coalfng,
the suspension 1is filtered I;nder ger.tle vacuum through a porcelafim Burfmer
funnel containing approx. 15 g filter aid. Flask and filter solfidls axe

tinsed twice with 50 mL methanol-water mixture (7:3) each tine. The filrer

solids are pulled dry and discarded. The filtrate is concentrateri on the

Totary evaporator to an aqueous residue (approx. 100 aL); this meside is
placed into a 250 ml, separatory funnel. After rinsing the flask with

dichloromethane, the aqueous residué is shaken three times with ditrhlsro—

methane (100, 50, 50 mL). The organic phases are filtered individually

over sodium sulfal:a (glass funnel with cottom wool plag and a 3 cm dexp

sodium sulfate layer) into a 500 mL round-bottomed flask. After ms s °

the sodium sulfate three times with 25 ol dichloromethane, the fin::me s e’

S09ed
evaporated to dryness o/g the rotary evaporator. The residue is ﬁm sotee’
: - e -
. -
processed according :0}6 3;.} _ ‘ - ”::::
I\::f_j -...-a L oL L
. B ...l ......
o
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200 oL (G) water [e.g., leachate according to BBA pamphlet No. 37
(Biologische Bundesanstalt), 1980)] .are shaken three times v:l:h dichlnro—

methane (100, 100, 50 mL) in a 500 mL separatory funnel. In case other

water volumes are used, the samples must be extracted with corresponding

dichloromethane volumes. The crganic phases are filtered :lnd.lv:lduallr over

sodium sulfal:e (glass funnel with cotton wool Plug and an approx. 3 em deep

soaium sulfate layer) into a 500 ml round-bottomed flask. The sodimm sul-

fate is rinsed with approx. 25 ml dicﬁluronethang. The filtrate is evapo-

rated to dryness on thg\‘ IOtary evaporator and the residue is forther pro~

{1
cessed according td 6 31’

\--q

6.2 Column Chromatography on Silica Gel

The chromarography column f{s Packed in the following sequence:' 10 ol zolu—

ene, cotton wool plug, 20 g silica gel slurried in toluene (f1114ng keighe

approx. 170 mm), approx. 10 om sodium sulfare layer. The tolueme is

drained until it reaches the sodium sulfate layer.

The residue from either 6.1.1, =

6.1.2 or 6.1.3 1sdissolvedh10peq1u—' *a

& & &=

ene and the soluticm ia placed on the coluem with a pipette, Afur &e Cam
. . . - 5 pem

solution has trickled down to the sodium sulfate layer, t.he flask 15?@&&":-

-

with 20 al ethyl acetate. Then 5 mlL hexane are sdded, the flask is air B

once more, and this solution (25 mlL) is placed on the colummm.. nisopncm"-' -

-
is repeated once. The column is ringed with the rinsing solntim.ﬂa'.. 25,

25 al). Then the Al 1is eluted with 150 al elutiom mixture l. The elnate

14
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s collected in a ?50 ol round-bottomed flask and evaporated to dryness om

the rotary evaporator. The residue is furcther processed according to 6.3.

f)

x’/ Y >
/ 3 Gel Chromatography (GPC) - ST
\%/ A
5 ‘ f//:? - 7
"f’ 7

mixture 2. 7 ~ 8 oL of the solution are injected with a 10 wlL injection

The gel chro-
matograph is set to the elution conditions previously determined with a

syringe into the 5 mlL sample loop of the gel chromatograph.

standard solution of HWG 1608 (approx. 40 ug/al).

Using polystyrene gel Bio Beads S-X 3, an elution range of 115 - 160 ul vas
determined for HWG 1608 using elution mixture 2 at.am elution rate of

5.0 oL/min. After approx. 500 sanplés bave been rum, the elution range

should be checked. When using a nei gel columm, the elution -range must be

determined again,

The Al eluates (elution range: 115 - 160 mlL) are collected in a 100 ul

round-bol:tl-nd flask and evaporated to dryness on the rotary evapcrator. .

‘ . ' -Heeen

6.4 Gas Chromatographic Determins*inn RIILH s o2

: e ® . wesese

- ...Q
ae L ]

. : .... ......

The residue from 6.3 is dissolved in a specified volume (V d’ €.Eased AL) "':'7
-

of er.hyl acetate and the solution is transferred into a test tube with ~ *°Ii%8
LL I )

grcund glm joint. An aliquot of th:ls solution (vl) is injected. It:t:the :3:?

gas chromatograph. If the Al content* !.s too high, an al.iquot of Veod oo h

dilured with ethyl acetate.‘accurding to the sensitivity of the detector so

w7
]

. . L S

i | 5:; ;-T:
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that the peak areas of analytical sample (FA) and gtandard (F. ) are of
‘ St

comparable size. Each injection is repeated for control purposes.

Measuring Procedure and Conditions
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7.1 Evaluation Procadure

Quantitative evaluation is performed via integrator or LAS by determimation
and comparison of the peak areas of the analytical solutions with the peak
areas of standard solutions {(external standard nethd). Equal volumes of
the analytical and the standard solutions were injected. The linearity

range tested for HWG 1608 was from 0.2 - 30 ng (Pig. 1)..

7.2 Racoveries and i.wast .Donruned Concen:ratiun

.

The recoveries were determined h_i recovery tests, in which specified
amounts of HWG 1608 dissolved in 1 - 2 mL ethyl acetate were added to

untreated control samples prior to extraction. The results of the recovery -

determinations are summarized in Table 1. For the recovery determinatfen

in soil, 3 different solls were used:

Soil Designation C Content (2)

SM (I)* pl
standard soil 2.1% 0.81 10.0 P T
- [ ] omnson
standard soil 2.24% .71 12.9 w37 Cee®
. o s a —
N - . - [ ]
standard soil 2.3+ 0.98 24.8 ...?-\f —
L ] e t
) ] ..'. e i
i Ll L . . .. [ 5] !
' * SM = suspended material <0.02 m o G TeataT . TR
. ‘ . - . - e _:“;:?-: lee:e :
** according. to BBA pamphlet No. 37 . ' S S ] T

-ﬁ: o

e
i
r

- kil



‘ The lowest determined concentration for HWG 1608 in plant material and sofl
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—

samples'was 0.05 mg/kg and in water samples 0.005-mg/L.

7.3 Calculation of Residue Amounts

The amount of residue R, expressed in mg RWG 1608/kg sazple material is

calculated as follows:

F, xV x W

A™ "End St Rl xF
R=
Fse * Vg x Vy % G )
Where | . ‘ : ‘ '
G = weight of the analytical sample (g, mL for water)
vEnd = final volume of the analytical solution (e.g., 5 mL)
le = volume of the solution for gel chromatography (e.g., 10 mlL)
VRZ = aliquot of le injected into the gel chrematograph
(e.g., 5 mL)
vi = aliquot of vEnd injected into the gas chrgnntograph .
L 117 ]
(e.g., S5 PL) . . .::=-= E..:j
F, . = peak area obtained from V, for the analytical solntion (FVTs) “ea”
. [ 112
Fg, = peak area ob:ainad from Wy, for the standard solution. 'Qxffg) caces”
L ]
Hs': = amount of Al injected with tho aundard aolution (ng)« _ .'_. et
F -
e .



. 94295

PROPZRTY OF

' - . ey - wye T'ni:i
8. ‘Literature . A T A RO P |
LR TLoUU Y TSIy N
T 0 L EPIL P S I oL |
Biologische Bundcnmtalt fiic Land~ und Forstwictschaft, Braunschweig
{1980):

Priifung des Versickerungsverhaltens von Ptllnzcnbohandlungnittaln.
Meckblatt Hr. 37, 1 - 6, 2. Auflage

Brennecke, R.'(1984):

Hethode zur gaschromatographischen Bestimaung von Rickstinden der Fun;n.i.de
®BAYLETOM und SBAYFIDAN in Pflantenmaterial, Boden und Hauur
Pﬂmzenuhutz-llaehrichtm Bayer 37, 66 - 91

Deutsche Fornehun;s;minseha!t (1985):
Rickstandsananytik von Pflanzenschutzmitteln, Mitteilung VI dec
Senatskommission fiir Pflanzenschutz-, Pflanzenbehandlungs- und

Vorratsschutzmittel, Methodensammlung der Arbeitsgruppe “Analytik”, 1. bis
8. Lieferung.

vgrhg Chenie, Weinheinm; Durflold Beach, Florida; Basel,

Translation of German Titles , ’

Federal Biological Institute for Agricultufe and Forestry, Braunschyveig,
FRG (1980): .

Investigation of the Leaching Behavior of Pesticides.
Pamphlet No. 37, 1 - 6, 2nd edition

Brennecke. R. (1984): '
He:hﬁg for the GC Determination of Residues of the Fungicides RBAYLEID‘!
and AYFIDAN in Plant Material, Soil and Water

Pflanzenschutz-Nachrichten Bayer 37, 66 - 91

German Research Assoc. (1985):

Residue Analysis of Pesticides, Communication VI of the Senate Commission on o}

Products for the protection and treatment of plants and for storage protection,
Method Collection of the Task Force "Analytical” parts 1 - 8.
Publigher Chemie, Wainhein; Deerfield Beach, Florida; Basel

' o ' siea.  2™T2 |
|signed] o S LN :”-:
. ' .. - o=

Maasfeld : R ‘ - , E.' ., corm.

v - & S

. Tee -
. . ' . ‘ ‘- 00:--1 .

I would like to thank Mrs. Gabriele- Heyer for developing the nethocfr- -;__,_ ::=:=

B I

ot _.' [ ] . o




