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Pestcide Name: Prodiamine

MRID #: 413594-05
Matrix: Soil
Analysis: GC/ECD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth@epa.gov. .
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.....

1.2 The san!ples are centrifuged and a"iquots taken from the .
supernatant. '

L O
.............. "-vv.-..oao 4. . - -

K
1

1.5 The samples are cleaned up by s174ea° ge "column’ :hronat.ography-

1.5 Prodiamine and the 6-amino-imidazalé are ‘quantitated by gas
chromatography using an electron capture detector (ECD). -The
1imit. of detectfon for prodfamine and {ts 6-amino-imidazole
metabolite was 0.01 ppm for each compound. Confi{rmatoery
analyses are conducted by Gas Chromatography equipped with a
Mass Selective Detector- {GCMSD). ,

2. SAFETY ‘
The oral LDg, of prodiamine in rats is greater than 5000 rg/kg.

NN
N o,

Normal laboratory precautions are adequate for safe handling of
prodiamine.

2.3 Pentane, ethyl ether, methancl, and tolLene are flammable and
* should not be used near heat, sparks, or open flames.
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2.4 All solvents should be-used only in well ventilated laboratories.
. 2.5 Protective gloves should be worn during extraction and analysis.
é.s Dispbsal of samples and standards must be done in compliance
with on-site safety polictes and procedures.

3. MATERIALS/METHIDS

3:1 Apparatus _
3.1.1 Water bath; 60°C. .. B

3.1.2 Bottles, screw cap with p.olysea'l' ner; 32 o0z.
. 3.1.3 Bottles, screw cap with pl:l,vseale liner;- 8 oz../'
amber. _
3.1.4 Centrifuge, International Equipment Company, Model cs.”
3-1.5 ' Chromatographic columns; 15 mm (I.D0.) x 45 cm with

teflon stopcock and water jacket, Lab-Crest Scientific s
Division, 1531 County Line Rd., Warminster, PA 18574.

Concentrator, Kuderna Danish, 125-mL.” -
Condensers, Vigreaux
Dish, Pyrex, 190 x 100 mm.

Distillation receivers, 15r-mL."

3
Lo L L] 1 [T
-

v mm N O

.1.10 Evaporator, N-Evap with 4C°C water bath,
{Organomation Assoc.). _

1.11 Funnels, separatory, \SDO-mL K

3.

3.1.12  Drying Oven; 150°C. -

3.1.13 Pipets, Pasteur, 9", disposable. -
3.1.14 . Platform Shaker.

3.1.15% Rotary Evaporator, Bichi, RotoVapor-RE -
3.1.16 | Round Bottom Flask, 250-mL. - -

3.2 Reagents

1.2.1 Dichloromethane; residue analysis grade.

: 3.2.2. Ethy! ether containing 2% ethanol preservative; -~
. ; residue analysis grade.




3.3

. 3.2.3

3.2.4°

3.2.5

3.2.6°

3.2.7.0
o328 :

.,3- MW v TEare awg ) W jwee

L"
A

Silica ge! 60 (7J00 mesh), EM Reagents, MC/B .

" Manufacturing Chemists, Inc., 2909 Highland Ave.,

Ctncinnatd, OH 45212, 3% Ductivated' Spread a
Tayer about 1" deep in a glass dish and activate in a
drying oven for 25 hours at 250°C.-. Cool in. a tightly
capped bottle. Add 3g dﬂon‘lzed water to 979 of
silica gel and shake overnight.’

Methanol; resfdue analysis grade... - ". ..
Pentane; residue analysis grade. .  _
Sodium chloride; reagent grade.

Sodium su.l{;te‘ auhydrous. granular, mgent grade‘

Toluene; . Teagent grade. ,

Pregaratioﬂ of Standard Solution

‘ 3.3.1

a
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3.3.3

3.3.4

3.3.5

3.3.6

D

. toluene .as described be!ov r.

"Prodafrnine (N3 N3-Dipropy1‘ 2.4-Dinftro- -
- 6=Trif- luormthyl-n-Phenyhne-dumine) - Sandoz Crop
Protection Anﬂyu:al Reference Standard:‘

Fa—

S—Amino-lnfduo'le. (G-mino-z-ethy'l 7-nitro-1-propyl-

.. S=trif luoromethylbenzimaidazole) - Sandoz Crop
Protection Anal y‘t.icﬂ Reference Standard.

Prodiamine and §°am1no-tn1dazoh are tht. sensitive.
Aliquots of 10 ".g/uL prodiamine standard in toluene
showed 15-20% loss of prodiamine .after 90 hrs.
exposure to ambfent laboratory Tight. Snndard
solutions and sample extracts must be stored in

- actinic, amber or foil wrapped glassware. . Regular

glassware may be used during :ample extraction and
clean-up, but' if processinn is interrupted, the
extracts must be protected ‘~om light. ..

Accurately prepare solutions containing 100.0 mg
prodiamine/100 ml toluene and 100.0 mg 6-amino-
inidazole/100 ml toluene in actinic or foil wrapped
100-ml _volumetric flasks. This gives stock solutions
of 10 “g/ul, (lug/ul).. L e ..

Transfer 1.0 nl of -ach stock solut.!ons (10 g/uL)

to separate 100-al volumetric flasks andgbring to the
mark with toluene. These solutions (1C “g/uL) ‘are
used for fortificaton of recovery samples.

Prepare a range of standards for GC/ECD and GC/ESD
quantitation by diluting aliquots of the fortification
standards to the mark in 100-miL volumetric flask, with

S
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-d=
g Voiume of Concentration : ' .
. . 10 “q/p) Solution . of Final Solution : -
10l ‘ 10, 99/uL |
- 1 5ol 5 x 10_y,9/ul
1nl 10_;,9/ul
500 uL 5 x10_,.9/ul
200 L 2x lﬂ_llg/pL
100 ulL 10 ““g/uL

A set of standards for prodiamine and a set of
standards for 6-amino-imidazole are produced in this

B L

way. .
3.4 Procedure
3.4.1 Extraction
3.4.1.1 Weigh 20 g of sample in an 8 oz. sc;ev-cap bot+le.
3.4.1.2 If fortifying for recovery data, add an
appropriate volume of both prodiamine and
G-amino-imidazole fortification standard
. solgtions to the sample, e.g., 200 uL of
' - 10 “g/ul. solution to 20 gm of sample = 0.1 ppm
fortification. Allow 15 minutes for solvent to
| ’ . i ' evaporate.
3.4.1.3 Add 200 mL of methanol to the 8 oz. bottle. Cap
: - the bottle and shake for 30 minutes on a platfzrm
shaker. ,
3.4.1.4 Centrifuge for 30 minutes at 550 G or untt] the
supernatant, is clear and sediments are stable
enough to allow supernatant to be decanted.
3.4.1.5 Store extracts in 8-oz. amber bottles in the
- . refrigerator.
- 3.4.2 Partition I
.. 3.4.2.1 Decant a 50-ni aliquot (5 g equivalent) of sample
extract and transfer 4t to a 500-mL separatory
funne) containing 250 mL of 5% NaCl solutfon a=d
25 mL of dichloromethane. ,
3.4.2,2 . Shake for 1.0 minute. Allow phases to separate,
and drain the dichloromethane through anhydrous
sodium sulfate into a 250-mL round bottom flasa.
3.4.2.3 Extract the aqueous phase two more times with 25

mL of fresh dichloromethane each time, as
described in 3.4.2.2. Combine all three extracts
in the 250-mL round bottom flask.



3.4.2.4

.

"3.4.2.5

3.4.2.6

' _g.163-

Wash the sodium sulfate three times with 5-10 mL
of dichloromethane each time, combining al}

washes with the previous dichloromethane extracts.

Evaporate the combined dichloromethane to near
dryness on the rotary evaporator using a 40°C
wvater bath.

Evaponte the sample from 3.4.2.5 to dryness with
a gentle stream of nitrogen. Add 5 mL of 10X
ethyl sther in pentane to the 250-al round bottom
flask and thoroughly dissolve the residue. The
sanple is now ready for silit:a gel coiumn
cleamup.

3.4.3 SiHca Gel Column

3.4.3.1

'3.4.3.2

. 3.4.3.3.

o 3.4.3.4

3.4.3.6

3.4.3.7

3.4.3.8

3.4.3.9

'1.4°3.5,

To a 250-ol separatory funne‘l cmaining 70 ol of

... - 10%. ethyl .ether in pentane, slowly acd 20 g of 3%

water deactivated silica gel. See section 3.2.3

. for deactivation procedure. o
: Shake well, lnd qu*ld.]y drain into a

chranatographic column plugged with glass weol.

.Rinse the separatory funnel with 10 =l of 10%

ethyl ether in pentane and add to the column.

When the silica gel 13 completely setiled, acdd
1.0 o of. granu*tr-ﬂl S0, and drain the
solvent to just above thz top of the Na SO
layer.

. . C '-‘f . ! s
" Apply the 5-mL 10% ethyl ether/pentare solution
from 3.4.2.6, which contains the extracted

residue, to the silica gel column. Allow this
solution to drain to the tap of the uazso
before addition of any. other solvent.

Rinse the 250-mi round bottom flask twice with
5-ml portions of 10X ethyl ether in pentane and
transfer each rinse to the column, allowing the
previous rinse to drain to the top of the
Na SD‘ :before adding the next.
. C,‘b :
Pass an additional 70 mL of mz ethyl ether in
pentane t.hrough the column. l:J'isc:av-d this eluate.
\

Elute the prodiam{ne vith 75 al of 10% ethy!
ether tin pentane, collecting the eluate in a KD
set-up (15 mL distiliation receiver connectes to

a Kuderna Danish concentrat.or)

Add 1 mL of Hexane to the eluate from 3.4 3.8
(containing prodiamine). Fit a Vigreaux

TT ety
. tr
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condenser to the KD set-up and Sonczntrate the
sample to about 1 ml using a 60°C water bath.
Perform this concentration fn an efficent hood.
3.4.3.10 Evaporate the last traces of solvent using a
gentle stream of nftrogen. Add 5.0 ml of toluene
to the 15-nl distillation receiver and tharoughly
.dissolve the residue.

3.4.3.11 Cover the distillation receiver with fofl to
protect the sample from light. Store the sample
in the refrigerator 1f quantitation 1s not
_performed {mmediately.

"3.4.3.12 Further elute the column with 100 mL of 50% Ethyl
- Ether in Pentane. Discard this eluate.

3.4.3.13 Elute the G-amfno-imidazole with 100 mL of ethyl
ether collecting this eluate in a 250-ml round
bottom flask.

gy
3.4.3.14 Evaporate ‘the 6-amino-imidazole fraction to near
dryness on the rotary evaporator using a 40°C
water bath. - ‘

3.4.3.15 Evaporate the last traces of solvent using a
gentle stream of nitrogen. Add 5.0 mL of toluene
to the 250-mL round bottom flask and thoroughly
dissolve the residue. -

3.4.3.16 Protect this sample from light by wrapping the
tube with foil. Store the sample in the
refrigerator if quantitation is not performed

immediately.
3.5 Analysis .
3.5.1 . Gas Chromatographic Conditions

The following conditions have been shown tc be
suitable for analysis of Prodiamine and the
6-amino-imidazole setabolite in soil. Other
conditions may be acceptable provided that the
analytes are separated from sample interfererces and
the response is linear over the range of {interest.
Elutfon time and standard linearity must be checked
with an new instrument or any change {n operating
parameters, i

63y;

3.5.1.1 [Instrument: Hewlett-Packard 5880A with
. _ ECD
Column: 10M x 0.53 mm (1.D.) Fused silica, HP-17
{crosslinked 50% phenyl/methyl silicone),
2.0 ym film thickness (H-P #19095L-121)

.
c
<.

22
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) . Oven Temperature Profile:
o * Initial Value: ’185°C
: Lo Inftial Time: 6 minutes .
L '_ Post Value: . 225°C e
.o - ‘Post Time: 5 minutes

Detector Temperature: 350‘(:
Injector Temperature: 250°C
. Carrier Gas: 'He @ 6 PSI (17 d.!nin)
. Make-up Gas: 5% methane/argon @ 18 al/min
Injectfon Mode: Splitless, 0.5 min purge
delay, split outlet-28 nl/min
. Prodiamine Retention Time: 2.95 min
‘ S-Nuino-lmiduole Ratention Time: 4.56 min’

-3

» . 3.5.1.2 Inst.n.nent: Hewlett-Packard SB80A with 5970 MSD

. o Column:. 25M x 0.2 mm (1.D.) fused s§1ica, HP-1
) * (Crosslinked methyl silicone), 0.11 um
‘ ~ fils thickness (H-P part number
e ... .190912-002) . ., . . .

" Oven Temperature Profile:

., .« . . Initial Value: 100°C . . _
- oo T 07 Indtial Time: 0.5 adal oot

Levell ‘ .
B ‘Program Rate: 30°C/min.
ey« e .- - Final Value: 190°C .

‘ oo 0 . Final Time: 5.5 min
- T T .7 Post Value: 250°C
o . ' " 7" Post Time: ' 5 minutes

Injector Temperature: 250°C oy
Interface Temperature: 250°C SR
Carrier: He G 5 PSI (0 3 rnL/n‘ln )

Injection Mode: . SpTit.'less 0 5 min. purge

. ‘ de!ay. sth outlet - 60 ml/

WA i I T lin . -
, . * . ‘Source vacuim: '8 x 10 6 TORR
oo, " Prodfamine Retention Time: 7.25 min.
Tl L 6-Amino-Imidazole Retent!on Tiae 8.11 min.

352! ggantitatio 1 T
3.5.2.1 Prepare a standard curve by injecting 2 uL
' ‘"aliquots of standards of Znown concemtration and

— . -wrt .. = : plotting peak height versus concentration of
S .. fnjected standard on log-log paper.

35'2.7  Determine the concentration of analyte in a 2 ui

v

R
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3.6

3.7
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injected alfquot of sample from the peak height
and the standard curve from 3.5.2.1..

3.5.2.3 Calculate the concentration of the resfdue in the
sample using the following expression:

PPM (ng/mg)= Ce{nq/ul} x V¥s(ul)

- Ws(mg)
Where:

PPM = Concentration of analyte in the sample,
! in parts per atllion (ng/mg).

Vs = Final volume of sample extract taking
into account all dilutfens, (1in

microliters).

Ce = Concentration of Analyte in sample
extract, determined from standard
curve, (in nanograms per microliter).

W, =‘Height. of sample represented by sample

extract, {in milligrams).

Confirmatory Techniques

" The presence of prodiamime-and #ts 6-mminc—imidazole metabolite

can be confirmed using a 6.C. equipped with a mass selective
detector. The conditions described in 3.5.1.2 have been used
for GC/MSD quantitation. Autotune values were used for the
repeller, lenses, and electron multiplier voltages. Data was
acquired in SIM mode with dwell times of 500 y SEC for each of
three fons. Quantitation of prodiamine was based on fon 321 and
confirmation of identity was based on the ratfos of jfons 279 and

333 to 321. Quantftation of the 6-amino-imidazole was based on

fon 316 and confirmation of identity was based on the ratfos of
fons 239 and 228 to 316. , _

Time Required for Analysis

A single sample can be extracted and prepared for analysis by
gas chromatography in a single eight hour period. A set of six
samples required two eight hour days to prepare tor gas
chromatography. Samples were analyzed by gas chromatography
using an autosamnier. Using the conditions n 3.5.1.1, each
analysis required about 15 minutes.

171
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RESULTS AND DISCUSSION
4.1 Precision and Accuracy coe T .

4.2

Recoveries of prodiamine and imidazole from fortified sofl
samples are shown in Table 1. The average recovery was 94%,
(5.D.23.5, N=6) for prodiaaine and 77%, (5.D.=3.6,M=5) for
G-amino-imidazole. '

Limits of Detection

The 1imits of detection for both prodiamine and
6-amino~imidazole wvas 0.0] ppm by ECD. This 1imit of detection
was determined by the sampje dilution (5 g equiv./S ml) and the
lowest standard used (10 “"9/uL). Check samples were
generally very clean, and the 1imit of detection may be lowered
by concentrating the sample or extending the standard curve to
Jower Tevels with more dilute standards.

CONCLUSTON

This method detects and quantitates prodiamine and {ts 6-amino-
imidazole metabolite in sofl to a timit of detection of 0.01 ppm with
excellent recoveries. This method has not been validated with a
variety of soils, and specific soils, particularly those with high .
organic matter content, may give interferences or lower recoveries.

b
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CERTIFICATION

1 hereby state as author and the chemist of record that the method
described hersin vas conducted within the framevork of the GLP

program at Sandoz Crop Protection Corporation. The descriptfon of
this method and the supporting data (recoverfes) are accupdate and
corvect to the best of my knowledge.

KESTou! SpniTus // : il
nase signature
JUENT ST T v/s/es
title date
name T signature
title ' ’ date

1 hereby state as the Study Director for the analysis and reporting
portion of the above method that the contents herein are accurate and
correct to the -best of my knowledge.

‘r;:‘.v‘:is Qﬂ‘.'!?

name .
L..s'\.- / :'; l . &

tltle !

.
"

'_}
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Yable 1. Recoveries of Prodiamine and Its G-A-ino-lliduole .
kubol'lt.e fm Fortlfied Sofl. _ Coe
nod l-'ort‘lﬂmlun Prodiamine ' I-iduole‘
Sample . Level. - . . Recovery. Recovery
it 0.0 91% 73%
- Ao . 0.0 o7% e
Y * - S S0 - <oA% - UM -
: a-1 ekt 0.10 . 96% 7
. B-3cx! 010 BI% 80%
Boz cx! - . 0.10 T e T seRdl
e emeeee . .Average (x) . _94. 2- — .o n.2 )
L _ Std. Deviation (s.d.). 3.5 3.6
- ; L \ I:'
N - .
‘ RS e ‘f. N , i oL
1 - Recoveries from. Report No. 13, Project 480428 __ _ "~ - e
Z This value {is an cutlier  and was not used to r;alcu’1\at:e the Average
“or Standard Deviatien.” o T nos .
1Y
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-=12-

- N(CHCH,CH,
QN~ ~NO-

HNS
Ch

I I
AT,N ~8ipropyled, b-dinitro-b=trifluorerestyl)
=l,3=benzenediaz:ne (Prodia=i=¢)

H.C, ;% - rl\l_ et
bJ*~ “ /’hJC}Z

N TNH,
CF

3

6--:ino-2—ethy:-?-az:ro-!-prepy{-s-:rzfluora:ethylhrnz:r
(6-Amino-Imidazole) '

idazele

Figure 1. Chemical Structufes
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CHART SPEED 1.0
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CM/MIN :
ATTEN: 12E ZERD: =% 1 MIN/TICK
— — 2. et e— —————————————
—PRO e ——— & i
— l )
;
TITLE: S%:I. LTEEiTovig C=10 FIL2D 1228 T Haf gz
CHA&NNEL ni: < WmBL: E-10 ’ MEITHLD: PRO
:-.- FEL. FESULT TIME TIng HE1G=T sEe w3
. HmItE FuiTIF (™Ino UFFSZ- COUNTE  {otf -
1 FES T.00SIETL 2.%48 -@.002 1eze27 E: R P,
ToTaLs: ' -c.ees 1e=%37
UM IDENT AREL: -]
DETEZITED P 83 1  BEJECTED PrS: ¢
amT £7TD: @.1eeed
NGISE: 2T.S  OFFSET: 825
Figure 3. Typical chromatogram of prodiamine standard, 2.0 pL of 0.1 ng/pl stangarz
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Figure 4. Typical chromatogram of check soil, Z.O‘m equi s A% .
pr‘od\amine detected (<0'01 ppm)‘ g quiv. 1nJ., (J-OZ ns
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TITLE: SIIL DISIIS=TION i¥-:12 FILI) 13:0% . 7 mes =2
CHaENULEL nDlD & E_"E_E: L=3 Cb METm~T: FEC

FEav Sgav Ezzu 7 TirE TiE wElgeT gEZ
NO it (heln LFFZEY Loonts fLIz

& =20 & z.°%: 0.0 1oz VE

TeTaLS: ) 0.00: 101722
UNIDE=T &SZm: 223I2%

DPETECTED Fr S = FZEITED VT >

TIVISDS: £ ¢ooid MULTIE_IES: T.eUToN

NOISE: 2T.T GFFSET g4

figure 5. Typical chromatogram of check soil sortified at 0.1 ppm, 2.0 mg
equiv. inj., 0.188 g prociamine detected (0.094 ppm, 94% recover:s).
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Figure 9.
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