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Note

Analysis of aminocarb formulations by high-performance liquid chromato-
‘graphy
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Aminocarb (4-dimethylamino-m-tolylmethylcarbamate) also known as Mata-
cil® is a carbamate insecticide currently finding effective use against the epidemic
spruce budworm (Choristoneura fumiferana Clemens). Niessen and Frehse' have
proposed a non-specific method for the analysis of aminocarb in formulations by
ultraviolet (UV) absorption. Direct gas chromatographic (GC) analysis of car-
bamate pesticides is difficult because of their tendency to break down to the corre-
sponding phenols on GC columns®>. Methods for the high-performance liquid chro-
matography (HPLC) of carbamate pesticides have been outlined?, of these none
specifically address the analysis of aminocarb in formulations. However, two methods
for aminocarb residue analysis are documented, the first* using normal-phase chro-
matography on a LiChrosorb Si 60 (5 um) gives an extended retention time (ca. 20
min) for aminocarb, the second® using reversed-phase chromatography on a Partisil 10
ODS column draws attention to the broad tailing nature of aminocarb in this system.
The approach taken in this study was to develop a system which exploits the tendeacy
of buffered mobile phases to overcome these drawbacks and give sharpened peaks
with reproducible retention times.

EXPERIMENTAL

Eguipment and materials
AWatcrsMﬁManalyhealpnmpconpledmthaWatersdual—channelMOUV
detector and a Rheodyne 7105 closed-loop (175 ul) mjecuonvalvewa.snsedmtms
study, with a Westronics 10 mV, 15 in./h chart speed, recorder. In addition, electronic
ana!yﬁalmformahonwascol!eetedandpromdbyaﬂewlett?ackard33§43/¢
computerized laboratory data system. The UV detector was operated at 254 nm.
Duringpanofthissmdyusewasmadeofmehc&ochemicaldem(EICDXBio-
analytical Systems) equipped with a glassy carbon electrode and operated at a positive
‘voltage of 1.1 volts. The LC column was stainless steel, 25 cm X 4.6 mm L.D., packed
mthlﬂ-pmparudsofsﬂwamwhehc.alkylgroupshavebeenchemmﬂybonded.
The column was obtained prepa:ked from Brownlee Labs. (Santa Clara, Calif.,
U.S.A)). The mobile phass pH 7.97 was phosphate buffer-methanol (50:50). The
phosphate buffer, pH 6.85, was made by dissolving KH,PO, (3.393 g) and Na,HPO,
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(3.53 g) in 11 of filtered dejonized water. A flow-rate of 2 mi/min was optimum for
aminocarb analysis. .

Aminocarb standatd (99%) was supphed by the Canada Centre for Pauclde
Analytical Standards. (Agricultare Canada, Ottawa, Canada). Samples of commer-
cially formulated aminocarb containing 19.5%, (w/w) (18 pounds per imperial galion)
of active ingredient and also samples of forest spray solutions 6.7 % (w/w) (2 0z./20fl.
oz. (U.S.)) were collected by inspectors of the Plant Products Division of Agriculture
Canada at four airstrips in New Brunswick.

Sample preparation

To evaluate the method five samples (each ca. 0.1 g) were taken from each of
four commercial spray solutions. Each sample was weighed (ca. 0.1 g) into a 100-ml
volumetric flask, made to volume with absolute methanol and 5 ul of each was
analysed by LC. Each replicate was injected three times, each set of three sample
injections were bracketed by 5-ul injections of the standard aminocarb solution.
Standard aminocarb solution was prepared by taking a 10-ml aliquot of a solution of
0.1954 g of aminocarb in 100 ml of methanol and making up to volume in a 100-ml
volumetric flask with absolute methanol (approximate concentration is 0.1954 ug/ul).

Calculations
The percentage of aminocarb in a formulation is determined by the expression

aminocarb (%) = dun./dus. X Cas/Wan. X P

where 4, is the mean peak area of three successive injections of the sample, 4.. is
the mean peak area of the standard injected immediately prior to and after the sample
injections, G4, is the concentration of the standard in mg/100 ml, W, is the weight
of sample taken for analysis and P is the percent purity of the standard.

RESULTS AND DISCUSSION

To evaluate this method five samples were taken from each of four commercial
spray solutions and the results of the analysis for aminocarh content are shown in
Table 1. An example of the LC chromatogram is illustrated in Fig. 1, the retention
time for the compound was 6.7 min.

During this study 44 samples of commercial spray solutions were examined,
each formulation was sampled once and analysed by LC three times, standard
solutions were injected after every batch of three samples. Provincial recommendations
for aerial spray solutions suggest an aminocarb content of 6.8 % (1.23 0z./20 Pl. oz.
U.S.). The mean analytical value of 44 determmatxons\‘lq LC was 647% with a
standard deviation of 0.45. %

The results of the analysis for aminocarb content in six commercial formu-
lations as determined by both UV and EICD are shown in Table II. The detectors
were connected in series, the UV detector being upstream (comparison of the standard
dcvnuon)smdxeatethatUVdeﬁechonmmomcons:smuhanmCDandhasalower
variation

The lincarity of the UV detector was examined across the range of 10 ng to
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TABLEL . - - . , . .., Loy .‘ 3 . 1 .
AMOUNT (%, wfw) OFAMNUNDINQ)MUAL SPRAY SOLU'HONS
N’ambraldms. M - ] e T
A - 8. - C F > :

666 703 ° 680 6.1

1

z 671 681 683 678

3 688 672 687 7.00

4 679 669 697 696

s _ 664 665 679 6954
Average . 614 619 685 689

Standard deviation 010 014 007 0.0 .
Coeflicient of variation (%) 147 232 106 148

loygandthatoftheElCDmthemngeofmngto!pg.(Amlys:sofa 19.5/
fomulshonbythnsmethodeonespondstoanmpc&damomton&ﬂpgofammo—
carb). A linear regression of the data points (amounts injected and
arca counts) throughout these ranges gave a conclation coefficient of 0.9999 in both
cases.

. The minimum detectability (defined as a signal twice the magnetude of noise)
was 3 ng for both UV and EICD. Repeat analysis using the amounts described in
this method led to deterioration in sensitivity of the EICD probably due to excessive
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Fig. 1. LC curves of aminocard by UV and EICD. (x)wmmmms,dm
G)MMWWW UV detector, UV range 254 am; range sctting
0.05; EICD; 1.1 V; rangs sctting S00B; LC column of stainléss steel, 25 cm X 4.6 mm LD. packed
wnh(.‘.mmd—phaseﬁa Mzmmmmm@nmhm
metkanol (50:50); cbserved pressure 1B psi. - -
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TABLELX - -
AMOUNT OF AMINOCARB (%, w/w) FOUND IN oommcuu. FORMULATIONS BY
 TWO METHODS OF DETECTION

-Minufactures’s Iabel indicated that commercial formulation contained 1.8 Ib. per gallon (19.5%)
aminocarb.

Sa"wfg No. . » Aminocarb (%)
I NI BT S L -W‘.'-ﬁ_ ECD P— -
) } 19.60 2053
2 1848 18.82 .
3 1900 ~ 18.54
4 1937 - 19.66
5 1943 19.42
6 18.69 1894
Average 19.1 19.32
Standard deviation 04s 0.72

&Mdm(/.) 233 3.3

buﬂd-upofreaehmproduetsonthemnfaeeofthedeteetorehe&odaﬁspmblem
can be climinated by making a ten-fold dilution of the sample prior to injection when
ghdrochem:caldeteehm:stobemed.
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