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Aminocarb (MatziP), &.iimethylamino-m-tolyi N-methyloarbamate, a broad 
spectrum, non-systemic insecticide, has been used extensively for controlling the 
spruce budworm (Choristoneura fumiferana Clem.) in eastern Canada since 1976r*‘. 
Very littie is known about the metabolism of this pesticide in the environment. To 
study the fate of this chemical in the ecosystem, a sensitive method for the detection 
of aminocarb and its major metabolites is necessary. Strothe? has used two-dimen- 
sional thin-layer chromatography (TLC) to isolate and identify the methylamino, 
amino and hydroxymethyl analogues from the in vitro metabolism of aminocarb by 
liver homogenates from humans and rats. Balba and Saha4 obtained similar resu1t.s 
with one-dimensional TLC using diethyl ether as the developing solvent_ In this paper 
we describe a simple TLC technique usin g either (a) hexane-acetone (I I 1, v/v) or 
(h) diethyl ether-heltane-ethanoi (77:20:3, v/v) as the developing solvent for the 
separation of aminocarb and its major metabolites on silica gel G or silica gel F=, 
aIong \v%Il two visualization *ahniquts_ 

Chemiccls for chromatography 
Analytical grade (> 99 “A aminocarb (4dimethylamino-m-tooiyl N-methyl- 

carbamate), MA (4methylamino-rz-toIy1 N-methylcarbamate), AM (4amino-m-tolyl 
Wrneth+arbaxnate), PrfFA (4-methylformamido-m-toIy1 N-methyIcarbarnate) and 
FA (4-formamido-nz-tclyl N-methykarbamate) supplied by Chemagro (Mississauuga, 
Canada) were used in this study. 

Solsent system and development of the plates 
Two types of thin-layer plates were used: (1) silica gei F- (0.5 mm thick) 

precoated plate (20 cm x 20 cm) and (2) _&zss pla*ce (20 cm x 20 cm) coated with 
silica gel G (0.5 mm thick). Ali thiu-layer plates were heated in the oven at 110 *C for 
I h before use_ Aminocarb and its metabolites (5 pg each in IO0 ~1 acetone) were 
spotted on the plate, 1.5 cm above the I&ver edge, and dried under a gentle stream of 
nitro_m. The spot size was main’&ed at about 0.75 cm in diameter- The spotred 
phtes were developed in a glass tank saturated with the developing solvent. The two 
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solvent systems tested- were: (1) hexane-acetone (1: 1, v/v, pesticide-=-de) and 
(2) diethyi ether-hexan-than01 (77:20:3, v/v, pesticide-grade). The developed plates 
were removed from the tank when the solvent front was 15 cm from the origins. They 
were air dried, then sprayed with chromogenic reagents for visualization. 

Spot visdizatior2 
Two spot vkualization techniques were used. (1) Ninhydrin spray: the air dried 

plaf~s were sprayed with sodium hydroxide solution (10% aq.) in the fume hood, 
heated in the oven at 40 “C for 3-5 min, then sprayed with ninhydrin (2 % in ethanol), 
followed by heating in the oven at 60 “C for 30 min_ Aminocarb and its metibolites 
appeared as pink spots. (2) Choline&erase inhibition: cholinesterase was prepared 
from fresh pig liver5. The air dried plates were sprayed gradually and evenly with the 
pig liver homogenate until thoroughly wet. The plates were allowed to dry at room 
temperature for 30 tin, then sprayed with the freshly prepared substrate spray in the 
same manner as the pig liver homogenate. The substrate spray consisted of a 20-ml 
mixture of two solutions as follows: solution A was prepared by dissolving 20 mg of 
S-bromoindoxyl acetate in 5 ml absolute ethanol, ferrocyanide solution (0.416 g of 
potassium f&cyanide and 0.52 g potassium ferrocyanide in 25 ml distilled water) 
with 13 ml of 0.05 152 Tris buffer. Aminocarb and its metabolites appeared as white 
spots on blue background 30 min after spraying. 

Appiicrrtion in metabolite separation and identification 
To evaluate the applicability of t’5e above-described TLC method in metaboiic 

study, an experiment to isolate and identify aminocarb and its metabolites was con- 
ducted. Rainbow trout, Salmo gairdheri Richardson, was exposed to 15.0 ppm of 
aminocarb in the aquarium at 10 “C for 144 h. At the end of exposure, aminocarb and 
its metabolites were extracted from fish tissues (whole fish) with ethyl acetate and 
analyzed by gas-liquid chromatography-alkali flame-ionization detection (GLC- 
AFID)6. The identities of aminocarb and its metabolites were also confirmed by TLC 
as described in this paper. 

RESULTS AND DWXJSSEON 

The two developing solvent systems used in this study gave good separation of 
aminocarb and its metabolites, MA, AM, MFA, FA on both silica gel G and FL% 
(Table I). MFA and FA did not resolve completely on silica gel FSd using hexane- 
acetone (l:l, v/v) as the developing solvent- The RF values for MFA and FA were 
0.46 and 0.42, respectively. Silica gel G and F 251 showed similar separation charac- 
teristics. In general, better resolution was obtained with hexaneacetone (1: I, v/v) as 
the developing soivent. 

Ninhydrin is a common chromogenic reagent for the detection of amino acids, 
amines and amino sugars. The color reaction with the ninhydrin spray observed in 
this study was due to the amines formed from the alkaline hydrolysis of N-methyl- 
carbamate esters. Consequently, this technique was specific for nitrogen. On the other 
hand, the cholinesterase inhibition technique was specific for the detection of cholin- 
e&erase inhibitors such as aminocarb and its metabolites that retained the carbamate 
moiety. Thus, a combination of both techniques will offer a high degree of specificity 
for detecting aminmb and its major metabolites. 
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TABLE I 

& VirLUES OF AMINOCARE ANi KIS MAJOR METAEOLR-ES RESOLVED #Tl-FiI TWO 
DIFFERENT SOL-NT SYSTEMS ON SILICA GEL G AND SILECA GEL Fat 

Com~d RF ralircJ 

Silica gel G SiIiaz gel Frw 

i%xam-ucetm Dirrhyletker-z- He-to= Diethylcthu~ 
(irl, r,+) etkatwi (I.-I, v/v) et&awl 

(71;.20;3, s/v: (77:.?0:3, v;v/ -- -- 
il5zince 0.81 O-70 0.74 0.67 
MA 0.70 0.57 0.64 053 
A%9 0.53 0.40 0.52 0.37 
MFA 0.45 0._30 0.46 0.28 
FA 039 022 O-42 0.20 

Aminocarb and its metabolks, namely MA and AM were detected in rainbow 

trout exposed to aminocarb for 14I h by GLC-AFID. The column (183 cm x 2 mm 
I.D.) UXXI in this investigation was 1.0% OV-I7 + 1.0% OV-210 on Ultra-Bond 
20 M, SO-100 mesh. The column temperature was lS0 “C isothermal. A typical 
chromato_~ is given in Fig. 1. The minor peaks appeared in the chromatogram were 

I 

Fk 1. Gas chroinato~ of rainbow trout ezposcd to 15 ppm aminocarb for 144 IL F&s: 1 = 
amimarb;2=AM;3=MA. 
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Fig. 2. Thin-layer chromatogram of rainbow trout exposed to 15 ppm aminocaxb for 144 h. Spots 
1,2,4,7andS:S~geachof~~,,A~,MFAandFA,respectively;spot5ra~t~of 
ali five; spots 3 and 6: raiubow trout tissue extracts. 

aIso observed in fkb from the control soup indicating that they were naturaliy 
occurring compounds present in fish tissues. The identities of aminocarb and its 
4nte~yknizto and 4amino analogues were ccm6rnxd by TLC using either of the 
visualization techniques described in this paper_ A typical thin-Zayer chromatogram 
on silica gel G using hexan+acetone (1: I, v/v) as the developing solvent and ninhydrin 
as the chromogenic agent is given in Fig. 2. Similar results were also obtained with 
cholinesterase inhibition. 

In summary, the TLC technique described in this paper gives good separation 
of aminccarb and its suet&o&es and is very sensitive. Therefore, it will be a usefuI 
tool fsr the detection and ecmknation of amhcasb and its major metabolites in 
enviroI!Iileilti samples. 
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