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Past methodologies of extracting parathion residues (5,7) 
were often validated by fortifying the sample just prior to ex- 
traction and analysis. These methods, therefore, were primarily 
designed for the extraction and analysis of loosely bound residues 
of the parent compound. Extraction efficiencies were not deter- 
mined on 'grown-in' or field-treated residues, and confirmation 
of structural integrity was rarely provided. This report des- 
cribes the progress in analytical methodologies pertinent to the 
extraction and positive identification of systemic parathion 
residues. 

EXPERIMENTAL 

Bean (Phasedus vulsaris L. 'Tenderbest') seeds were surface- 
sterilized by a 0.5% sodium hypochlorite solution for i0 min, 
soaked in running water for 3 hr and germinated in vermiculite. 
Plants were grown under 750 foot candles of fluorescent light 
(Plant-Aid, KEN-RAD) with a 14-hr photoperiod/24 hr at 21 ~ 2~ 
and 50 + 5% relative humidity. After three weeks, individual 
bean plants were transferred to foil-wrapped 125 ml erlenmeyer 
flasks, each containing 0.3 ~ Ci of 1,2- ~C-ring-labeled para- 
thion (International Chemicals and Nuclear Corp.) dissolved in 
i00 ml of a modified Hoagland nutrient solution (3). The plants 
were allowed to grow in the fortified medium for 6 days and then 
subjected to residue analysis. 

Autoradiography of whole plants and developed thin-layer 
plates was carried out according to CRAFTS and YAMAGUCHI (1964) 
using Kodak No screen X-ray film. Radiocarbon content was deter- 
mined by combustion analysis (4), and structural confirmation was 
verified by conventional chromatographic and spectroscopic pro- 
cedures. Thin-layer chromatography was performed using Polyamide 
Il precoated plastic sheets (Brinkmann Instruments, Inc.) and a 
solvent system comprised of 5% ethyl ether in benzene. Extrac- 
tion efficiencies were calculated from data obtained through the 
utilization of: blender, sonifier, Polytron (2), soxhlet, tur- 
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boshear, tissue grinder, sublimation, dry ice and liquid nitro- 
gen. 

RESULTS AND DISCUSSION 

Autoradiography was used to estab- 
lish the incorporation of labeled resi- 
dues into all plant parts (Figure i). 
The heavily labeled plants were then 
divided into 8 groups of 12 plants each 
and snbjected to various maceration and 
extraction techniques presented largely 
in Table I. Acetonitrile was the sol- 
vent of choice (6,8). Recoveries were 
determined from the total 14C count of 
the extractive solvent and the remain- 
ing plant pulp. 

In general, the extraction effi- 
ciencies appear to be comparable. 
Sonification alone resulted in less 
than adequate results. More important, 
however, is the time factor involved 
in each extraction method, e.g. the 
Polytron possessing a resonator 
equipped with a sawtooth cutting head 
employed only a 30-sec extraction, 
whereas the soxhlet method required 
an 8-hr extraction rime. 

Characterization of the extract- 
able residues was effected to deter- 
mine any chemical alterations result- 
ing from exposure to ultrasonic waves, Fig. i. Autoradio- 
heat, vacuum, or cryogenic temperatures gram of 1~C-para- 
inherent in any one of the extraction thion in bean plant 
proced~res. Figure 2 represents an tissues. 
autoradiogram of a thin-layer plate 
containing reference standards and 1~C-residues from bean plants. 

The results clearly indicated that parathion in fact was the 
major radioactive component. Radioactive conversion products 
such as S-ethyl parathion, paraoxon and p-nitrophenol did not 
appear in any higher concentration in the plant extracts than in 
the original parathion formulation. Structural confirmation of 
the major radioactive component as parathion was made by infra- 
red spectroscopy (Figure 3). 

SUMMARY 

These results demonstrate the total reliability and effi- 
ciency of the Polytron extraction method. Differences in recovery 
of the Polytron extraction method and the soxhlet method were 
small, but differences in extraction rimes were considerable. The 
only limiting factor in the number of residue samples extracted 
by the Polytron would be those imposed by limitations in asso- 
ciated glassware. 
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Fig. 2. Autoradiogram representation of a Polyamide 
thin-layer plate containing parathion reference 
standards and associated l~C-residues extracted from 
root-treated bean plants. Thin-layer plate was 
developed in benzene:ethyl ether (95:5). 

A. Parathion 
B. Paraoxon 
C. N• 
D. S-ethyl parathion 
E. S-phenyl parathion 
F. Extract from bean roots 
G. Extract from bean shoots 
H. Extract from nutrient solution 
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FREQUENCY IN CM "1 ( i 0  3 ) 

Infrared spectra of standard parathion (A) 
and parathion (B) isolated from bean plant extract by 
vacuum sublimation. 
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