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Ultrasonic extraction of pesticides was first re- 
ported by JOHNSON and STARR (1967). This initial re- 
port indicated that the use of an ultrasonic cleaner 
had promise and a second publication (JOHNSON and STARR 
1970) confirmed the effectiveness of this method. Ul- 
trasonic extraction of several organochlorine insecti- 
cides from soil was as efficient as Soxhlet extraction 
and superior to roller and blender methods. 

JOHNSON and STARR (1972) reported that the Poly- 
tron homogenizer was also generally superior to other 
extraction procedures for the removal of organochlorine 
insecticides from soil. MOYE et al. (1977) also re- 
ported that the Polytron homogenizer was equal in ex- 
traction efficiency to Soxhlet extraction of a sandy 
soil fortified with certain carbamate and organophos- 
phate pesticides. 

This laboratory is investigating the extraction 
of "field incurred" pesticide residues. This paper re- 
ports the extraction efficiency utilizing the Polytron 
homogenizer for carbofuran residues in radishes using 
various blending times and blending speeds. 

MATERIALS and METHODS 

Radishes (Red Globe variety) were grown from seed 
in an environmental growth chamber. Mature radishes 
were treated by soil application at a rate of 0.2 Ib/ 
acre with Furadan 4 Flowable formulation containing 
14C-carbofuran (uniformly ring labelled, New England 
Nuclear Corporation). 

Three days after carbofuran application, the rad- 
ishes were harvested, the tops removed and the roots 
rinsed with water to remove adhering soil. Radishes 
were chopped, thoroughly mixed and i00 g portions were 
weighed into 32-oz glass jars. Radish tissues were 
blended using a Model PT-10-35 Polytron homogenizer 
with a PT 35K non-saw tooth generator in 200 ml acetone 
for various times (at maximum speed) and for various 
speeds (for 1.0 min periods). The blended slurry was 

iFlorida Agricultural Experiment Station Journal Series 
No. 965 

0007-4861/79/0021-0238 $01.00 
�9 1979 Springer-Verlag New York Inc. 



poured into a sintered glass filter funnel and the ace- 
tone-water extract was collected by vacuum filtration. 

The total amounts of radioactivity in the extract 
and in the tissue residue were determined. Aliquots of 
extracts were evaporated to dryness in small cellophane 
pouches, combusted ~n an automatic sample oxidizer (IN/ 
US, Model 4101) and the 14C determined by liquid scin- 
tillation counting. Portions of the tissue residue 
were also oxidized and subjected to scintillation 
counting. All combustion samples were done in dupli- 
cate. The combustion efficiency of the automatic oxi- 
dizer and 14C carryover between samples were monitored 
routinely. These parameters, as well as liquid scin- 
tillation counting efficiencies, were constant during 
analyses. 

RESULTS and DISCUSSION 

The results of extraction efficiency (% Extracted) 
vs blending time at maximum speed are presented in 
Table I. Blending time is shown in the far left column. 
The "a" and "b" terms represent the two combustion and 
counting replications for the extract and for the resi- 
due and are included to show the variability of the 
data. The far right column indicates the final temper- 
ature of the solvent immediately after the blending 
was completed. The results indicate that, in general, 
all blending times of 0.50 min and longer at maximum 
speed are of equal efficiency in extracting carbofuran 
treated radishes. The 0.25 min time may be slightly 
less effective removing only 52% of the I~C from the 
radishes. These blending times resulted in extraction 
efficiencies ranging from 54% to 63%. 

One advantage of shorter blending times is the 
factor of solvent temperature. During the first 0.50- 
1.0 min, the temperature rose 8~ During the second 
and third minutes of blending, temperature rises were 
6 ~ and 8 ~ , respectively. Only after i0 min of blend- 
ing were further temperature increases noted. The ex- 
traction efficiency at 0.25 min was relatively good 
and no temperature increase was detected; this indi- 
cates that extraction efficiency is not dependent upon 
elevated solvent temperatures. It would, therefore, 
be advantageous to keep the blending time short in 
order to minimize potential problems related to ele- 
vated solvent temperatures. 

The results of extraction efficiency (% Extracted) 
vs blending speed (i.0 min blending time) are pre- 
sented in Table 2. The speed designations are the 
rheostat designations on the Model PT-10-35 basic as- 
sembly. The blender did not run at rheostat settings 
of "I" or "2" and, therefore, data are not included. 
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Duplicate samples were run at settings of 4, 5, 6 and 
8 and are presented to show variation between samples. 
The "percentage extracted" data indicate that the Poly- 
tron is somewhat less efficient and consistent at the 
lower speeds (3, 4 and 5); the efficiency seems to in- 
crease and stabilize in the speed range of 7 to I0. 

The data in Table 1 and in Table 2 were derived 
from different applications of 14C-carbofuran in formu- 
lated material. It should be pointed out the radish 
tissues appeared to be well disrupted under all the 
experimental conditions utilized. Furthermore, it is 
known from other work done at this laboratory (WHEELER 
et al. 1977) that 55-60~ extraction efficiency repre- 
sents maximum removal of 14C from radishes treated 
with ~C-carbofuran in commercial formulation; exhaus- 
tive Soxhlet extraction of radish tissues yielded no 
significant additional I~C. 

Thus, the Polytron homogenizer is an efficient 
blending device for extracting carbofuran from rad- 
ishes. It is likely that this effectiveness would ex- 
tend to other pesticides and substrates. This homo- 
genizer was efficient for relatively short blend times, 
but exhibited greater effectiveness at higher rather 
than lower blend speeds. 
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