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Ethopabate (4-acetamido-2-ethoxybenzoic acid methyl ester) is used as a coc- 
cidiostat in poultry feeds’. Published methods for its determination are based on 
gas-liquid (GLC)2-S and high-performance liquid chromatography (HPLC)6 with 
spectrophotometric detection. These methods are tedious and time consuming, as 
ethopabate has to be derivatized in GLC methods and separated by column chro- 
matography in the HPLC method. 

This paper describes a conventional purification procedure involving droplet 
counter-current chromatography (DCCC)‘, and a sensitive HPLC determination 
with spectrofluorimetric detection. DCCC, a form of partition chromatography in 
which droplets of a mobile phase are passed through a column of stationary phase, 
has been used for the purification and separation of various samples. In this work, 
as ethopabate is fairly soluble in acetonitrile and hardly soluble in n-hexane, after 
the extraction of ethopabate from chicken muscles with acetonitrile, the extractant 
(used as the mobile phase) is continuously partitioned with n-hexane (stationary 
phase) and rapidly purified. This method has a limit of determination of 0.1 ng, 
compared with 1 ng for the ultraviolet absorption method. 

EXPERIMENTAL 

HPLC 
A Shimadzu LC-3A HPLC instrument was used, equipped with an SPD-2A 

UV detector in combination with an RF 530 spectrofluorimeter and a column oven. 
The detector was connected to a Hitachi 065 I-mV recorder. Stainless-steel columns 
(50 x 4 mm I.D. as a guard column, followed by 250 x 4.6 mm I.D.) were packed 
with Zorbax ODS (5 pm), obtained from Shimadzu Seisakusho. Ethopabate was 
excited at 306 nm and the emission wavelength was 350 nm. UV monitoring of 
ethopabate was performed at 270 nm. The column oven was maintained at 50°C. 
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Fig. 1. Continuous liquid-liquid partition apparatus. Rl, R2 = Solvent reservoir (acetonitrile, n-hexane); 
V = valve; D = damper; G = pressure gauge; C = PTFE tube; W = waste; L = sample loop; S = 
syringe; P = pump. 

The mobile phase consisted of a mixture of acetonitrile, 0.01 M potassium 
dihydrogen orthophosphate and triethanolamine (4059: 1) acidified with orthophos- 
phoric acid to pH 4.0. In all instances an injection volume of 10 ~1, a flow-rate of 1.5 
ml/min . 

Continuous liquid-liquid partition 
As illustrated in Fig. 1, the column system consisted of three PTFE tubes, each 

220 x 9 mm I.D., which were joined in sequence top to bottom with 350 x 0.96 
mm I.D. PTFE tubes. The total volume of stationary phase was about 48 ml and the 
volume of the injection loop was 25 ml. All experiments were carried out at room 
temperature. Before use, acetonitrile and n-hexane were allowed to equilibrate in a 
separating funnel, and then the upper phase was stored in the reservoir R2 and loaded 
into the PTFE columns as the stationary phase. The lower phase was stored in the 
reservoir Rl and sent off by pump as the mobile phase. 

Reagents 
Ethopabate was obtained from Dainippon Seiyaku and B-naphthol from 

Wako. 

Sample preparation 
A 20-g amount of chicken muscles was homogenized with 50 ml of acetonitrile 

and centrifuged at 2000 g for 10 min. The supematant was filtered through cot- 
ton-wool. Extraction and centrifugation were repeated and the filtrate was diluted to 
100 ml with acetonitrile. A 20-ml volume of this solution was loaded into the sample 
loop of the liquid-liquid partition column, then the mobile phase was pumped at 7 
ml/min through the sample chamber and passed through a narrow tube into the top 
of the first PTFE tube. From the last column, 30 ml of eluate was collected and 
evaporated to dryness at 40°C. The residue was dissolved in 1 ml of acetonitrile 
containing /I-naphthol as an internal standard and filtered with a 0.45 nm membrane 
filter. A lo-,ul volume of the filtrate was injected into the HPLC system for analysis. 

RESULTS AND DISCUSSION 

As shown in Fig. 2, when ethopabate was detected using a fluorescence detec- 






