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ABSTRACT 

A reversed-phase high-performance liquid chromatography method used to determine penicillins is described. A C,s stationary 
phase is used in conjunction with mixed solvent systems containing acetate buffer, methanol, and acetonitrile in various proportions. 
An isocratic separation is illustrated, but usage of a gradient program varying the composition of the organic modifier gives better 
performance. Detection is accomplished using pulsed amperometric detection to indirectly monitor the penicillins. The detection limit 
for ampicillin is 4 lo-’ M. 

INTRODUCTION 

Penicillins are the most popular class of antimi- 
crobial agents, used to fight off a wide range of bac- 
terial infections [l]. Even though they are widely 
used, the incidence of oversensitive reactions may 
be as high as lo%, with symptoms ranging from 
skin rashes to, in rare cases, fatal episodes of ana- 
phylaxis [2]. Because of their widespread use in 
fields such as pharmaceuticals, health care, re- 
search, and regulation, the analysis of penicillins is 
relevant and has many practical applications. Vet- 
erinarians find penicillins to be useful for fighting 
bacterial infections in various domesticated animals 
[3,4]. This can lead to the transfer of penicillins to 
milk and meat products by and from the animals. 
Although the amounts are small, this is a serious 
matter due to the aforementioned potential for se- 
vere allergic response, even in small doses. This hy- 
persensitivity insures that methods for monitoring 
penicillins in food products must have very low de- 
tection limits [5]. The Food and Drug Admninistra- 
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tion has recently unveiled plans for a nationwide 
screening of milk for several drugs, including pen- 
icillins, so there is a demand for this type of metho- 
dology [6]. 

Most of the current methods use high-perform- 
ance liquid chromatography (HPLC) coupled with 
a variety of detectors. Taking advantage of the car- 
boxylate group of the penicillins, some early sep- 
arations employed anion-exchange HPLC in alka- 
line solution [7,8]. Recent work has focused on re- 
versed-phase HPLC on Cs [9-121 and C18 columns 
[ 1,5,13-l 51. The chromatographic efficiency of the 
reversed phase separations are superior, and the 
more moderate pH values minimize penicillin deg- 
radation. Others have used ion pair separations on 
Crs columns [13,16]. 

The most common detection mode is absorbance 
spectrophotometry in the ultraviolet (UV) region 
[1,5,13-161. The absorbance maxima are just out- 
side the vacuum UV range, resulting in excitation 
wavelengths in the range of 20&230 nm. Detection 
limits have been measured as low as 0.1 to 0.5 pg/ml 
[ 1, 10,151 for direct determinations. Due to the large 
number of compounds displaying absorbance at 
these same wavelengths, peak overlap can be prob- 
lematic for complex biological samples. Application 
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