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ABSTRACT

A high-performance liquid chromatographic method for the determination of vanillylmandelic acid
and homovanillic acid is described. The method is fast despite the great polarity differences between the
two acids. Moreover the sample pretreatment is quick and it does not need complex or expensive equip-
ment. The only requirement is the disposition of two pumps (ot at least two eluent reservoirs) operated
alternalively by means of a switching valve placed before the injection device. This makes the method
available for most routine laboratories.

INTRODUCTION

Many methods have been published for the simultaneous determination of
vanillylmandelic acid {(VMA) and homovanillic acid (HVA) in human urine. The
most appropriate technique appears to be high-performance liquid chromatogra-
phy (HPLC) with electrochemical detection. Previously published methods gen-
erally require long analysis times (because of the great polarity differences be-
tween the two acids) and use time-consuming and/or expensive and complex
hardware for sample pretreatment [1-9].

The method described in this paper allows a simple, quick and inexpensive
sample purification, fast analyses, and requires an apparatus easily accessible to
all laboratories equipped with HPLC instrumentation. Therefore it may be suited
for routine determination of the two analytes.
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Materials

All reagents and chemicals were of analytical grade and were purchased from
Merck (Darmstadt, Germany), except for VMA, HVA and {so-VMA which were
purchased [rom Sigma (8t. Louis, MO, USA). Separation was carried outona 12
cm X 4.6 mm L.D. stainless-steel column packed with 5 um particle sizc RP-18
Sepralyte packing material (Analytichem International, Harbor, City, CA,
USA).

Apparatus and chromatographic conditions

A Varian 8500 liquid chromatograph with the two pumps operated scparately
was used. The first (pump A) was supplied with a solution of citric acid (11.5 g/1)
and the second (pump B) a mixture of the same solution containing 12% (v/v)
acetonitrile. For both pumps the flow-rate was set between 1.3 and 2.0 ml/min.
The access to one fixed pump was swilched manually by means ot a Rheodyne
Model 7040 switching valve. The injector was also a Rheodyne Model 7125 sup-
plied with a 10-g4! loop.

When onc of the two pumps was sclected the second pump was automatically
stopped without any pressure drop. This was obtained by stoppering the outlet
lubing and sctting the maximum pressure [or that pump at a value slightly above
11s operating pressure.

We employed also an ESA Coulochem Model 5110 coulometric detector
cquipped with an analvtical cell (Model 5011) under the following conditions:
detector 1. +0.2 V; detector 2, +0.4 V; attenuation, 15.0 pA full scale.

Alter 3 min conditioning of pump A. 10 ul of the extracted samples were
injected. As soon as the internal standard peak eluted, the eluent was switched
from pump A to pump B, wich was operated until HVA was eluted; then, pump
A was rcactivated and another cycle was started. It 1s advisable to keep the
durations of operations constanl.

Sample preparation

To | ml of urinc sample were added 100 ul of 6 A HCL, 40 wl of a | mg/ml
solution of iso-VMA (internal standard) and 2.0 ml of ethyl acetate. After 2 min
of vortex-mixing the mixture was centrifuged at 2122 g, and 1 ml of the organic
phase was added to another tube containing ! ml ol a4 3.4 g/ solution of potassi-
um dihvdrogenphosphate (pH cg. 4.55). Then samples were vortex-mixed and
centrifuged again, and 10 pl of the lower phase were injected into the chroma-
tograph.

RESULTS AND DISCUSSION

As shown in Fig. 1. only 10 min are required for eluiion of both analytes.
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Fig. i. { Continued on p. 374)
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Fig. |. Representative chromatograms of (a) a blank solution, (b) a reference solution containing 10 mg,]
VMA (), 15 mg/l HVA (3) and 40 mg/1 iso-VMA (2) and (c) unspiked human urine pool. The arrows mark
the change from pump A to pump B. See text for chromatographic conditions.

Moreover, when HVA is not to be determined the next sample may be injected
without the use of pump B.

Quantification was performed by the standard addition method. Linearity was
studicd up to 20 mg/l by adding known amounts of the two acids to a human
urine pool sample (r = 0.998). Within-day and day-to day precision data are
shown in Table 1.
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TABLE 1

PRECISION AND ACCURACY DATA IN WITHIN-DAY AND DAY-TO-DAY MEASURE-
MENTS OF THE TWO ANALYTES

Values und in mgfl; 7 = 10 in all cases.

Within-day Day-to-day

Added Found (mean 1 S.D) Added Found {mean £ S.D.)
VMA

0 1.05 = 0.05 0 1.06 + 0.067
5 6.05 = 0.07 5 6.02 £ 0.10
10 .1 £ 011 10 1.0 + 021
15 158 + 0.30 15 157 1+ 050
{IM A

0 1.85 + 0.11 0 1.83 £ 0.13
5 7.10 £ 0.16 5 7.02 £ 026
10 11.9 + 0.18 10 1.7 £ 029
15 16.7 = 0.25 15 16.6 + 0.56

Detection limits were below 0.1 mg/i for both VMA and HVA. The extraction
recovery was only ca. 60% for VMA and 20% for HVA, which is nevertheless
sufficient to perform a precise and accurate analysis of urine samples.

Our data about the reference levels of urinary VMA and HVA agree well with
those in the literature for chromalographic methods [10].

It is very important to set detector 1 at 0.2 V in order to clininate somce
interfering peaks. We also found no need for complex mobile phases to achieve a
good column efficiency.

The further advantages of simplicity, reliability, speed and inexpensiveness
make this method of potential interest for routine assays.
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