










































10 K. UNGER, P. ROUMELIOTIS, H. MUELLER, H. GOETZ

compounds, which is consistent with theory. The 850% value is smaller by a factor of
5 compared to pyrocarbon-modified silica and by a factor of 25 in the case of reversed­
phase silica packings. This implies that in practical work with carbon packings there
must be careful control of the mass of injected solute as well as the use of sensitive
detectors.

Retention and selectivity ofsolutes on carbon packings in reversed-phase chromatography
Assessment of eluotropic series of solvents. The solvent strength parameter, so,

as well as the order of solvent strengths (eluotropic series) are useful in selecting a
suitable solvent for an analysis in adsorption chromatography.

Neglecting secondary adsorbent effects, the eluotropic strength is defined asl O, 28

where k; is the capacity factor, Ai the molecular cross-sectional area of solute i and
eOk and eOj the solvent strength parameters of solvents k and j. A I is obtained by

where Vi is the molar volume of solute and N the Avogadro number. Using methanol
as reference solvent ( eO = 0), the solvent strengths of various solvents were calculated
and are listed in Table II. The data indicate that the eluotropic series spans only a
small range of eO. As expected, aromatics such as benzene and xylene appear to be the
strongest solvents. The solvent sequence of the two polynuclear aromatics in Table II
is consistent with the findings of Colin et al.l o on pyrocarbon-modified thermal carbon
blacks. Large deviations are observed between the eluotropic strength series of
non-polar and polar molecules. For instance, tetrachloromethane and methyl sul­
phoxide act as much stronger solvents for the two polar solutes. The set of data on eO

is too limited to develop general guidelines and more work will be carried out on this
subject.

The above discussion concerned single solvents as eluents. Much higher
selectivity is expected to be provided by binary solvent mixtures. Of these, only water­
methanol mixtures up to about 45 :55 (vJv) were investigated. By applying the proce­
dure suggested by Scott and Kucera" it was found that above this composition the
eluent ceases to wet the packing sufficiently. The dependence of the capacity factor of
various solutes on the composition of the water-methanol eluent was measured. For
all solutes, log k' rises linearly with the water content, in agreement with the results of
Colin et al." on pyrocarbon-modified silica packings.

Correlation between retention parameters and molecular properties of solutes.
Having established the solvent strength series on carbon packings, it is of particular
interest to explain the retention of solutes in terms of their molecular properties. It
is known for reversed-phase chromatography on silanized silicas that the logarithm of
the capacity factor increases linearly with the number of carbon atoms per molecule,
or more precisely, with the hydrocarbonaceous surface area of solute, TSA s, in a
homologous series at constant eluent compositiorr'P-". A similar behaviour was
observed on pyrocarbon-modified silicas and carbon black". The results obtained on
our carbon packings (Fig. 3) are consistent with these findings. The compounds
studied differ in the number of methyl groups, e.g., methylbenzenes and methyl-
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phonyPJ-13 or f1uorescamine I4 ,J5 derivatives before the HPLC separations. HPLC of
the f1uorescamine derivatives was improved previously in our laboratory to give a
simple, simultaneous and highly sensitive determination of the amines in serumJ6.

Recently, we found that the reaction of many biogenic amines other than Put,
cadaverine and 1,6-hexanediamine (Hda) with f1uorescamine is inhibited considerably
by cupric ion, which may serve to minimize the interference from those amines. This
paper describes a highly sensitive method for the assay of ODC in sample solutions
prepared from tissue homogenates. The method is based on the determination of Put,
formed from the substrate under the optimum conditions for the enzyme reaction,
as its f1uorescamine derivative by means of the previously improved HPLCI6 with
some modifications and utilizing the above observation on Cu2+. An ODC prepa­
ration from rat intestinal mucosa homogenate was employed to establish the assay
procedure, and Hda was used as an internal standard.

EXPERIMENTAL

Materials
All solvents and chemicals were of reagent grade.
ODC was prepared from rat intestinal mucosa as follows. Sprague-Dawley

male rats (8-10 weeks old) were killed by cervical dislocation. The intestines were
quickly removed and placed in saline. The intestinal mucosa was scraped off with a
glass-slide, placed in about five volumes of homogenation buffer (20 mM phosphate
buffer (pH 7.3), containing 0.1 mM dithiothreitol, 10 mM (3-mercaptoethanol and
0.1 mM disodium ethylenediaminetetraacetate) and then homogenized with an Omega
electric homogenizer at 1200 g for 15 min. After centrifugation at 20,000 g for 60 min,
the supernatant was subjected to protein fractionation with ammonium sulphate.
The fraction precipitating between 20 and 80% saturation with ammonium sulphate
was collected, dissolved in 10 ml of the buffer and dialized against 21 of the buffer
for 14 h. The above subsequent operations were carried out at 0-4°C. The protein
concentration was adjusted to 5 mg per 0.3 ml or less with the buffer, and measured
by the method of Lowry et al. 17 using bovine serum albumin as a standard protein.

High-performance liquid chromatography
A Mitsumi liquid chromatograph was equipped with a 7120 syringe-loading

sample injector, a Hitachi gradient device and a Hitachi 203 spectrofluorimeter fitted
with a Hitachi flow-cell unit (cell volume, 20 ,ul) operating at the emission wavelength
of 490 nm and the excitation wavelength of 390 nm. The column (150 x 4 mm I.D.)
was packed with LiChrosorb RP-18 (particle size 5 ,urn; Japan Merck, Tokyo, Japan).
The column temperature was 30 ± 0.5°C. A linear gradient elution was carried out
between 45 and 80 % methanol containing 35 mM sodium benzenesulphonate, 0.1 M
ammonium chloride and 7 mM acetate buffer (pH 4.0) during 25 min at a constant
flow-rate of 1 ml/min.

Procedure
The incubation mixture consisted of 0.3 ml of the ODC preparation, 0.1 ml

of 2 mM pyridoxal phosphate, 0.2 ml of 12.5 mM dithiothreitol, 0.2 ml of 0.1 M
phosphate buffer (pH 7.3) and 0.2 ml of 10 mM ornithine. It was incubated at 37°C
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