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AUTONATIC REGISIRATION OF ORGANIC ACIDS
IN COLUMNY CHROMATOGRAPEY

CONLONF IO \NKIDETR. anvo PEIIER NEUENSCHWANDER:
[Resseenadly Ledllnncethmioss o ff (Fie Staete Allbolioll Miono poly. (Allko), Helsinki (Finland)
(Ruacived] OQutobBen 2xytliy, 1960).

Galumn  dimanottoggapllic anallgsiss off onganie acids: generally requires laborious
tiitrattiion off @ Roogre mumbberr off fracttibns:. Im ounr labonatoeries- an: automatic apparatus
lhas (bean dexdioped] by means off wiiich the: diffenentr fractions- ofi organic acids are
Wiuted iin weather immedimtielly affter they- leame: the' column,. whereby the pH of the
wsdlution iis loweared] hedlow o sett wallie: forr which thie-apparatus:is:adjusted. The lowering
ff tithe pH iin e solluttiom sttantts am antomatic pistom Burette: which: adds NaOH until
tthe P of tihe wkolutiom agpim reachies: the: sett walue:. The: movements of the piston
Iburetite wonresgpondl dieatily to the: amountt off NaOH] used! to) neutralize the acids
«amdl care mecandied] anttomettizallky:.

AR BARAXOTT S

The fdllowiing apramathus was used! for tle neconding: and! tlie titration: of the organic
adids:

PH-stdt: Thtesttor;,, Nodid! T T, Radiometer Co.,. Copenhagen, the pH was
measured wEing @ comdhined] elketnode: GRS 202>,

[Piston nputtie: Blsttom hanetttie;, Modell E22983, Metrolim), Herisau, equipped with a
Ibuilt-iin sgpedial nesistion.

[Rezordey.: [Brovwm pottenttinmetien;, Honeywell], Minneapolis:.

Wagttic stiomayr:: NMiodlell TE 18y, Netinolinm, Henisau:.

BROCEDURE:

Ohromdtagnafing:.
The @rganic adidls were plhcedl om a silica: gell columm andl separated: according to-the
mathod «f Moasxwimzow a# @l The: acidlk: were: elutedl with a: constantly increasing
amaunt of z-thutmrd] in cdblbnefomm acconding: to; tlie: method! ofi WRENZ.,

HEhttion. In eoxdar to malte tithatiom off the: onganic: acids: possible  these had.: to
Ihe iated iin weattar. A\ gllass cugp witth am oxxerflow: pipe: was: used! as- extraction: vessel
(Hig- m). Wian tiie z-ibuttanoll-elhlbnofornm dropped! into tlie: water;, a. magnetic stirrer
Hegpit the Hguid sunfface im the extmactiom wessell il constant movement; the surface
weas fiurtthear diisthothed] by am aiir cammentr wihichh passed! thirough: the vessel. Without
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this air current breaking the surface, chloroform accumulated, markedly impairing
the results of the extraction. Distilled water was continuously added to the extraction
fluid at a speed twice that by which n-butanol-chloroform left the column, thus
inhibiting the formation of buffers which might influence the pH changes of the water.
A combined glass electrode was also placed in the extraction vessel.

Fig. 1. Extraction vessel used for cluting in water the organic acids leaving the column. The vessel

contains a glass electrode (3) for registering the acidity of the solution, one delivery tube for the

titration fluid (z2), one for the air current (5) and one for the addition of water (x), and a magnetic
' stirrer (6). The chromatography column () also emptics into the vessel.

Titration and registration. \Vhen the acids are eluted and the pH of the solution
has decreased below the threshold value at which the pH-stat is adjusted, an electric
circuit is closed which starts the piston burette and 0.005 N NaOH is added until
the initial pH is reached. The pH-stat was usually adjusted in such a way that the
titration started when the pH fell below 6.g. Fig. 2 shows schematically the whole
set-up of the apparatus for elution, titration and registration.

A pH meter with adjustable set point, and provided with an integral relay, was
employed for pH measurement and automatic titration. As the voltage ratings of
controller and piston burette were different, the latter was connected with the control
output of the pH meter through another relay, which was added to the pH meter.
Thus, manual control of the piston burette also remained possible. For the purpose
of recording the position of the piston at a given time (and thus also the added NaOH
volume) a 5000-ohm linear precision resistor coil (R,) was mounted in the piston
burette housing, its sliding contact rigidly connected with the piston feed mechanism,
so that a well-defined position of this contact on the resistor is obtained for each
piston position. This resistor transmitter (R,) is supplied with direct current from a
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1.5-V battery through resistor R; and voltage divider R,. The latter is used to adjust
the voltage across resistor R, and therefore also serves to position the pen of the
connected potentiometer recorder at a predetermined value prior to the experiment.
\When the piston burette is put into operation by the pH controller and by the inter-
mediate relay, the sliding contact of the transmitter resistor will move and cause a

—~utl}
ﬁ JPistan burette
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pH-stat \1 E:I E’i

i

Fig. 2. Schematic outline of the apparatus for automatic registration of organic acids separated
by~ column chromatography.

Recarder

voltage corresponding to the piston position to appear at the terminals of the recorder.
The latter will then continuously record the NaOH consumption in terms of time
during the titration process, which lasts about 8 hours.

The recorder was adjusted to give maximum deflection when the piston burette
moved from o to 10 ml. The burette could be replaced by others with greater or smaller
volumes according to the amounts of acids present. This method has advantages over
one where the concentration of the NaOH is altered, since a strong base easily causes
overtitration.

This apparatus can be applied for the registration of basic or acidic compounds
separated by column chromatography. A similar apparatus for purposes other than
chromatography has been described by JACOBSEN ef al.3.

Organic acids tn phystological solutions

In our laboratories the above apparatus has been used for determinations of organic
acids in blood and physiological incubation fluids. The material to be analysed was
deproteinized with perchloric acid, neutralized with potassium hydroxide and the
organic acids eluted from the solution with ether according to Swim aAND UTTERS.
The acids were then neutralized with NaOH and evaporated to dryness in a vacuum
exsiccator at room temperature. The dry residue was acidified with o.1 IV H,SO,,
adsorbed on 1 g silicic acid and placed on a silica gel column. The eluted acids were
titrated with 0.005 N NaOH. Fig. 3 shows an example of a chromatographic analysis
of organic acids after an incubation of rat liver slices for 2 hours in a physiological
medium.
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Fig. 3. Example of an automatic recording of organic acids formed in rat liver slices incubated
for 2 h im phyvsiological saline solution.

SUMMARY

An automatic apparatus for the registration of organic acids separated by column
chromatography is described. An example is given of the determination of organic
acids from a physiological incubation fluid. The method can be applied for the registra-
tion of other titratable acids and bases.
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