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It has been reported that catechoiamines adsorbed ou a cohuuu of Amberlite 
IRC-50 buffered at pH 6.045 could be eluted with aqueous boric acid solution14. 
Separation of norepinephrine aud dopamine has been achieved by using 0.7% 
aqueous boric acid solution as the eluent*. 

In the present investigation, the chromatographic separation of catecholamines 
ou a buffered Amberlite IRC-50 column was studied using a boric acid-containing 
buffer as eluent. 

EXPERIMENTAL 

Epiuephriue hydrogen tartrate was purchased from Nakarai (Kyoto, Japan) 
and norepiuephine hydrogen tartrate, isoproterenol hydrochloride, dopamine hydro- 
chloride aud deoxyepinephrine hydrochloride from Yashima (Osaka, Japan); other 
chemicals were of reagent grade. Stock solutions of catechohunines corresponding to 
1 mg/mI of the catecholamine base were prepared in 0.01 M hydrochloric acid. 

Ion-exchmge resin 
Ambertite LRC-SO (A-G.) was pulverized, graded according to size and washed 

as described previouslys; the fraction of size range 50-65 pm in the wet sodium ion 
forq was used, A suspension of the washed resin in the sodium ion form was buffered 
at the pH of the due& with~phosphate-boric acid so!ution 1 OF 3 (Table I). SoWion 
I was used whea the elueut to be used contained l/6 M boric acid and solution 3 WAS 

csed when the eluent to be used contained 2/3 M boric acid. Eluents were prepared 
by mixing phosphate-boric acid solutions as indicated in Table II. 

&ler being washed with the eluent to be used fcr the chromatographic separa- 
tio& the thick suspension of the resin was poured into a cofurm aud allowed to settle 
under gravity. The column was then washed overnight with the elueut under a hydro- 
static pressure of 6.2-0.25 kg/c& at 30”. 



TABLE 11 

COMPOSITIONS OF ELUENTS 
___. -_ _..~ __ 

Eh.leRt pH’ Solutions to be mixed” 

k 
- 

6.60 I and2 
B 6.00 4and5 

* pE-5 was measwed ;?t 20” using a Modet HM-5.4 glass e&&o-de pH meter manufzctcred by 
TOA Efectrooics (Tokyo, Japan). 

** Phospha:e-boric atid solutions &ted in Table 1. 

TABLE III 

CONDFT’IONS FOR CHROMATOGRAPMIC SEPARATION OX AMBERLiTE IRC-50 
In all i~~t~&ces, the column diameter was 9 mm. 

figure f?&eRt Column leiigtfz flow-rate Mean volume of 

(ml (mll/ll one fraction 

(ml) 
.___ . . 
I A 42.0 14.8 1.48 
2 B 59.5 11.9 0.99 

--- 

Chromarographic separation of syniheiic mixtrcres 
The conditions for the &iomato~phk separation are given in Table III. 

Stock soiutioris of each am:& were mixed and diluted with the eiuenf to give an 
amine base concentration OF l-5 pg/m. A 2.~ml volume of ‘rhe soIuti6n was added 
to the-&lumn. Af%er the solution bad drained into the coiu.mn, the catechofamines 
were ekted at 30” under a hydro&atk pressure of Q.2-O.ZS kg@G and the efuzte 
was coikcted~uslng a timer-operated fraction collector. Each fraction was n&cd with 
2.0 ml of 0.3 K hydrocbioric acid and the FTuorescerxe was ineaiwed at 315 nm, 
witb excitation at 280 nm, by rrsing a Ritacbi Model MPF-2A fluorescence spectro- 
#&o_met*_ 

RESWL~ AND =>iSC&JSSlON _ -- 

. XI wa.C hound that eiution or catechoi&& fi-om a coIu& of bufEred 
Amberrite ZRC-50 was governed mainly by pE& boric acid concentration and sodium 

_ 



Froctlon No. 

Fig. 1. Elution ofcatecbolamines with duent A under the conditions given in Table LIL. Peaks: 1 = 

isopzoterenol: 2 = epinephrine; 3 = norepinepbrine; 4 = deoxyepinephrine; 5 = dopamine. 

ion concentration of the ehmt, and complete separation of catccholamines was pos- 
sible at pH 6.6, with eIuent A contaisxing I/6 M boric acid and 0.11 M sodium ion 
(Fig. I). With an eluent of higher pH, the elutioa volume ofcatecholamines descreased 
and the elution of deoxyepinephrine and dopamine was accelerated more than that 
of the other three mtechoI&nines, resulting in overlap of deoxyepinepkrine and 
norepinephrine at pH 7.0. With an eluent of lower pH, the elution volume of c&echo& 
amines increased and the elution of deoxyepinepkriae and dopamine was retarded 
more than that of norepinepkrine, but the separation of isoproterenol, epinephrine 
and norepinephrine was not improved. 

An increase in the boric acid concentration of the duent resulted in a decrease 
of the elation volulre ofcatecholamines. With the eiuent of pH 6.6 containing 213 A4 
boric acid and 0.11 M sodium ion, catecholamines were eluted closer to each otker, 
tid deoxyepinepkrine overlapped with norepinepkrine. The separation of deoxy- 

UC 60 60 7kJ M 

Fractron MD. 

Fig_ 2. Ei&oEl of c&echoIamines with eluent B under the conditions given in Table HI. Peaks: 1 = 
isoprotezad; 2 = epinephrine; 3 = norepiaepkizxe; 4 = deoxyepinepbrine; 5 = dopamine. 



TABLE IV 

RECOVERY OF CA’FECKOLAMINES FROM -FKE tiLUMN 

CatechoZut&e Efuend A Ugenr B 
- 

Added Recovered Arided Recmered 

(FL?1 ~.Wl tP& &gl 

Isoprotemol 2.0 2.06 2-0 l.EO 
Epinephrine 2.0 2.04 20 2.08 
Norepineptine 4.0 4-21 4.0 3.74 
Deoxyepinephrine 4.0 4.11 A0 4.07 
Dop2mine 10.0 9.66 10.0 9.16 

epinephrine from norepinephrine could be achieved by using an eluent of lower pH, 
but the separation of epinephrine from norepinephrine hecame poor. An increase in 
the sodium ion concentration of an eluent was found to have a similar e&et on the 
elution of cztecholamines to an increase in the pH of the eluent, and when a mixed 
bufter of pH 6.0 contzimng 213 M boric acid ws used as the eluent the optimal sodium 
ion concentration of the eluent for the separation of five catecholamines was 0.22 M 
(eluent B, Fig. 2). 

Although a better separation of catecholamines was obtztined with eluent A, 
eluent B containing 213 M boric acid will be more suitable for the analysis of the 
catecholamines from biologocal samples, as the catecholamine fraction eluted from 
a cohunn of Amberlite CC-50 with 213 M boric acid solution can be added directly 
to the analytical column equiiibrated with eluent B after adjtlsting its pH to 5.9-6.0 
(refs. 2 and 6). 

The column could be used repeatedly and the recovery of catecholamines from 
the column was satisfactory (Table IV). The application of the chromatographic 
system to the quantitative analysis of catecholamines in biological samples will be 
reported later. 
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