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~h’~&hninakm of Ifqine and, or+ine’using.acid nfnttycjrin ’ ” _, ., ..; : ,, .‘., ,,,:, :. 
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A recent note’ described a rapid chromatographic method for the determination 
of lysine. -hter a&a a linear relation was reported between optical density (O.D.) and z 
lysine*concentration in ,the range 0-3:~ ,umoles per 6.4 ml aliquot. :This note. reports 
further work ‘on, the. relationship between O.D. and lysine and ornithine concentra-, 
tion; and described chromatographic modifications which permit estimation of both 
ornithine sand lysine. ,, 

.., ,” ‘r 

Ex$evimcntaZ ‘.’ 

Standard cwve reagents. The composition, of buffers and, acid ninhydrin was’ as 
described by BELL A.ND MASON 1, Reagents other than BRI J 35 were of AnalaR grade; 
ninhydrinwassupplied by Koch-Light (l?uriss grade, Cat. No. 4r82h); Standard lysine 
(BDH Cat. No. 37x29) and ornithine (Merck Cat. No. 6906) were prepared in..pH 3;~ 
buffer; Lysine and ornithine solutions contained 0.25-2.5, and 0.1-0.5 ,umoles of amino 
acid, per 2 ml;; respectively. 

,I ~.:::Sti.zndqrd czwi~iz @wedwe: Two ml aliquots of buffer and standard amino ‘Acid 
solutions were pipetted in triplicate into hard glass test tubes of three sizes; nominally 
I27 x 12.7 mm, 152 ,x. x5.9 mm, and 152 x 25.4 mm. Four ml aliquots of acid nin- 
hydrin, were’ added’ and the solutions, .mixed ; the tubes were. then capped with alumi- 
num,.,fojl, a,nd : placed,in vigorously boiling water ,for exactly 15 min. ,Developed solu- 
tions were, cooled in. running watcr for 15 min, ,and the optical, densities read against 
distilled water in JC cm cuvettes’ on a Unicam 
used tiere’44o’rim .and 5i5 ‘nm for lysine’ and 

Wavelengths 

Ch+omatogru$&y.’ Resin, Biorad size,, 25-31 cc; ,working 
column~.height x diameter, 13.5 x 1.1 cm; working pressure, 0.7 kg@&; column 
temperature,;450 ; elution rate, 50 ml per h ; fraction volume, 2 ml; A chromatographic 
standard containing,, 0.4 pmoles proline, 0.4 pmoles ornithine, 8.0 pmoles histidine, 
aid$‘.o pmoles lysine. per ml ,was prepared in pH 2.0 buffer. 

.,‘> .’ ‘.,, 

Reszclts and disczcssion 
‘I Stiwzdard cwves. The mean optical densities developed by buffer and standard 

amino;acid solutions are presented in Table I. 
Lysine. The data and accompanying Fig. 1: show a sigmoidal relationship be- 

tween:O.D; and lysine concentration in the range o-2.5 ,umoles per 6 ml; and illustrate 
that tlieprecise shape of the curve is influenced by the diameter of the tube used for 
colour i develoyjment. .: 

.‘, ., 
“, Linear and, quadratic regressions ,were generated from the data by the least 

square&method; and the’optical densities, predicted from these regressions compared 
,. ,~ith~those:obtai.ned.experimentally. A predicted O.D. was considered satisfactory if 

,it‘ilaywithin: &3% of the observed ,value. Statistically, quadratic regressions fitted ‘1 
the ob&%ed’data betterthan”$l.id~linear regressions for,bothther27 x -12.7 mm and 
p$,?#t3$;9 pm:ztubgi ‘(p <..o,og:F ,= 20.5, ,8.7: respectively on r, 4’ degrees of: free- 

: ‘, dom)Y&$$rt%&en: the:;&& ilimit;wa$ apglied, none, of the regressions’ sstisfactorily 
,’ ,pi~,~~~ea::Oiljl.~ove~ :all’%bserved: lysine concentrations.. I ,‘, ‘L, 
;, ,, ,j;” :.“,,‘,,‘,,, ‘,x’. : 
“,,,‘_, 1,~+ ,.,;,,;. ,’ ‘.( ” 
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TABLE I 

STANDARD AMINO ACID CONCENTRATIONS, AND OPTICAL DENSITIES DEVELOl+D IN TEST TUBES OF 

THREE SIZES 

Amino acid Ofitical density 
(pmolcs pev 6 vnE) 

.’ ,. 127 x 12.7 mm 152 x 15.9 mm 152 x 25.4 mm 
:*,w.:,. 

Lysinc 
0 

0.25 
0.5 
I,0 
115 
2,o 

2*5 

Ovnithine 
0 

0.1 

0.2 

0.3 
0.4 
0,s 

0.022 

O.?II 

0.3GG 
0.630 
o.soo 
0.917 
I.097 

0.004 
0.247 
0.470 
o-73 I 
o.gao 

1.171 

0.022 0.024 
O,ZOG 0.201 

0.346 0.320 
0.575 0.495 
0,747 0.656 

0.892 0.8S7 
I.097 x.113 

0.006 0.005 
=‘*247 0.251 
0.485 0.496 
0*735 O-752 
0.985 I .007 
I.233 I.260 

Onzitlzilze. In 152 x 15.9 mm and 152 x 25.4 mm tubes a linear relation was 
established between O.D. and ornithine concentration in the range 0-0.5 pmoles per 
6 ml. In 127 x 12.7 mm tubes there was some departure from linearity at concentra- 
tions above 0.3 ,umoles per 6 ml. 

The red ornithine complex was found to be unstable under room conditions. 
The mean ,O.D. of triplicate solutions containing 0.5 pmoles per 6 ml fell by an esti- 
mated 2.5% in the first hour after removal from boiling water. In each of the fol- 
lowing two hours the mean O.D. fell by a further 9%. 

Chromatogra#iy. A’ standard chromatogram showing the resolution of 0.4 
,umoles of proline, 0.4 pmoles of ornithine,’ 8.0 pmoles histidine, and 4.0 pmoles of 
lysine is presented in Fig. 2. These results differed from those presented by BELA AND 

pmoles lysfne per’ 6 ml 

Fig. I. Stsndard lysino curves (blank cor~‘cctod). : ‘. 

J. Ckrovnatogv., 71 (1972) ,564:566 



NOTES 

Proline 
04 umoles 

Lysine 
Ornithine 4.0 pmoles 
0.4 umoles 440nm 

5i5nm 5i5 nm 

Histidine 
8.O~moles 
485 nm 

1 
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Fig, 2. SLanclard amino acid chromatogratn. 

MASON’ in the separation of ornithine from histidine, and in the volume of buffer re- 
quired to elute the amino acids. 

The separation of ornithine from histidine provides the basis for the use of this 
technique to determine ornithine and lysine. There are two potential advantages of 
acid ninhydrin over the conventional acetate buffered ninhydrir9. Ornithine develops 
up to five or six times as much colour with acid ninhydrin as an equimolar lysine solu- 
tion, Whereas the colour yields with acetate buffered ninhydrin are similara. Because 
omithine concentrations in natural materials are normally considerably lower than 
those of lysine, acid ninhydrin is more likely to give similar colour yields for both 
amhio’acids ffom a single chromatogram. In addition,’ a number of compounds which 
produce intense colour by reaction with-acetate buffered ninhydrin give little or no 
colour’ with acid ninhydrin 3ed. Calorimetric interference is therefore less likely in 
samples containing “non-protein” amino acids. 

” ‘.,‘Using’ Amberlite IR-120 resin; BELL AND MASON~ eluted the lysine peak of a 
chromatogram’tiith approximately 30 ml of buffer. This allowed at least one lysine 
determination per hour. Under the conditions of the present work, lysine peaks were 
eluted with approximately 60 ml of buffer. Even with two columns and staggered 
loading, one operator could fully process only three chromatograms per day. 

. 

Mr. A. D. HUGHES’ guidance in this work and criticism of the manuscript are 
gratefully acknowledged. 

Soyth Atislialian ‘Defiartment of Agriczclture, 
Bdx gorg, G.P.O., 
Adelaide soor 
(Azcslvalia), 

R. L. DAVIES 

‘I J. ri.‘:B~i~ AND V. C.’ MASON, J. Chromalogv., 46 (1970) 317. 
2 ‘S; MO~RE.A:MD W. 1% STEIN, J. Dial. Chem., 211 (1954) 907. 
3 I?. P. CWIX~LRD, J. Biol. Chcm., xgg (1952) 91. 
4 E. WORK,, 13ioc&w% J., 67 (x957) 416. 

‘Received~May roth, 1972 ,’ ,.- 

J.C?yot+ogv., ‘7r.(zg72) .564-566 


