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Accelerated analysis of amino acids in plasma: A 5’/4-hour program 

Rapid analysis 02 amino acids has the obvious advantages of increasing the 
number of samples that may be accomodated during any given period. The resulting 
decrease in the amount of buffers necessary for each individual analysis reduces the 
effective cost per sample. Resolution, however, should not be sacrificed in the attempt 
to reduce the total analysis time. 

An accelerated amino acid analysis system for physiologic fluids which provides 
high resolution has been developedl. The time required for the elution of amino acids 
through arginine, as indicated in figures of chromatograms, was approximately G 11, 
although additional time was necessary to regenerate the basic column. A xso-min 
program for physiologic fluids has been reportedz, but in this program theonine, 
serine, asparagine and glutamic acid are eluted as a single peak, as are proline and 
citrulline. 

The most rapid separation of amino acids in physiologic fluids has been devel- 
oped by &IONDINO". The amino acids separated on the acid-neutral column are eluted 
in a period of 220 min and the amino acids separated on the basic column are eluted 
during the same time period. The temperature of the acid-neutral column is changed 
during the run and it is necessary to cool the column to the original temperahre 
(37.5”) before regenerating the column. The net time committed for each analysis is 
thereby somewhat in excess of the 220 min required for separation. In addition, 
MONDINO~ has demonstrated that as the analysis time is reduced a secondary benefit is 
obtained in that the amino acids may be quantitated by measuring peak height rather 
than measuring the area of each peak. 

The system and ‘methodology of ERTINGSHAUSEN AND ADLERI was utilized in 
these studies with the objectives of reducing the time of analysis and improving the 
elution characteristics of the individual amino acids where possible. The only modifi- 
cation involved was altering the pH of the buffers. 

Resu1.h 
The elution program developed is presented in Table I. Altering the pH of the 

buffers changed the elution sequence of a few amino acids from that reportedl. 
Citrulline appears between glycine and alanine. Cystine (as half-cystine) is cluted 
immediately after alanine and is followed by a-amino-gt-butyric acid. Tryptophan may 
be lost if the pH of the initial buffer pumped through the basic column is not adjusted 
carefully or if the flow from the basic column to the analytical system is nqt correctly 
timed. Ornithine is eluted after tryptophan and is followed closely by lysine, ammonia 
and histidine. Ammonia in samples at: levels escceding 3 ,umoles/ml may partially 
obscure the lysine peak. 

psc~l4ssion / 
‘/:.I * I 

i 
One buffer (pH 5.25) was particularly susceptible to microbial growl 1 ivhicll 

produced blockage of the acid-neutral column and escessive operating pr:l..riT!lres. 
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ELUTION PROGRAM FOR ACCELERATED ANALYSIS OF AMINO ACIDS IN PHYSIOLOGIC FLUIDS’~ 

Period Time Cokzcmn Bfution seqw9zcec 
No. (min) 

Acid-neutvalh 
- 

Basic 

I 2 

2 42 

3 

4 
5 

6 

: 
9 

IO 

II 

12 

32 

32 3.40 
54 5.25 

5; 
*5 
-1-S 
IO 
IO 
IO 

2.70 + 3°/OMC 
2.70 + 3% MC 

5.25 
0.3 N LiOI-I 
2.70 + 3% MC 
2.70 + 3% MC 
- 
- 
- 

- 

- 

4.05 

4.05 
5.27 
5.27 
9.0 
4-0.5 
4.05 
4.05 

Cysteic acid, taurine, 0-phosphoeth~nolaminc, 
urea, aspartic acid, hydroxyprolinc, thrconinc, 
swine, asparagine 

Glutamic acid, @utamine, sarcosinc, prolinc, 
glycinc, citrulline, alaninc 

Cystinc, wamino-wbutyric acid. valine 
Wzthionine, isolcucine, lcucinc, norleucine, 

/?-alanine, /3-amino-isobutyric acid, tyrosinc, 
phenylalaninc, y-amino-butyric acid 

Tryptoplian 
Ornithinc, Iysinc, ammonia, histiclinc 
Cnrnosine 
Argininc 
- 

- 

a Buffers prcpareclaccordingto ERTINGSI.IAUSI~,~ AND ADLE~~~. 

b MC = methyl cellosolve. 
c Analytical system receives flow from acid-neutral column during periocls i-5, flow from 

basic column cluring pcriocls 6--x2. 

YOUNG AND YA~MAMOTO~ have discussed preservation of buffers, and, in contrast to 
their report, microbial growth was prevented by incorporating IOO xng pentachloro- 
phenol dissolved in IO ml methanol in each 4 1 of the buffer (pH 5.25). 

The instrumentation used in development of the program reported here (Tech- 
nicon Amino Acid Analyzer, ModelTSM-IR) was supplied with a buffer program whicll 
required 8 yz h per sample rather than the program of ERTINGSHAUSBN AND ADLERI, 
in which the analysis (but not regeneration and re-equilibration) is complete in 
approximately 6 11. No explanation for this difference was given. The program supplied 
with the instrument produced generally adequate separation although many peaks 
were rather short and broad at the base. 

LONG AND GEIGER” evaluated several parameters in accelerating amino acid 
analysis. The accelerating effects of temperature, pH, and alcohol concentration of the 
buffers were most obvious for the basic amino acids. More recently, MONDINO~ has 
demonstrated the role of column dimensions upon the resolving power of ion-exchange 
chromatography. 

Other authorsl~2~3 use the time required for elution of the amino acids as the 
length of time required for analysis. The total elution time of the buffer program pre- 
sented is 280 min. This time is in escess of that quoted by MONDINO~ for different 
instrumentation. 

Accelerated analysis as produced by tile program reported here improved . i ’ 

elution characteristics of several amino acids as determined by increasing the hcjp 
and decreasing the width of the observed peak on the chromatogram. Peaks imprct* 



NOTES 151 

most were those of cystine, a-amino-wbutyric acid, ornithine, lysine, ammonia and 
histidine. 

Further reduction of analysis time may be possible by increasing the pH of the 
buffers during periods 4 and 5 for the acid-neutral column and increasing the pH and/ 
or ionic strength of tile buffers during periods S and 9 for the basic column. 
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