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The Decomposition of Nine Amino Acids dur:lng Chromatography on Paper %

It has recently deen shovnl that gome deconposition of glycine takes
place during chromatography on Whatman No. 4 peper using phenol-water and

- n=-butanol-propionic acid-water ss developing solvents. Losses of wWp to

'36% were obtained in this system; thege losses could be minimized by
distillation of the phenol before use, and by pre-trestment of the paper

vith oxalic acid., Filter paper pre-treated in this way bed.a pH of L.9,

i compared with 6.7 for untreated paper. This study has now been extended

to include eight olther amino acids.
Before use, the following amino acids were purified chromatographically

" on oxalic acid-treatéd Whatman No. b paper, using distilled phenola-vateg'

followed by n—butanol-propionic acid-vater3 $ DL~[2-1uc]ahnihe (8.2 uc./mg.);
DL-[h-lhc]aapartic acid (10.7 uc./mg.); DI.«[L- Clglutamic acid (9.0 uc./mg.) ;
G]glycine (8.9 uc./ms.) 3 I.--[1 Clleueine (8.0 pc./mg.); DL-[S- c]phenyhlanine

(21,1 pc./mg.)z pL-[3-% c]aerine (1. Tuc./fns )} m.-[a c]tyroaina (2.3 uc./og.)s

" tyrosiue), Aliquots of each euino scid solution containing 0.1 ue. of = 'C

and D[k, pot )vaune (3.1 pe./mg. ).
Each amino acid was eluted with water, evaporated to dryness under
reduced pressure at h0°,- and redissolved in vater (0.1 R-EC1 in the casse of
' b
were spotted onto oxalie-acid treated, or untreated, Whatman No. 4 paper,
and developed either in one or in tvo dimemions as shown in Teble I. The

«»" posltions of radiocactive substancen vere determined by radiosutography

(Kodak Single-Coated Blue-Sensitive Medical X-Ray Film, exposed for 36 daya)

. The radioactive areas were excised from the chromatograms and the radiocactivity

in each spot was counted automatically in the a;bpmtus desoribed by MOSES AND

Lomm-ml‘.



PO,

Toe values reported in Table I are percentages of the total l’!‘(: on

" each chromatogran present in eubstances other than the corresponding emino

acid being investigated; the chemical nature of none of these other substances
has been determined. Each of the amino acids favestigated showed some

R ’brea&dom during chromatography; iu sons caoes a5 umany as twenty deconpoaiuon

products were detected. The extent of decomposition varled from zero with
tyrosive fo two instences, %o over 14 with leucine in one system. Generally,
glycine, lewcine and phenylslanine shoved the grestest degres of breakdown,
w tyrosine tha Jeast; thé other five substences were intermedipte
between these extremes. ' |

Unlike the earlier findings with glycine®, distillation of the phenol

 before use had no detectable effect on amino acid breakdovn. Even glycins,

the breakdown of which was earlier found to be much less extensive after

~ distillation of the phenol, was unaffected. Presumably this is related to

the quality of the undistilled phenol used on the two occasions: HUGGINS
AND M0S25% employed British Drug Houses (Poole, England) Fhenol Detached.
Crystals B.P.C., while in the present study the source wes Mallinkrodt
(8t. Louis, Mo., U.S,A.) Phenol Liquefied Analytical Reagent.

" Pretreatment of the mtompn& paper vith oxalic mcid reduced the

amount of d.ocompoaition by an aversge of 304 omnred with untreated paper.

Tm greater acidity of the oxalic acid-treated paper vas probably responsible

for much of this effect. However, oxelie acid specifically might also be of
izportance, by virtue of its binding of calcfum end magnesium ions in the paper;
there vas some reduction in the extent of breakdown vith oxalic acidetreated
peper even when butanol-propionzc acid-vater (pH 2.5) alone vas used 68 &
3olvent. Tho bemﬁc:ml. otfcct of omnc acid treatuent agmen wvith the -
earner studies on tha mwzc breakdown of mcim
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TABLE I
_ BESAKDOVN OF NINE AMINO ACIDS DURING CHROMATOGRAPHY :
>retreatment Dimen- lst ~ ona Extent of breakdown of amino acid (%)
of paper sions Solvent Solvent Alenine Aspartic Glutamic Glycine Leucine Phenyl- Serine Tyrosine Valine iverage for all
. ) . Acid Acid " alanine amino acids
None 1 Phe - 2.0 3% 5.8 105 5.7 3.0 2.4 0.6 - 1.6 3.8
" 1 Redist, --= 5.8  hh 59 1.6 65 37 20 1.3 1.8 k6
- 1 But-Prop. -- - 3.5 32 3.7 92 107 T.7 10 25 3.3 5.0
- 2 Ph.. But.- 3.0 1.9 3.8 1.1 b2 9.0 2.7 ko 6.8 - 6.3
- 2 Redist. But.- 3.% 2.3 &9 12,6 12,9 1.2 2.2 k.6 6.3 6.7
Fh.  Prop. o [ A T .
- 2 But,~ Pho 701 308 306 - 6“ 1000 B ?01 : 109 . 0.0 ’ 0.& hOs
» © 2 Bute- Redist. 3.9 3.7 b3 89 98 55 08 0.5 1.6 - ka3
walic acid 1 Ph. - 24 37 ST . &7 ko L5 21 05 10 3.3
" 1 . gg?“to hakaded  -. 109 302 o 502 800 | 30.2~ . 2-8 “ 103 Oob 001 300 .
1 Butee em 28 23 37 61 8% T.6 12 3 2.8 - b3
- 2  Ph.,  But.- 2.5 3.5 &8 6.7 n.2 105 .3 LT 3.0 5.0
.. 2 Redist. But.- 1.5 2.2 2.4 6.6 8.4 104 1.h 3.3 2.8 5.3
. 2  But.- Fh. 0.6 0.7 @ 5.2 81 54 28 09 0.6 0.2 2.7
e 2 But,.~- Redist; 009 703 109 900 208 . 2-3 1.1 Q.0 008 . 2'9
Prop. Fh. e : ’ : ; _ et

Abbreviations: Ph., phenol-water; Redist.-Ph., redistilled phenol-water; But.-Prbp. 2 _q-bu’candl-propionic acld-water.



