
Note 

Separation of amino xids from untreated urine on thin layers of silica gel 

Thin-fttycr chromatogr~tpfiic and other methods for the scrwniq of zlmino- 
acidoptlthirs f1:iv.L‘ ken rwiewcd’ :md septlrations of tunino acids from untrtxtcd 

urinr on thin ftlycrs have also brrtn rq-x~rted2-5. In some of these methods. distortion 
due to contaminants is tlvoidsd by usins, for esampk small volumes. The :tpprozrch 
in thr twin-fayr twhniquL x3 has bsen considered to be idcal’ for ths antdysis of amino 
acids for diagnosis of aminoacidoptlthies_ probably bcctmsr untreatrd samples GUI 

be used_ there is no limit to the size of the sample rmpfoycd md t\~o-dimensional 
separations cm br carried out_ The method described in this paper has a11 ofthe above 

advantag~e and is nfso simpfrr_ Ths main signilicance of the prcsrtnt procedure. ho\v- 

ever_ !ies in the tlpprotwh to the probftm of chromatogr3phili g untrtxttzd san~pfes. 
which depends on ccrtoin prcviousI_v rqxxted postulatss”. 

_A 10-g amount of siiirll gcf G (nach St:lhl) \v;ts suspcndcd in 50 ml of \vatcr 
xnd the suspsnsion w;Ls spread ovr’r clean glass plates (10 - 20 cm). the sprwdcr 
b&g adjusted to yield faycrs 0.5 mm thick_ Tfw plates \vert_ x air dried :md wrc’ not 
activated. 

A 4Oyf vofume of untrcatsd urine and 10,~l of ;t solution of an amino acid 
misturc (containing 1 mg sach of aianine_ zirginine. glut:tmic acid. histidinr, kucinr_ 
Iysinr_ nwthionine. phcnyfafanine, taurine. thrconim and tyrosinc per miffifitrc of 
O-01 ,V hydrochloric acid containing 20 I:{, of isopropanof) \vas applied on one cornr‘r 
t>f the plarr as ;L round spot at ;I distance of 1.5 cm tiom the f\vo adjxcr’nt edges_ 

Thr pirltc v.xs subjected to t\vo consecutive runs (10 cm :tnd 1S cm) in the sol- 
vent system isopropanol-isopentanol-ammonia (11:3:5) (solvent A) or pyridintz- 
isopropzmof-isoprntttnol-ammonia (S15:2:5) (sofvcnt B). After these runs. the plate 
\sxs placed under ;I tim for about 1 h so as to drier ofY ammonia. 

Rw~s ~II r/w .wt-and dircc-rion 
The solvent system isopropanol-f~-but~~nol-isL~p~nt~~~~~~f-l~~rmi~ acid-\v:-attzr 
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(5:3:2:1_5rZ) (sofvent C) w;is used for two consecutive runs (10 cm and IS: cm) at 
right-angles to the direction ofthe previous runs. The plate was dried for 30 min under 
a fim and sprayed with a 0_2:/: solution of ninhydrin in acetone in order to stain the 
amino acid spots. 

RESULTS AND DISCUSSION 

The most significant aspect of the present method is the USC of solvent systems 
A and B. in which sodium chloride and urea (in amounts corresponding to urine 

volumes of even 100 pl) move very compactly and therefore do not distort even those 

amino acid spots which migrate close to thenP_ 
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Fig_ 1. Two-dimensional chronmtogrxns of amino acids from untreated urine on thin la\-as ofsilic: 
gel_ For both chrcmxttogrmns. 40.~1 of urine and ;i standard amino acid mkture IV:& spotted for 
chromatugr.lph_. In the tirst direction, t\vo constztttivr runs ( 10 cm and IX cm) wet-e condttcxd in 
solvent X for chromrttogram X and in solvent 6 for chronxtrogrmn B. In the second direction_ both 
chr~mmtogrmns were subjected to t\vo consecutive runs ( 10 cm and IS cm) in solvent C. Amino acids: 
1 ~~ p&n\-lalaninc; Z =: lsucinr; 3 -- tvmsinc; 4 =-- mcthioninc; 5 y- t;tttritle: 6 = histidinc; 7 -~ 

glutamine; S : thrwnine: Y =G glxcinef 10 .=: Ivsinc: I I -;- arginine: 12 : alaninc (elongarcd spot); 
- 13 =: glutmnic acid; U .:: tmx: S = salt. 
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In solvent A, the spot of sodium chloride (RF 0.43) overlaps the spots of rne- 
thionine (RF 0.35) and tyrosine (RF 0.41) but does not distort them. In solvent 6, 

the spot of sodium chloride (R,- 0.40) overlaps the spots of phcnylalaninc (RF 0.33). 
leucinc (R, O.Q)_ ulcthioniue (R, 0.41) and tyosinc (RF 0.39) but dots not distort 
them. It is also interesting that in both solvents A and B_ urea (R, 0.55 in solvcllt A 
and O-53 in solvent B) n~ovcs beyond the positions of ali ofthe amino acids. In solvent 
C (in the second direction)_ phenylalanine (RF OXiS). leucinc (R, 0.71). methioninc 

(RF- 0.64) and tyrosine (RF 0.63) move tk axvay from sodium chloride (R, C_3S) 

(Figs_ 1 A and 1 B). 
lt is difticult to choose betlveen solvents A and B :IS the inost suitabIe t-or USC 

in the tirst direction_ Using sol\-rut A in the first direction, the separation of the 
woup consisting of Ieucine_ phcnylaltu~ine. methioninc and tyrosine is hater but ~hc 2 
separation of the group consisting of glycinc, glutamine. taurine and threonine 
is .poorer (Fig. IA and 1 B). 

The procedure has also been used successfully t-or urine \olt~mcs as high as 

SO-ICCyrl. In such inskinces sotvcnt A is sujxriix to solvent B. 
A 60-~tl \-olumc of plasma-alcohol’ or a similx blood-alcohol misturc C:LII 

ah be conveniently chromttto~r~tphed one-dimensionally for amino acids using sol- 
vent A on silica gel plstes. 

1 n generrrl.. better separations of amino acids have been obtained on cdluhc 

rhan cm silk1 g_el layers’_ in the present method_ ho\vmw-_ good separations m-c pas- 
siblc only on silica pel layers. This result agees well with the fruzt that salts !I?igrate 
diKuscl_v on ~~llulosc layer?; in solvents A and B. 
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