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Different chromatographic methods for the separation of tryptophan metab- 
elites from different biological materials have recently been reviewed’. During the 
last decade, diEerent column chromatographic techniques using sialic acidz, Amber- 
lite IR-12(Y, Sephadex G-25 4, Sephadex G-105, Dowex-16, and DEAE cellulose’ 
have been described. These methods have the disadvantage of being limited in appli- 
cation to either a small number of tryptophan metabolites or a specific group of 
indole derivativest-8. However, a method for the separation of tryptophan and 15 
metabolites by ion-exchange chromatography using Sephadex QAE-A 25 and carboxy- 
methylceIlulose in a continuous system has been reportedg. 

In this communication a method is described for the separation, identifkation 
and quantitative determination of tryptophan metabolites by chromatography on 
polyamide columns. It has been applied successfully for the separation of trypto- 
phan metabolites in P. notatum culture media. 

MATERIALS AND METHODS 

The indole derivatives were purchased from Sigma (St. Louis, MO. U.S.A.) 
and polyamide resin from Wijhn (Eschwege, G.F.R.). Formylanthranilic acid was 
prepared from anthranilic acid and 98% formic acid according to the method des- 
cribedbyZentmyer and WagnerlO_ 

Samples and chromatographic procedures 
Polyamide was washed and equilibrated with 20% ethanol before packing on 

to the cohnnn (30 x 0.7 cm I.D.). IO-ml amounts of standard solutions containing 4 
or 5 compounds dissolved in 20% ethanol were applied at the top of the coiumn. 
Uniess otherwise- stated the concentration of each compound was 0.1 m&ml. The 
adsorbed materials_were eluted with ethanol in a stepwise gradient ranging from 20 
to 95% ethanol prepared in distilled water. The absorbances of the eluates were 
recorded at 280,300,330 and 360 nm. 

Analysis of the column efluent 
Eluates from the column were concentrated under vacuum and subjected to 

paper chromatographic analysis using Whatman No. L paper sheets. Spotted chroma- 
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-tograms were developed using two solvent systems; propan-2-okmmonia-water 
(2COtlO:20) (I) and 20% KC1 (II). The air-dried chromatograms were examined in 
W light and spots .were visnalized by spraying the chromatograms with Ehrlich or 
snlphanilic acid spray reagent#*~. The extinction coefhcients at 330,280 and 300 run 
were used for the quantitative determination of anthranihc, formylanthranilic and 
indol&-acetic acids, respectively. Tryptophan was determined according to the 
method of ConcosP. 

Maintainance, subculturing, and growth medium of P. notattun 
Cultures were grown and maintained on Czapek Dox’s medium as previously 

described14. The basal medinm is supplemented with 0.37% tryptophan. 

RESULTS AND DISCU§SION 

The behaviour of the tryptophan metabolites considered and their elnants is 
shown in Table I. The tested standards were elnted in the following order; tryptamine 
hydrochloride, tryptophan, and kynnrenine sulphate (20 % ethanol) ; indole-3-aldehyde 
(early fraction of 40% ethanol); anthranilic acid (late fraction of 40 % ethanol), 
indole-3-acetic acid (60 y0 ethanol); indole-3-acrylic acid, formylanthranilic acid 
(80 % ethanol); and indole-2aboxylic acid (95 % ethanol). Th& unresolved com- 
pounds can be easily separated and identified by paper chromatography using the 
solvent systems I and II (Table I). The data listed in Table I show that neutral corn- 
pounds and those of low polarity tend to be eluted at lower concentrations of ethanol. 

TABLE I 

ELUTION OF TRYPTOPHAN METABOLITES ON A POLYAMIDE COLUMN 
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The methods available for calorimetric determination of tryptophan metab- 
olites in fermentation media with or without paper chromatography lack speci- 
fi~ity~~~‘. Also, interference by phenolic compounds present in culture media with 
the nitrite. Ehrlich and Salkowski reagents on the chromatograms of. partially 
purified fractions, is well know~P~~. 

The present method is used for the isolation andidentitication of P. nutafum 
tryptophan met&o&s. Four day culture Ghrate was extracted with three successive 
portions of ethyl acetate, after acidification with tartark acid. The extract& metab- 
olites were separated into acidic and non-acidic fraction according to the method 
of Lame&. The elution profile for the acidic fraction is shown in Fig. 1. The elution 
sequence was established by paper chromatography as described above. Although 
the elution sequence is reproducible, a shift in the position of authranilic acid aud 
indoleacetic acid peak was observed. This may be due to overloading of the columu 
by the presence. of phenolic acids e.g. 2,3dihydroxybenzoic acid in this fraction. 
However, it was eluted by 1% formic acid in ethanol (Fig. 1). Paper chromatographic 
analysis of the neutral fraction revealed the presence of catechol, but no other 
tryptophan metabolites. 
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Fig. 1. Separation oE tryptophan metabolites in the acidic fraction from P. twfufum culture filtrate 
on a polyamide column (0.7 x 30 cm). Absorbance at: M 280 mn; W 300 nm; x - x 330 
Ilm. 

For microscale quantitative dete rmiuatious a mixture (N-150 pg) of trypto- 
phau, anthranilic acid, indole-Zacetic acid and formylauthramlic acid in 7.5 ml of 
20”/0 ethanol was applied to a polyamide column (21 x 0.5 cm I.D.). A typical 
elutiou proHe for four standard materials encountered in P. n~tafurtz culture fihrate 
is shown iu Fig. 2. The extinction coefficients were used for quantitative determiqation 
of the microgram amounts of standard. It is obvious from the quantitative recoveries 
that no irreversible adsorption takes place on the column. (Fig. 3 and Table II):The 
method is reproducible (Fig. 3) and could be useful for the determination and quali- 
tative identification of tryptophan metabolites in fermentation media and possibly in 
other biological fluids. 
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Fig. 2. Typical elation profile for standard mixture of L-tryptophan, anthranilic acid, iadole-3-acetic 
acid and formylar?thranilic acid (150 pg each) on a polyamide column (0.5 x 10 cm). Absorbance at: 
4B-B28OMl; x- x 33onm;g--o3Oomn. 

Fig. 3. Peak area as function of amount of sample applied:to the polyamide.column. x , Tryptophan; 
0, aathraoilic acid; a, formylanthraniic acid. 

TABLE II 

RECOVERY OF TRYPTOPESAN, ANTHRANILIC ACID AND FORMYLANTHRANlLIC 
ACID 

Chncenfration 4 ~.Compounk 
(Fe! ” 

LL Tryprophail Anthranilic Formykznthranilic 
acid acid 

50 (Z-46.0) 
SE lr2.7 

75 63.4 
(62.1-65.0) 

SE f 0.83 
100 89.06 

(8.5.6-91.6) 
SE & 1.03 

150 133.3 
(126.0-144.0) 
SE & 3.07 

47.66 
(45.0-50.0) 

SE f 1.06 
71.06 

(70.0-73.2) 
SE i 1.06 

91.2 
(81.2-97.6) 
SE&S_08 
136.9 

(130.W42.8) 
SE f 3.73 

47.23 
(46.048.2) 

SE i 0.77 
70.4 

(69.3-71.9) 
SE & 0.77 

89.3 
(87.7-90.0) 

SE zk 3.7 
134.5 

(130.5-146.0) 
SE i 2.8 

ACKNOWLEDGEMENT 

This work was supported by a grant (No. HE-19-77) from the National Research 
Centre Cairo, Dokki, Egypt. 



444 NOTES 

REFERENCES 

1 k Hanson, H&dbook of ISperimental Pharmaca logy. 19 (1966) 66. 
2 L. E. Powell, Natwe (Lmzn), uw) (1963) 79. 
3 C. A. Ben&, F. M. Vemoese and A. DeAntoni, Chin. Chtm. Acta, 17 (1967) 383. 
4 IX G. Scl~Iossberger, H. Kuch and I. Burrow, Iioppe-SgZer*s 2. Physiol. Chem., 333 (1963) 152 
5 S. Iskbic and D. KegIevic, AMI. Biochem., 7 (1964) 297. 
6 M. Nishino, T. NoGucbi and R Kido. AnaZ. Bzkcfzem., 47 (1972) 314. 
7 N. C. Chen and R K. GhoIson, A&. Bk~~hem.., 47 (1972) 139. 
8 L. v. Hades, R Kido and M. Schmaeler, Preparative Biuchem., 4 (1974) 47. 
9 M. Bakri and I. R Carlson, &aZ. B&hem., 34 (1970) 46. 

10 D. T. Zenimyer and E. C. Wagner, J. Org. Chem., 14 (1949) 967. 
11 S. K. Wadman and P. K. de Bree, in D. I. Smith and I. W. T- Se&ins (Editors), Chromatographic 

wzd EIectrophoretic Techniques, Vol. 1, Heinemann, London, 4th ed., 1976, 126. 
12 R-W. A. Oliver, in D. I. Smith and J. W. T. Se&ins (Editors), Chromatographtc and Electro- 

phoretic Teehni~ws, VoL 1, Heinemann, London, 4th ed., 1976,138. 
13 J. M. Concon, An& Bidhem., 67 (1975) 206. 
14 M. Y. -el and M_ M. TeJxzny, Acta Bid M&L Ger., 30 (1973) 13: 
15 S. A. Grodon and R k We&r, Plant Physid, 26 (1951) 192. 
16 B. B. Stowe and K. V. Thiman Arch. Biockem. Biophys., 51 (1954) 499. 
17 B. B. Stowe, K. V. Thiman znd’N. P. Kefford, Plant Phystil., 31 (1956) 162. 
18 R. S. Platt, Jr. and K. V. Tbkan, Science, 123 (1956) 105. 
19 P. Lzrsen, Modern Methods of Plant A~&ysis, 3 (1955) 571. 


