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Recently, we reported results on analysis of synthetic samples of cytokinins
and other modified ribonucleosides using high-resolution fused-silica capillary gas
chromatography (GC)'-2. We have now applied these procedures, modified by the
use of a nitrogen-phosphorus detector (NPD), to analysis of the natural cytokinin
content of a sample of tRNA.

EXPERIMENTAL

A 100-mg amount of tRNA from wheat germ (Sigma; 18.6 4,60 units/mg)
was hydrolyzed with snake venom and alkaline phosphatase according to the pro-
cedure of Hall® as modified by Murai et al.*. The solid residue of ribonucleosides
obtained from the reaction was extracted five times with 10-ml portions of water-
saturated ethyl acetate® and the combined extracts were evaporated in a 2-ml reaction
vial and then dried in vacuo over P,Os. Next, 375 ul ethyl acetate and 125 pul
bis(trimethisilyl)trifluoro acetamide were added and the mixture was silylated at 150°C
for 30 min. Trimethylsilyl (TMS) derivatives of standard cytokinins were prepared
using the same method.

Cytokinins were analyzed on a 30 m x 0.25 mm SE-54 fused-silica capillary
column operated in the splitless mode as decribed?, except that a Hewlett-Packard
Model 19304B NPD at 280°C was used in place of a flame ionization detector (FID).

RESULTS AND DISCUSSION
The NPD was more sensitive to silylated ribonucleosides than the FID used

in earlier work. Estimates based on GC peak areas indicated that there was an 8-fold
to 10-fold greater response using NPD (0.1 nanogram range) than with FID for TMS
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derivatives of trans-ribosylzeatin (t-ZR) and N°®-methyladenosine, respectively. Re-
cent work® with permethylated cytokinins showed that 25-pg quantites of these com-
pounds could be detected with an NPD, although the derivatization procedure is
somewhat more complex. In the analysis of biological samples for ribonucleosides,
the NPD system is useful to indicate the presence of nitrogenous compounds re-
quiring additional characterization.

Analysis of a 0.5-ul aliquot of the silylated residue from the tRNA extract
(Fig. 1) shows a peak that elutes at 44 min which has the same retention time as the
cytokinin cis-ribosylzeatin (c-ZR). This peak was well separated from all other com-
ponents obtained from the reaction mixture.
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Fig. 1. Isolation of cis-ribosylzeatin (c-ZR) from ethyl acetate extract of enzymatically hydrolyzed tRNA.
0.5 pl of silylated sample (100 ug equivalent tRNA) separated on 30 m x 0.25 mm SE-54 fused-silica
capillary column using splitless procedure and NPD. Additional peaks which co-chromatographed with
authentic samples of known naturally oceurring cytokinin-active ribonucleosides: 1 =N5-(4%-isopenten-
yl)-adenosine; 2= trans-ribosylzeatin and 2-methylthioisopentenyladenosine; 3 = cis- 2-methylthioribosyl-
zealin.

Chemical ionization mass spectral analysis? of the compound gave the same spectral
pattern as that from authentic TMS,-c-ZR with characteristic ions at m/e 640
(M+H)*,624(M —CH,)* and 550 (M — OSi(CH3)3) * . Silylated authentic samples of
all cytokinins known to occur in tRNA? including Né-(A%-isopentenyl)adenosine
(IPA), the earliest cluting standard, separated from the major contaminants of the
tRNA hydrolyzate on the SE-54 column. The major components in the chromato-
gram are probably adenosine and other parent and modified ribonucleosides; these
compounds are the principal constituents of tRNA. Burrows et al.” have identified
three additional cytokinins in wheat germ tRNA including TPA and the 2-methylthio
derivatives of isopentenyladenosine (ms IPA) and cis-ribosylzeatin (c-msZR). Small
peaks were observed in the high-resolution system (Fig. 1) which co-chromato-
graphed with these compounds (msIPA and t-ZR co-chromatographed on the SE-54
column). ¢-ZR was the most abundant cytokinin in the tRNA sample; the estimated
quantity of this compound recovered was 250 ng per mg tRNA. The quantities of
tRNA species may differ from one commercial lot of tRNA to another so the quantity
of cytokinin may vary among lots.

ACKNOWLEDGEMENTS

We thank Dr. J. Corse, USDA, Albany, CA, U.S.A. for synthetic cytokinins



NOTES 349

and T. H. Vaughn and Mary Lowe for technical assistance. This is Kentucky Ex-
periment Station Article No. 82-10-3-267. Mention of a trademark, proprietary prod-
uct, or vendor does not constitute a guarantee or warranty of a product by the U.S.
Department of Agriculture and does not imply its approval to the exclusion of other
products or vendors that may be suitable.

REFERENCES

1 T. R. Kemp and R. A. Andersen, J. Chromatgr., 209 (1981) 467.

2 T. R. Kemp, R. A, Andersen, J. Oh and T. H. Vaughn, J. Chromatogr., 241 (1982) 325.

3 R. H. Hall,Biochemistry, 3 (1964) 769.

4 N. Murai, D. J. Armstrong and F. Skoog, Plant Physxol 55 (1975) 853.

5 D.J. Armstrong, W. J. Burrows, P. K. Evans and F. Skoog, Biochem. Biophys. Res. Commun., 37 (1969)
451,

wn

A. E. Stafford and J. Corse, J. Chromatogr., 247 (1982) 176.
W.J. Burrows, D. J. Armstrong, M. Kaminek, F. Skoog, R. M. Bogk, S. M. Hecht, L. G. Dammann,
N. J. Leonard and J. Occolowitz, Biochemistry, 9 (1970) 1867,

6
7



