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Chitin Adsorbent in Thin-Layer Chromatography for
Separation of Nucleic Acid Derivatives

By
Michio TAKEDA and Teruo TOMIDA

The fracitonating ability of chitin powder for nucleic acid bases, nucleosides, and
nucleotides was studied on thin-layer chromatography. The results obtained are summarized
as follows:

The resolution ability of chitin layer was almost equal to that of crystalline cellulose
powder for nucleic acid bases (i.e. adenine, cytosine, guanine, thymine, uracil, and
hypoxanthine), nuclosides (i.e. adenosine, inosine, guanosine, cytidine, and uridine), and
nuclotides [i.e. 2'(3')-monophosphates of adenosine, cytidine, and uridine, and 5
monophsphates of adenosine, inosine, cytidine, and uridine, respectively]. The thin-Jayer
chromatogram on chitin yields a higher Rf-values than those on cellulose layer, throughout.

The solvent systems of saturated aqueous ammonium sulfate solution/7M sodium
acetate/2-propanol and iso-butyric acid/aqueous ammonia/water were suited for chitin
layer as well as for cellulose powder, but the former system had a poor efficiency for the
resolution of nucleotides.

The chromatography on chitin layer brought about a reduction in the developing time.

Ribonucleic acid extracted from yeast was hydrolyzed with dilute hydrochloric acid,
dilute potassium hydroxide, or perchloric acid individually, and each hydrolysate was
fractionated on chitin and cellulose layer. Then, adenine, guanine, cytosine, uracil,
2’ (3")—monophosphates of cytidine, guanosine, and uridine, and 5-monophosphates of

guanosine and uridine were identified in them.
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Table 1. Comparison of separation effects of nucleic acid bases on chitin and cellulose layer in
same solvents

Rj-value X 100

Content of
Base Type of base nitrogen pKa, pKa, Solvent A* Solvent B**
(%
) Chitin Cellulose Chitin Cellulose
adenine purine 51.8 4.15 9.80 33 14 99 96
guanine # 46. 3 3.3 9.20 53 20 75 53
. hypoxanthine ” 41.2 8.8 12.0 65 37 76 52
thymine pyrimidine 22.2 9.94 13.0 68 47 86 73
cytosine v 37.8 4.60 12.6 77 59 88 88
uracil 7 25.0 9.45 >13 80 58 76 56

*Solvent A: saturated ammonium sulfate aqueous solution/7M sodium acetate/2-propanol =
40+9+1,
**Solvent B: iso-butyric acid/ammonia water/water = 33+ 1 + 16,
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Fig. 1. Comparison of thin-layer chromatogram of nucleic acid bases on chitin
and cellulose,

Solvent: saturated aqueous ammonium sulfate solution/7M sodium
acetate/2-propanol =40+ 9+ 1, Made visible in UV-light. Abbreviations
of nucleic acid base : A=adenine, G=guanine, H=hvpoxanthine, T=thymine,
C=cytosine, U=uracil, and M=mixture of bases.
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Table 2. Comparison of separation effects of nucleoside on chitin and cellulose layer in same

solvents
Rj-value X 100
Nucleoside Solvent A% Solvent B*
Chitin Cellulose Chitin Cellulose
adenosine 39 18 92 82
guanosine 59 38 65 41
inosine 68 50 68 42
cytidine 71 64 72 61
uridine 77 68 65 43

*The components of solvent are identical to those described in Table 1.
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Fig. 2. Comparison of thinlayer chromatogram of nucleosides on chitin and
cellulose,
The solvent is identical to that in Fig. 1. Made visible in UV-light
Abbreviations for nucleoside : As=adenosine, Gs=guanosine, Is=inosine,
Cd=cytidine, Ud=uridine, and M=mixture of nucleosides.
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Fig. 3. Thin-layer chromatogram of nucleic acid bases and nucleosides on
silica gel G.

Solvent : iso-butyric acid/aqueous ammonia/water = 33+ 1+ 16. Made
visible in UV-light. For abbreviations of nucleic acid bases and nucleosides
see Fig. 1 and Fig. 2. M;=mixture of nucleic acid bases and Ms=mixture
of nucleosides. '
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Fig. 4. Comparison of thin-layer chromatogram of nucleotides on chitin and
cellulose.

Solvent : iso-butyric acid/aqueous ammonia/water = 33+ 1+ 16, Made
visible in UV-light. Abbreviations of nucleotide : AM=2" (3')-AMP,
GM=2' (3')-GMP, CM=2' (3')-CMP, UM=2'(3')-UMP, 5-nucleotide-5"-
monophosphate, Mj=mixture of nucleotide-2' (3')-monophsphates, and
My=mixture of nucleotide-5'-monophsphates. ( )}t spots on chitin
layer, (--——-—- ) ¢ spots on cellulose layer,
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Table 3., Comparison of separation effects of nucleotides on chitin and cellulose layer in same

solvent
Rj-value X 100
Nucleotide
Chitin Cellulose

2/ (3")-AMP 80 63
2/(3")-GMP 50 32
2/(3’)-CMP 64 50
27(3")-UMP 53 34
5-AMP 72 50
5/- IMP 47 30
5-CMP 61 44
5’-UMP 49 32

Solvent: iso-butyric acid/aqueous ammonia/water = 33 +1 + 16.
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Fig. 5. Thinlayer chromatogram of ribonucleic acid hydroly-
sates with hydrochloric acid on chitin layer.

Ribonucleic acid of yeast was degradated with 1N
hydrochloric acid for lhr at 100°. Developer : iso-butyric
acid/aqueous ammonia/water = 33+ 1+ 16. For abbrevi-
ation see Fig. 1, 2, and 4, expect for M=authentic mixture,
and S=RNA hydrolysates.
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Fig. 6. Thinlayer chromatogram of ribonucleic acid hydrolysates with alkali
on chitin layer.
Ribonucleic acid of yeast was degradated with 0.3N potassium hydroxide
for 18hr at 37°. Developer : iso-butyric acid/aqueous ammonia/water =
33+ 1+16. For abbreviation see Fig. 1, 2, and 4, expect for M=authentic
mixture, and SSRNA hydrolysates.
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