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Chitin Adsorbent in Thin-Layer Chromatography for Separation
of Phenols and Amino Acids

By

Michio Taxepa and Teruo ToMIiDA

Chitin is known to resist many reagents because of the intermolecular hydrogen
bonding between carbonyl and amide groups?® . FORWARD ¢/ al” reported that
linear polyamide is able to absorb polar substances with the formation of hydrogen
bond in the amorphous region.

The present investigation was undertaken to see if the polysaccharide have an
ability for adsorbent of thin-layer chromatography. The results obtained were sum-
marized as follows:

An adsorption activity of chitin powder was greater than that of cellulose powder
for each coloring matter applied (i.e. methylene blue, tartrazine, victoria blue, and
phloxine) in aqueous solution, especially the former two which has the nonionic
nitrogen atom in molecule seems to be absorbed strongly.

The adsorbent activity, which was evaluated by STauL’s method 2, of chitin for
thin-layer chromatography was somewhat greater than that of polyamide, but con-
siderably smaller than that of silica gel.

A separating ability of chitin layer for some phenols was superior to those of
silica gel and polyamide layers of which applications had already been reported in
some studies!®) . 4

For resolution of amino acids on thin-layer, chitin powder had the almost equal
ability to silica gel. But, on chitin-layer, the basic amino acids travel much faster
than on silica gel, while the Rf-values of acidic ones are decreased.

*IKBEAE ISR Hi583%, 19694F 6 H30H =L
Contribution from the Shimonoseki University of Fisheries, No. 583.
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Table 1. Comparison of adsorption activity of chitin and cellulose for coloring matters at

30°C.
Coloring matter Adsorption activity (mM/g)
Content of
Name Acidic or bacic nonitonic N Chitin Cellulose
(%)

methylene blue basic 11.2 0.2 (0.01)
tartrazine acidic 10.5 1.6 0
victoria blue basic 2.4 2.5 2.3
phloxine acidic 0 2.1 1.0
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Fig. l-a. Comparison of the activity of polyamide, silica
gel G, and chitin for adsorbent of thin-layer
chromatography.

Solvent : benzene.
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Fig. 1-b. Compari.son of the activity of polyamide,

silica gel G, and chitin for adsorbent of thin-layer
chromatography.

Solvent : n-hexane.
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Fig. 2. Comparison of thin-layer chromatogram of some phenols on polyamide,

silica gel G, and chitin with 209, acetone aqueous solution.
Visualization with diazotized benzidine solution.

Phenols: (1) resorcinol, (2) hydroquinone, (3) pyrogallol, (4) phloro
glucinol, and (5) mixture.

from

Silica gel G

SO

b-Gla L-Glu

0.0,

Arg

start

front

Chitin

T

»r N
00 UU
D-Glu  1-Glu Ary (\J

Y
mixture

. st;u't

Fig. 3. Comparison of thin-layer chromatogram of amino acids on silica gel G

and chitin, using solvent of n-butanol/acetic acid/water= 3

1L
Abbreviations for amino acid : Glu=glutamic acid, Tyr=tyrosine,

Arg=arginine,

Visualization with ninhydrin solution.
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Fig. 4. Model separation of a mixture of some amino acids on chitin
layer, using solvent of n-butanol/acetic acid{water=3:1: 1.
Abbreviations : Ala=alanine, Arg=Arginine, Cys=cystine,
Val=valine, Tyr=tyrosine (browned spot). '
Visualization with ninhydrin solution.
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Fig. 5. Thin-layer chromatogram of some amino acids on chitin layer, using solvent
of n-paropanol/water=64 : 36 (w/w). L
Abbreviations : Gly=glycine, Ala=alanine, Va=valine,
Leu=leucine, Pro=proline, Met=methionine, Cys=cystine,
Asp=asparatic acid, Glu=glutamic acid, Arg=arginine, Lys=lysine,
His =histidine, Phe=phenylalanine, Tyr=tyrosine, Ser=serine.
Visualization with ninhydrin solution.

Table 2. Comparison of Ry-values of some amino acids on silica gel and chitin layer
in solvent of m-propanol/water=64:36 (w/w)

Ry-value x 100 R! y-value** x 100
Amino acid : AR pHE*
silica gel* chitin silica gel chitin
glycine 32 54 58 68 10
alanine 37 61 67 76 9
valine 45 75 82 . 94 12
proline 26 61 47 76 29
methionine 5‘1 76 g3 95 2
cystine 32 29 58 36 —12
asparatic acid 33 17 €0 21 —39
glutamic acid : 35 26 64 33 —31
arginine - 2 48 4 60 56
lysine 2 51 4 64 60
histidine 20 58 36 73 37
phenylalanine 58 80 105 100 — 5
tyrosine ‘ 57 70 104 88 —16
serine 35 57 64 71 7
leucine . 55 80 100 160 0

*  Values by BRENNER, M., et al : Experientia, 1§, 101 (1962).
¥k Rl y=Rj - value in reference to leucine.
% ARy =(R!y on chitin—R/y on silica gel) x 100.
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