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Thin-Layer Chromatography of Saccharides Obtained
by Degradation of Chitin-II.
Separation of Chitin-oligosaccharides

By

Michio Taxepa and Teruo ToMmIipA

It has previously been reported that glucosamine, N-acetyl-glucosamine, and chito-
oligosaccharides (oligosaccharides of 2-amino-2-deoxy-D-glucose) were fractionated
effectively by thin-layer chromatography with solvent mixture of n-propanol/water/
ammonia and silica-gel.?) The present investigation was undertaken to find a method
of separation of chitin-oligosaccharides (oligosaccharides of 2-acetamide-2-deoxy-D-
glucose) with thin-layer chromatography.

The sample for thin-layer chromatography was prepared by degradtion of chitin
with hydrochloric acid in the manner described by RUPLEY®) except that ion-
exchanger used for desalting.

Solvent systems of #n-butanol/pyridine/water, methanol/n-butanol/water, and
n-propanol/n-butanol/hydrochloric acid were found to be suitable for the separation
of the sample on silica-gel. Especially, eleven spots were fractionated effectively with
the solvent mixture of methanol/n-butanocl/water (50+30-+10).

A plot of log (Rr/1-Rs) against the order of spot yielded a line consisted of
two straight linear portions that differ in slope. These two linear portions can be
assumed corespond to the homologus series of chito- and chitin-oligosaccharides, re-
spectively.

The addition of kieselguhr to silica-gel for absorbent resulted in a considerable

separability.
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Fig. 1. Thin-layer chromatogram of chito-oligosaccharides with n-pro-
panol/n-butarol/0.IN HCI (2+1+1) and silica-gel
Length of run: 15x2 cm,

(1) Glucosamine, (2) glucosamine+ N-acetylglucosamine,
(3) N-acetylglucosamine, and (4) chito-oligosaccharides.
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Table 1. Fractionation of degradated products of chitin with thin-layer chromatography
on silica-gel

Numbcr of spot scpalafed

Developer Leng(;}l run ARy Chlto ohgo— Chitin-oligo-
(cm) saccharides saccharides
BuOH/Py/W/Am (50+3C-+20+1) 15 + 4~5 3
” 4 (50+25+20-+1) 15%2 + 4 3~5

BuOH/Py/Am (404-60+1) 15%x2 + 4+ tailing
BuOH/Py/W/DMSO  (50--30+20+0.5) 15 + 4+ tailing
BuOH/2,6-Lu/W 3G+241) 15 + -+ 4 2
BuOH/AcOH/W Q4+141 15%x72 -+ 4~6
MeOH/BuOH/Am (70+30--1) 15 + + tailing
MeOH/BuOH/AcOH (50+5041) 15%2 tailing
MeOH/BuOH/W (50+30-10) 15 R 6 4
PrOH/BuOH/W/Am (60+25+30+ 1) 15%2 4 5 i
PrOO/BuOH/0.IN HCI(Q2+1+1) 15%2 + -+ 5 1

Abbreviation for solvents : AcOH =acetic acid, Am=ammonia water, BuOH =z-butanol,
DMBO =dimethysulfoxide, 2,6-Lu=2,6-lutidine, PrOH = n-propanol, Py=pyridine,
W =water,

Color reagent : anisaldehyde-sulluric acid for chito- and chitin-oligosaccharides, and
ninhydrin for chito-oligosaccharides.

* ARy : Difference in Ry between N-acetylglucosamine and glucosamine, and the more
number of symbol (+), the larger ARy value is.
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Fig. 2. Thin-layer chromatogram of degradated product of chitin with
n~-butanol/pyridine/water/ammonia water (50+30+25+1) and
silica-gel
Length of run : 15x2 cm.
(1) Authentic samples, (2) extract with CH3Cl, and
(3) desalted praduct with IR-120.
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Fig. 3. Comparison of extractavility for degradated product of chitin on
thin-layer chromatogram
Developer : n-butanol/acetic acid water (2+1+1), length of
run : 15x 2 cm, absorbent : silica-gel,
(1) Extract with CHgCl, (2) authentic mixture, (3) extract
with ethancl, and (4) desalted product with IR-120.
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Fig. 4. Thin-layer chromatogram of degrdated product of chitin with
only one developing
Developer : n-butanol/acetic acid/water (2+1-+1), length of
run: 15 cm, absorbent : silica-gel.
(1) Authentic samples (N-acetylglucosamine 4 glucosamine),
(2) (8) extract with ethanol, (4) extract with CHzCl, and (5)
desalted product with IR-120.
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Fig. 5. Thin-layer chromatogram of degradated product of chitin with
methanol/n-butanol/water (50+30-+1) and silica-gel
(1) Authentic mixture, and (2) degradated product,
Length of run : 135 cm.
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Fig. 6. Thin-layer chromatogram mobilities of degradated products of
chitin on silica-gel
Developer : methanol/n-butanol/water (5030 1),
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Table 2. Thin-layer chromatography of degradated products of chitin with the mixture of
kieselguhr and silica-gel for absorbent

Absorbent Number of spot separated

Silicagel -+ Kieselguhr pevloper Ot e o Cehoriies

0 10 BuOH/2,6-Lu/W (6+3+1) tailing

7 3 BuOH/AcOH/W 2-+1+D 5 1

7 3 BuOH/2,6-Lu/W G+2+1) 4

7 3 PrOH/BuOH/0.1N HCI(2+1+1) 9 1

6 4 BuOH/2,6-Lu/W (6+3+1) tailing

6 4 MecOH/BuOH/W G+3+1D 2 2

6 4 BuOH/Py/W G+34+1) 5~3 1

3 7 BuOH/2,6-Lu/W G2+ 4~3 4~1

3 7 BuOH/Py/W/Am (5-+3+2-+0.1) 6~73 3

3 7 PrOH/BuOH/0.INHCI (2 +1+1) 6~1 2~1

Abbreviations for solvent are identical in table 1.
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