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Thin-Layer Chromatography of Saccharides obtained by
Degradation of Chitin—1I.
Separation of Glucosamine, N-Acetylglucosamine,

and Chito-oligosaccharides
By

Michio Takepa, Teruo Towmipa, Takashige OmURA, and Hiroshi KATSUURA

The technique of thin-layer chromatography has been applied to the separation
of glucosamine, N-acetylglucosamine, and chito-oligosaccharides (oligosaccharides of
Z-amino-2-deoxy-D-glucose) on silica-gel, aluminum oxide, and kieselguhr. The
results obtained are shown in Figs. 1,2 and Tables 2,3. ‘

Solvent mixture of butanol-methanol-ammonia, phenol-water-ammonia, pyridine-
butanol-water, and n-propanol-water-ammonia were found to be suitable for the
separation of glucosamine and N-acetylglucosamine on silica-gel.

Chito-oligosaccharides having as many as 5 glucosamine units may be fractionated
effectively with solvent mixture of pyridine-butanol-water or n-propanol-water-
ammonia on silica-gel. A plot of log (Rf/1—Ry) against molecular size yielded a
straight line with the Ry values of the chito-oligosaccharides cbtained by thin-layer
chromatography, and indicated the homologous nature of oligosaccharide series.

All attempts to replace silica-gel with aluminum oxide or kieselguhr have been
unsuccessful, especially aluminum oxide probably inhibited ELsoN-MORGAN’s reaction

for glucosamines.

HOKBERSER T 440, 19644 F12 A 22 H ST
Contribution from the Shimonoseki University of Fisheries, No. 440
Received Dec. 22, 1964
F A KRS S IR0 IR A 21 450 T ek

OIEMET TERY ETHETER



2 LR o B < RORIRE - S e IKAWEE 14 (1)

T

1. #

7R oS L E T USEEECEET AT, srav iy, NeTeF L sovay i viBdton
BICBE LN AL A A Y TEOSHHERR N L, L0 EIBEUTEET BARKER FL B LU
HOROWITZ %82) 935, #5 4 saw 7 I3 74 —b— =50 J T 74 — R AHLETEBL TN A,
WFNOBE L SEBHENEL LTV AOT, ME o~ F7 77« L5 DHHROBE Bl T2,
(g5 % 7 o AMRER B OM AL T, BARKER 5D k2 HEEEB L U TROL I ICED I
% r12h b 2-acetoamido-2-deoxy-D-glucose % N-7 £ FN syt &L, D L. 4! e k-
THRs 4 ) TEE»F7 4 ) T EZ DT 5, X 2-amino- -2-deoxy-D~glucose % Z v a4 3 &L,
D14 AT X S THET A Y TR A ) TEEEDT )

2. RBAEBIUHE

2—1. & & &

MERCK 8D v # 7 1 (Kiesel gel-G), 7 &+ (Aluminivm oxid~G) B L0 4 VoL (Kiesel-
gur-G) % 1o

2—2. ® & #H

FLSON-MORGANS) {Z LA F 2 F LT bk pmD AFNT 2 /N0 75 e FEHIC X ATTHE09,
TEATAFE K REBAIRS, =k FY VD B XOHE - 2 0RT L T UEERD O BEBA LTS

2—3. B B A

FEUTAK I —, =& )=, n=F a2 —, 42 Fa s~ n=F 2=, RE )2,
Tz, BLOYY o rOFEaDlAebeRHN ., (Lo e F XYy, T b, B Fov,
Wl 7 7o, <L, ¥y, BZy, ZeFol, aeaFHr, XAy, BIUOMBER
o BEERIC L DBRE LIS, WIN REMTH 5 1.)

2—4. F hAVIE

BARKER 251), HOROWITZ %2 35 k¥ DISTLER (WD JTE2 B U TH 13E (RE) WWRTHIKT
HUJ%%L/I\_O

2—5. ERB7V— bO%EIG

5 MG A E - 1A SIOMIE (Fr — ) FEAERC A & 0~ - = - FOVRITTHERL,
BT A XSt Uit

3. EBRRBIUEE

3—1. ATV IVvEBIUN-FEFALIALIY I VO

WO T L JERETAF MAY IEE, 207 sEBTeF IR FF ) TEODEICET
BB RS A lopiT,  Fovay i s N-T e Fov v i RO A DR A 108



FF BRI OB 2w~ b5 T4 ek AT 3
Table 1. Preparation of Chito-oligosaccharides.

[aw

|, Hested with 40% NaOH soln.
De-N-acetylation

|

g
Dialysis
Dissolved in 5 % CHsCOOH soln. and
! reprecipitated with IN NaOH soln.
‘ Repeated 3 times

Purification

| Heated with HCI
N

‘ Chitosan hydrochloride

1

Dissolved in water

¥ Heated with conc. HCI, 52°C, 50 hrs.
Acid hydrolysis

} Concentrated in vacuo
Dissolved in water

Added activated carbon
N

Decolourization

N
Evaporation

\’/

Mixture of Chitc-cligosaccharides
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Fig. 1. Variation of sharpness of ssparation of

glucosamine and N-acetylglucesamine with

component of solvant in methanol-butancl

system.
Component of solvents : Fig. 2. Fractionation of chito-oligosaccharides
Methano! Butanol with butanol-pyridine-water mixtures on

(1) 50%  50% (Acetic acid 1%)
(2) 707 307 (Ammonia water 1% )

3 ” 7 7 ” )
243 28 ” ?8 ” E ” Y 3 reagent : anisaldehyde and sulfuric acid

silica~gel.

Length of run: 12cm x 2 times, colour

Absorbent : silica-gel, colour reagent :
acetylacetone and p-dimethylaminobenz-

aldehyde
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Table 3. Fractionation of chitc-oligosaccharides with thin-layer chromatography.

Absorbent : silica-gel, colour reagent : anisaldehyde and sulfuric acid

Ryp*

N Fractionation of

o
Developer Length of run N-Acetyl- . ) chito )
Clucosamine  oligosaccharides

(cm) glucosamine
1 MeOH- nPrOH- Y (1:1:1) 15 0.70 (0.43)
2 MeDH- nPrOH- Amm (50 :50: 1) i5%x2 0.20 (0.07)
3 MeOH- iPrOH- Amm (50 :50: 1) ” 0.28 {c.14)
4 MeOH-BuOH- Amm (50:50: 1) 12%2 0.33 (0.19) (3 fractions)
5  MeOH- PeOH- Amm (50 :50: 1) 15x3 (0.20) (0.10)
6  FEtOH- PsOH- Amm (50 : 50 : 1) 10%2 (0.17) {0.07)
7 aPrOH- Py- Amm (50:50:1) 15%2 0.41 { )
8  nPrOH-W- Amm (70:30: 1) 12x2 0.31 0.23 6 spots
9 aPrOH- BuOH- Amm (50 :50: 1) 7 (0.10) ( )
10 iPrOH 15 0.13 0.06
11 iPrOH- BuOH (1:1) /7 0.39 (0.20)
12 iPrOH- Py- Amm (50:50: 1) 15 %2 0.42 ¢ )
13 iPrOH- Py- W {(1:1:1) 15 0.90 (0.73) .
14 BuOH-Py-W (5:3:2) 12%2 0.41 0.34 6 spots™*
15 BuOH- Py-\W (3:1:1) 12%2 0.38 0.23 (3 Fractions)
16  PeOH- Py- W (1:1:1) 15 0.75 {(0.60)
17 PhOH- W (3:1) ” 0.43 0.21 (3 fractions)

Abbreviation for solvents : Amm=ammonia water, BuOH=#n-butanol, EtOH=ethanocl, PhOH=phenol,
PeDOH=pentanol-2, nPrOH=7z-propanol, iPrOH==iso-propanc!,
Py=pyridine, W =water

* DParenthesized term indicate tail formed.

** See Fig. 2
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Fig. 3. Relation between log (Ry/1—Ry) and number of glucosamine
units in thin-laver chromatographic separation of chito-oligosaccharides
on silica-gel.

(1) With butanol- pyridine- water (5 : 3 : 2) ; (2) with n-propanol-
water- ammonia (70 : 30 1 1)
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