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Color development of sugars by coloring reagents

Coloring reagent

Sample ?S&%ﬁ‘;{éﬁ{};‘“ﬁﬁ?&ine” 0.2% ninhydrin 0.1M KMnO4-NazCOs
[Saccharide]]
D-Xylose violet-blue — vellow
L-Arabinose v -7 — 4
D-Ribose v -4 — 7
2-Deoxy-D-ribose red-violet — ”
D-Glucose violet-blue — 4
D-Mannose gray - ¥ — ”
D-Galactose blue — 4
D-Fuructose orange-red — 7
L-Rhamnose gray-green — 4
L-Fucose v -7 — ”
Sucrose brown — 4
Palatinose red-brown — 4
Maltose blue — ”
Isomaltose 4 — v
Lactose v — ”
Cellobiose v — 7
Trehalose green-blue — 7
Melezitose brown — 4
Raffnose 4 — 4
[Dextrin_]
a-Cyclodextrin blue — 4
8- 4 ” — ”
Corn syrup 4 — 7
CAmino sugar]
D-Glucosamine yellow-brown pink-red 4
D-Galactosamine L4 4 orange- 7 v

[Acidic sugar]
p-Galacturonic acid

[Sugar alcohol]
Sorbitol —
Mannitol —
Inositol ' —

[Glycoside]
Stevioside

violet-blue

violet-blue

— 4

— 4
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Fig. 1 Chromatogram of sugars on TLG Silica gel

60F 55, plate (No. 5715)

Solvent system : CHCls-CHaOH-H20(30:20:
4, v/v); Coloring reagent : diphenyl amine-
aniline-acetone-80% HsPOs (2g : 2ml : 100
ml: 15ml). Spot development was carried
out by heating at 80°C for about 15min in a
heating oven.
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Table 2 R; values of sugars

Sample R¢ value | Sample Ry value
[Saccharide] [Dextrin]

2-Deoxy-D- a-Cyclodextrin

ribose 0.70 (n=6) 0.05
L-Rhamnose 0.62 B-Cyclodextrin
L-Fucose 0.57 (n=7) 0.03
D-Ribose 0.52 CAmino sugar]
D-Xylose 0.51 D-Glucosamine (.02

D-Galactosamine 0.01
[Acidic sugar]

L-Arabinose 0.45
D-Mannose 0.39

D-Fructose 0.39 D-Galacturonic
D-Glucose 0.36 acid 0.07
D-Galactose 0.32 [Sugar alcohol]

Sucrose 0.26 Mannitol 0.30
Maltose 0.23 Sorbitol 0.29
Palatinose 0.22 Inositol 0.12
Cellobiose 0.22 [Glycoside]

Trehalose 0.21 Stevioside 0.62
Lactose 0.18

Melezitose 0.16

Isomaltose 0.15

Maltotriose 0.12

Raffinose 0.11

TLC plate : Silica gel 60Fz254 (Merck art No. 5715);
Solvent system : chloroform-methanol-water (30 : 20 :
4)
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Fig. 2 Separation behavior of sugars with solvent
systems on TLC Silica gel 60F,; plate
(Merck art No. 5715)

Solvent system : CHCls-CHsOH-H:0=1. 30:
25:5(v/v), 2. 30:20:4(v/v), 3. 30:15:3
(v/v). The coloring reagent and the develop-
ment of spot are same to the condition cited
in Fig. 1.
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Table 3 R¢ values of sugars

Sample Ryt value ( Sample Rs value
[Saccharide] [Dextrin’]

L-Rhamnose 0.60 a-Cyclodextrin

2-Deoxy-D- (n=6) 0.09
ribose 0.59 B-Cyclodextrin

D-Xylose 0.53 (=7) 0.07

L-Fucose 0.49 {Amino sugar]

D-Ribose 0.45 D-Glucosamine 0.32

D-Mannose 0.44 D-Galactosamine 0.28

D-Glucose 0.42 [Acidic sugar]

L-Arabinose 0.42 D-Galacturonic

D-Fructose 0.41 acid 0.24

D-Galactose 0.37 [Sugar alcohol]

Sucrose 0.34 Solbitol 0.35

Palatinose 0.31 Mannitol 0.32

Cellobiose 0.31 Inositol 0.24

Maltose 0.31 [Glycoside]

Trehalose 0.31 Stevioside 0.49

Isomaltose 0.28

Melezitose 0.26

Lactose 0.25

Maltotriose 0.23

Raffinose 0.20

TLC plate : Silica gel 60Fss4 (Merck art No. 5715);
Solvent system : 1-butanol-acetic acid-water (8:3: 2)
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Fig. 3 Chromatogram of glucose oligomers, cyclo-
dextrins and corn syrup on TLC Silica gel
60F,5, plate (Merck art No. 5715)
Solvent system : zs0-CsH7OH-CHsCOOH-
H20 (4:1:1). The coloring reagents and
the conditions for spot development are as
cited in Fig. 1.
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Table 4 Ry values of oligosaccharides and

cyclodextrins
Sample Ry value l Sample Rs value

G-1 (D-glucose) 0.66 a-cyclodextrin

G-2 (maltose) 0.59 (n=6) 0.40
G-3 (maltotriose) 0.53 B-cyclodextrin

G-4 0.46 (n=17) 0.37
G-5 0.41

G-6 0.36

G-7 0.32

G-n=(pD-glucose)n; TLC plate : Silica gel 60F254
(Merck No. 5715); Solvent system : 2-propanol-acetic
acid-water (4:1:1, v/v)

o o
o
T [l*l"ll

log R¢
o
[J%)

1 1 L 1 1 L 1

1 2 3 4 6 7 8
Glucose number in glucose oligomer

Fig. 4 Relationship between the log Ry value and
glucose number in glucose oligomers
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Fig. 5 Chromatogram of several prepared foods
on TLC Silica-gel 60F,5 plate (Merck art
No. 5715)

Solvent system : CHCls-CHsCOOH-H:0 (30 :
20 : 4, v/v) and is0-CsH7OH-CH3COOH-

H20 (4:1:1, v/v); 1 : natural honey, 2:
imported sample (A), 3 : imported sample
(B), 4:imported sample (C). The coloring
reagents and the conditions for spot develop-
ment are as cited in Fig. 1.
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Separation behavior of sugars by TLC and its
application to food analysis. Mitsuhiro Yamazaxi,
Hiroshi Mryazakr* and Soei Sato** (¥Tokyo Customs
Laboratory; **QOffice of Customs Counselor, Tokyo
Customs, 5-5-30, Kohnan, Minato-ku, Tokyo 108)

To establish the suitable conditions for separating
sugars in prepared foods, their separation behavior
on TLC was examined. The relationship between the
R¢ values and the type of sugars (difference in
molecular weight and chemical structure) was also
discussed. Sugars used in this experiment are various
sugars of about 30 kinds such as mono, di and tri
saccharides, glucose oligomers (linear type and cyclic
type), sugar alcohols, acidic sugars, amino sugars and
glycosides. Good separation of these sugars was
achieved by using suitable solvent systems according
to the composition of sugars, as follows: (1) for the
separation of samples containing mono-, di- and tri-
saccharides, and glycosides, GHCl,-CH;OH-H,O (30 :
20 : 4 v/v); (2) for the mutual separation of glucose

Wi, =k, (ER: @B/ R 1 37 4RI BHEOEER L EBRB~DOGH

T127

and fructose, CHCl,-CH,OH-H,0O (30:15:3 v/v); (3)
for the separation of oligosaccharides, iso-C;H,OH-
CH;COOH-H,O (4:1:1v/v); (4) for the separation
of samples containing acidic sugars, sugar alcohols and
amino sugars, n-C;H,OH-CH;COOH-H,O (8:3:2
v/v). On the other hand, when several sugars were
positioned close together, the color development of
the spot could be also used for identification. This
chromatographic method was applied to the separation
and identification of mono-, di-, tri- and oligosaccha-
rides in the prepared foods such as milk preparations
and alimentary foods containing various sugars with
good results.
(Received June 20, 1988)
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