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Analysis of Panax ginseng Polysaccharide by Alcian Blue Dye
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Abstract[ JPolysaccharide contents in Panax ginseng roots were evaluated by a spectrophotometry, utili-
zing the complex formation of ginseng polysaccharide with alcian blue dye in 50 mM ammonium biphos-
phate, pH 4.2. The polysaccharide content in red ginseng was about three times higher than that in
fresh ginseng when both were extracted with water, and increased about two times when red ginseng
was extracted with an alkaline solution. The determination of polysaccharide in various parts of ginseng
revealed that main roots contained the component more than fine roots. Fresh ginseng sections stained
by the dye showed polysaccharide mainly was found in cortex and combium but not in epidermis.
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Fig. 1. The pH profiles for the complex formation of
alcian blue with ginseng polysaccharide in 0.1 M
citric acid/0.2 M Na,HPO4(A) and 0.1 M sodium
citrate/HCI(B) buffers. One gram of white gin-
seng powder was added to ten m/ of water,
and was extracted at 4 T overnight under stir-
ring. After centrifugation, the supernatant was
serially diluted with water. An aliquot (0.5 m/)
of each sample solution was taken into a plastic
test tube, 5 ml of 0.1% alcian blue buffer solu-
tion was added to it, and then mixed. After
standing at room temperature for 2 hrs, the co-
mplex formed was taken by centrifugation at
3,500 rpm, and was dissolved in 0.1 N HCI(5
ml). Absorbance of a blue solution was measu-
red at 620 nm. Ginseng extract, m—m; 1/2 di-
luted, + —+; 1/4 diluted, = —0O; 1/8 diluted,
A—a; Each data is the mean of duplicate ex-
periments.
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Fig. 2. The pH profile for the complex formation of
alcian blue with ginseng polysaccharide in 50
mM sodium phosphate buffer. One gram of
white ginseng powder was extracted with 100
m!/ of water at 4 C overnight. An aliquot (0.5
m/) of the water extract was taken for polysac-
charide assay as described in the legend of Fig.
1.

Table 1. Solubility of alcian blue in various buffers

Buffers (pH range) Absorbance at 620 nm*

0.1 M Citric acid/0.2M Na,HPO., 148 (pH3.1)
(2.6~7.6)

0.1 M Sod. citrate/HCI (1.1~4.9) 059 (pH3.2)
0.1M Glycine/0.1 M NaCl/HCI 0.09 (pH 3.1)
0.05M NaH.PO, (4.5) 2.93 (pH 4.5
0.05 M NH,H,PO; (4.2) 442 (pH4.2)

*100 mg of alcian blue was stirred at room tempera-
ture overnight in 100 m/ of a buffer with pH indicated
in parenthesis, and then filtered twice using a filter
paper. Absorbance of the filtrate was measured at 620
nm.

e, o] pH W llel 4 A3FAde] glol B.eich Fig
1(B)ell 1= pH7} W&2 complex &Ado] Bolz|
4] pH 150 4] o) =& ehll <3t Fig. 1(A)¢] pH
30014 ¥} complex 3Adgke] ok 1/10%}el] w2 %]
Z-3kd ek
Fig. 2= sodium phosphatewh-& A}-8-& 2F3f

of| & el Akt A 9} aleian blue2}2] complex A&
%418k pH profile24] pH3.8~45 WelelA #

to do ofn



108 e gAled - ol

=
()
N
N}
w
3 10
<
<
£
3
%
Z 05
0 1 1 i 1
0 1 2 3 4 5

Ginseng (mg/tube)

Fig. 3. A calibration curve for ginseng polysaccharide.
0.1% Alcian blue in 50 mM ammonium biphos-
phate (pH 4.2) was used for precipitating gin-
seng polysaccharide which was extracted with
water at 4 T overnight. Abscissa: white ginseng
powder amounts in the 0.5 m/ water extract for
one assay.
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Table 2. Polysaccharide contents in Panax ginseng,
Dioscorea batatas and D. Japonica

Materials? Contents (units/g dry weight)®

Panax ginseng®

Fresh 152.7

White 126.1

Red 4514
Dioscorea batatas®

Fesh 109.5

Processed® 26.1
Dioscorea japonica®

Fresh 111.0

Processed® 28.9

“Extracted with water at 4C overnight.

PQOne unit was defined as optical density at 620 nm
to be one after the complex was dissociated by 0.1 N
HClL.

9Q0Optimal pH for assay: pH4.2 (50 mM NH.H,PO,).
®Optimal pH for assay: pH 74 (50 mM Tris-HCD.?
9Steamed and dried.”
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Fig. 4. Extraction of polysaccharide from red ginseng
as a function of temperature under neutral and
alkaline condition. Each 0.5g of red ginseng
powder was extracted with 100 m/ of water (a),
or 50 m/ of 0.1 N NaOH (b) at 4 C (overnight),
20 C (overnight), 55C (3 hrs), or 100 C (one
hr), and the alkaline extract was neutralized
with 50 m/ of 0.1 N acetic acid. Assay methods;
alcian blue, @—@®; carbazole for uronic acid,
O—O.
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Fig. 5. Photographs of fresh ginseng sections stained
by alcian blue dye. A; main, lateral, and fine
roots, B: main root near rhizome.
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Table 3. Polysaccharide contents in various parts of
Panax ginseng

Polysaccharide contents”

Parts?
Fresh ginseng Red ginseng
Rhizome 129.5 619.6
Main root 187.1 481.87
Lateral root 126.6 3684
Fine root 73.8 361.3
Epidermis - 252.7

“Extracted at 4 C overnight
YUnits per one gram dry weight
9Grade: Yang sam(B %)
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