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Abstract

The quality of concentrated red ginseng extract, which was prepared from Korean
red ginseng tails, was studied with respect to the changes in the ethanol concentration
in the range of 0-90% and temperature of 70-100°C during 1-5 times of extraction. Each
extraction time was taken 8 hours at given temperature. The ratio of free sugars to
total sugar changed significantly with the number of extraction and ethanol concentra-
tions. An increase in reducing sugar and free sugars and a decrease in extracted
soluble starch were found as ethanol concentration increased. Extraction temperature
was found little effect on extractability of sugars and their ratios. Analysis of free sugars
in red ginseng extract identified 6 frdd sugars such as rhamnose, xylose, fructose,
glucose, sucrose and maltose, including sucrose to be major.
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Instrument

Packing material

Analytical HPLC/ALC-244
(Waters Associates Inc. U.S.A))
Lichrosorb NH, (Merck)

Column 4.6mm(ID) x 200mm Stainless steel
Mobile phase Acetonitrile/distilled water (84:16)
Flow rate 1.0cm/min
Chart speed 1.0cm/min
Detector RI-401
Ginseng extract (powder), 3g
T
Added 20ml H,0
Defatted .
I with 20ml Ether
! —1
Ether layer H,O layer
1
Extraction
with 20ml water
sat’d n-BuOH
Hzollayer BuOH layer
Concentration
I below 50°C in vacuum
Deproteinized

added 25ml 80% EtOH

Centrifugation

at 10°C, 9000xG for 20min.

I

—
Residue H,0 layer
|

Concentration

l below 50°C in vacuum

Dissolved

| with 3ml H,O

Filtration

l through 0.5um millipore filter
HPLC analysis for sugar

Fig. 1. Flow chart for determination of sugars in extract of Korean red ginseng tail (RG-EXT) extracted

at various extracting condition.
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Table 1. Changes in sugar content* of RG-EXT extracted with various ethanol concentration at 80°C

Condition Total sugar RZil;;ng SI:lrg"E:r Starch
Ethanol concentration (%)

0 36.51 4.32 6.91 26.63

30 31.15 4.14 6.95 21.77

50 29.93 4.08 6.98 20.85

70 30.01 4.48 6.87 20.82

90 31.99 5.44 6.45 20.55

Raw material 70.05 5.35 7.49 56.30

*Unit: % in dry weight basis. Raw material : Red ginseng tail.
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Table 2. Changes in sugar content* of RG-EXT extracted with various temperature

Reducing Free

Condition Total sugar sugar sugar Starch
Temperature (°C)

70 36.30 4.29 6.90 26.45

80 36.51 4.32 6.91 26.63

90 36.69 4.77 7.07 26.65

100 37.22 5.13 7.10 27.11

Raw material 70.05 5.35 7.49 56.30

*Unit: % in dry weight basis.

Table 3. Changes in sugar content™ of RG-EXT extracted by number of extraction with 70% ethanol at 80°C

Condition Total sugar Reducing Free Starch
sugar sugar
70% Ethanol (No. of Ext.)
1 20.73 2.25 3.99 15.07
2 4.69 0.90 1.59 2.80
3 1.75 0.42 0.70 0.94
4 1.57 0.30 0.48 0.98
5 1.27 0.07 0.10 1.04
Total 30.01 3.94 6.86 20.83
Raw material 70.05 5.35 7.49 56.30

*Unit: % in dry weight basis.

Table 4. Changes in sugar content* of RG-EXT extracted by number of extraction with 0% ethanol at 80°C

Condition Total sugar Reducing Free Starch
sugar sugar
0% Ethanol (No. of Ext.)
1 20.38 2.21 3.55 15.14
2 10.66 0.97 1.57 8.18
3 2.64 0.57 0.91 1.56
4 1.61 0.37 0.54 0.96
5 1.15 0.18 0.28 0.78
Total 36.48 4.32 6.88 26.63
Raw material 70.05 5.35 7.49 56.30

*Unit: % in dry weight basis.
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Table 5. Changes in free sugar content* of RG-EXT extracted with various ethanol concentration at 80°C

Condition Rhamnose Xylose Fructose Glucose Sucrose Maltose Total

Ethanol cencentration (%)

0 1.383 1.545 5.043 3.492 25.900 31.803 69.166

30 1.186 1.049 3.883 3.527 28.106 31.783 69.537

50 1.600 1.207 3.646 3.596 28.949 30.838 69.838

70 2.445 1.614 3.715 4.769 29.253 26.746 68.542

90 1.911 1.652 3.803 5.183 29.072 22.408 64.029

Raw material 2.627 1.744 3.929 4.319 29.790 32.533 74.942

*Unit : mg/g in dry weight basis. Raw material : Red ginseng tail.
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Table 6. Changes in free sugar content* of RG-EXT extracted with various temperature

Condition Rhamnose Xylose Fructose Glucose Sucrose Maltose Total

Temperature (°C)

70 1.229 1.504 4.599 3.431 26.129 32.139 69.031

80 1.383 1.545 5.043 3.492 25.900 31.803 69.166

90 1.420 1.637 7.270 6.447 23.240 30.968 70.982

100 1.608 1.933 9.514 8.400 19.660 29.911 71.026
Raw material 2.627 1.744 3.929 4.319 29.790 32.533 74.942

* Unit : mg/g in dry weight basis.

Table 7. Changes in free sugar content* of RG-EXT extracted by number of extraction with 70% ethanol
at 80°C

Condition Rhamnose Xylose Fructose Glucose Sucrose Maltose Total

70% Ethanol (No. of Ext.)

1 0.929 0.818 1.980 2.051 15.207 13.590 34.575

2 0.669 0.473 0.945 1.340 8.333 7.625 19.385

3 0.374 0.238 0.372 0.607 2.913 2.781 7.285

4 0.313 0.204 0.276 0.506 1.965 1.981 5.165

5 0.155 0.078 0.139 0.267 0.814 0.847 2.300
Total 2.440 1.811 3.712 4.771 29.232 26.744 68.710
Raw material 2.627 1.744 3.929 4.319 29.790 32.533 74.942

*Unit : mg/g in dry weight basis.

Table 8. Changes in free sugar content* of RG-EXT extracted by number of extraction with 0% ethanol
at 80°C

Condition Rhamnose Xylose Fructose Glucose Sucrose Maltose Total

0% Ethanol (No. of Ext.)

1 0.671 0.732 2.403 1.927 14.208 17.820 37.761

2 0.424 0.490 1.569 0.917 7.876 9.383 20.659

3 0.164 0.170 0.586 0.343 2.351 2.695 6.309

4 0.076 0.110 0.343 0.230 0.985 1.290 3.034

5 0.045 0.041 0.137 0.071 0.454 0.604 1.352
Total 1.380 1.543 5.038 3.488 25.874 31.792 69.115
Raw material 2.627 1.744 3.929 4.319 29.790 32.533 74.942

*Unit : mg/g in dry weight basis.
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