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Abstract

This study was conducted to investigate chemical and physical characteristics of
pectin in Korean ginseng piant.

The results obtained are as follows:

1. The molecular weight of the pectin in ginseng plant was in the range of 1.1-2.4x
10* and athydrouronic acid content in the pectin was 97.98%.

2. The intrinsic viscosity of pectin as well as apparent visosity of the pectin in the
roots were increased with cultural period.

3. The IR spectra of ginseng pectin showed the OH stretch, C-H bending vibration
and the vibration of ester group carbonyl.

4. Sugars present in galacturonic acid, glucose, arbinose, xylose, galactose and
rhamnose.
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Table 1. Operating conditions of HPLC for the determination of sugars in pectin
of ginseng plant

Instrument Gradient Chromatograph 334, Beckman
Detector RISE-11, showa, Japan), x2

Column Lichrosorb-NH:(4mmx30cm)

Solvent Acetonitrile-Distill H.O(80/20, v/v)
Solvent flow rate 1.8ml/min.

Chart speed 0.8cm/min.

Sample size 20 ul
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Fig. Schematic diagram for the extraction in ginseng plant.
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Fig 2. IR spectra of pectin in ginseng root.
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Fig. 3. IR spectra of pectin in ginseng leaf and stem (5 years-old plant, picked on
September)
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Table 3. Sugar composition of pectin in ginseng plant
(Unit . %)

Cultuted years xylose Arabinose Rhamnose Glucose Galactose Galacturonic acid

3 (root) 0.194 0.686 0.136 0.906 0.168 97.910
4 (root) 0.094 0.584 0.131 1.065 0.501 97. 625
5 (root) 0.068 0.473 0.202 1.550 0.468 97.221
7 (root) 0.102 0.840 0.152 2.230 0.959 95.717
5 (leaf) 0.062 0.525 - 0.215 0.459 0.641 98. 098
5 (stem) 0.101 0.489 0.289 0.177 0.722 98. 222
noseol 4+= glucose G Eo| %4 @S HOL vlepyic),
T3 & FH T pectin RELO) RM I RGTO) MBS Table 494 #rt.
A A ERHE oW Ads %Erém 7o) Wit KE MR SR sk

Table 4. Viscosity of pectins of ginseng plant with various picking month and cultur
cultured years

Sample* Flo(w times Density Apparent viscosity Relative viscosity
sec.) (g/cni) {c)
3 (root) ** 215.40 1.0113 1.0921 1.0513
4 (root) 220.09 1.0114 1.1169 1.0752
5 (root) 223.84 1.0110 1.1326 1.0903
6 (root) 225.59 1.0100 1.1403 1.0977
5ieaf) 222.34 1.0112 1.1295 1.0873
‘5 (stem) 229.20 1.0090 1.1609 1.1175
Solvent*** 205.71 1.0090 1.0388

*0.1g of pectin was dissolved in 100ml of 1% sodium hexamentaphosphate.

*# .
Cultured years. ***1 7% <odium hexametaphate.
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Table 5. Viscosity of pectin in ginseng roots according to its concentration.

. _ Concentration Flow times Density Apparent viscosity Relative viscosity
Cultured years %) (sec) (&/c) (P)
1.0 365.07 1.0220 1.8673 0.80
0.8 322.90 1.0181 1.6454 0.73
3 0.5 269.83 1.0153 1.3712 0.64
0.3 239.86 1.0132 1.2164 0.57
.................................... Ol 21580 11030 10920 051
1.0 425.53 1.0189 2.1660 1.08
0.8 368.57 1.0181 1.8781 1.01
4 0.5 293.27 1.0155 1.4906 0.88
0.3 225.98 1.0127 1.2975 0.83
..................................... 01 ... 220:09 10140 11169 075
1.0 647.02 1.0186 3.2966 2.17
0.8 510.25 1.0185 2.6011 1.88
5 0.5 352.58 1.0184 1.7919 1.45
0.3 276.21 1.1029 1.4003 1.16
..................................... 9.0 223841010 11326 0.90
1.0 663.21 1.0190 3.3824 2.25
0.8 521.87 1.0181 2.6593 1.95
6 0.5 360.84 1.0152 1.8334 1.53
0.3 280.08 1.0133 1.4205 1.25
0.1 225.59 1.0100 1.0977 0.97

Note  Intrinsic viscosity of the pectins in 3,4,5,6 vears-old ginseng roots are
0.4764,0.7121,0.7461 and 0.8247 cnl/g, respectively.

Table 6. Viscosity of pectin in ginseng leaf and stem according to its concentration.

. Concentration  Flow times Density Apparent viscosity Relative viscosity
Portion o ) , e
Ay dseed  lglom (cP)
1.0 488.14 1.0210 2.4994 1.40
0.8 410.81 1.1085 2.0942 1.27
leaf 0.5 326.79 1.0151 1.6101 1.10
0.3 263.77 1.0129 1.3379 0.96
..................................... 01 22034 1015 11295 087
1.0 725.86 1.0200 3.8435 2.70
0.8 590.19 1.0183 3.0080 2.37
stem 0.5 396.3 1.1049 2.0130 1.87
0.3 298.17 1.1035 1.5125 1.52
0.1 229.20 1.0120 1.1609 1.17

Note : Intrinsic viscosity of the pectins in leaf and stem are 0.7892, and 1.0086cn/g

respectively
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Table 7. Effect of acid, sugar and heat treatment on the viscosity of ginseng pectins*

Cultured years Viscosity (cP)
Condition1** Condition 2 Condition 3 Condition 4
3 (root) 1.272 1.1365 1.1452 1.2946
4 (root) 1.1212 1.1234 1.1420 1.2589
5 (root) 1.1448 1.5167 1.1976 1.2407
6 (root) 1.1623 1.1608 1.1859 1.1903
ﬂeaf) 1.1436 1.1414 1.1835 1.3262
LBlstem) 11991 11389 12546 13010
‘Water 1.0050

*0.1g of pectin was dissolved in 100ml of 1% sodium hexametaphosphats.
**Condition 1 ! pH4, Condition 2 ! pH and 100C /30min. heating treatment.

Condition 3 . pH 4 and 1% sucrose. Condition 4 : pH 4, 1% sucrose and 100TC heating
treatment.
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