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ABSTRACT : This study was carried out to have the basic and applied informations relating to develop the cultivation
methods and to increase the productivity and quality of ginseng. 1 to 6 year old ginsengs of Jakyung cultivar were cultivated
and the content and synthetic amount of carbohydrates were investigated with different plant tissues, growth stages, and
years old. The concentration of total carbohydrates at six year old ginseng including water soluble and water insoluble car-
bohydrates was about 18.9%, 42.9%, and 43,6% in leaves, tap roots, and lateral roots, respectively. Water soluble carbohy-
drate of tap and lateral roots was slightly decreased from August until September, and then increased on November,
whereas its water insoluble carbohydrate was increased from August to September and then decreased on November. Com-
paring with the content of carbohydrates of 1 to 6 year old ginsengs, it was continuously increased from one year old ginseng
until five year old ginseng, however it was not increased much in six year old ginseng. The highest content of carbohydrates
was at five year-old in all tissues of ginseng. Water soluble and water insoluble carbohydrates were significantly shown dif-
ferent in leaves, stems, tap roots, and lateral root at different growth stages and with different years old. The content of
water soluble carbohydrate in the leaves was remarkedly higher compared to that of water insoluble carbohydrate, while in
the root the content of water insoluble carbohydrate was clearly higher compared to the water soluble carbohydrate. Com-
paring with the synthetic amount of carbohydrates, water soluble carbohydrates was higher in the shoot than that in the
root, whereas water-insoluble carbohydrates higher in the root than that in the shoot. Carbohydrates which would be uti-
lized in ginseng tissues for short and long-term periods as major energy were appeared differently in between shoot and
root, with different growth stages, and years old.
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Fig. 1. Change of carbohydrates contents in ginseng root at
three different growth stages throughout 1 to 6 years
old. WSC; Water soluble carbohydrate, WISC; Water
insoluble carbohydrate
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Table 1. Comparison on changes of water soluble and water insoluble carbohydrates in plant tissues of ginseng throughout 1 to 6 years

old, investigated on Aug. 2010.

WSC (%) WISC (%) Total (%)
Year old Leaf Stem Tap Lateral Leaf Stem Tap Lateral Leaf Stem Tap Lateral
root root root root root root

1 7.8c 7.7¢C 7.0c — 3.9b 2.7bc  32.2a — 11.7b 10.4c 39.2b -

2 9.7¢c 8.0bc 17.7ab - 2.5¢ 3.5ab 28.1bc - 12.1b  11.5¢c  45.8b -

3 10.2bc  10.3abc 20.1ab  7.4b 3.1bc 1.1d 26.3c 21.4a 13.3b 12.4bc  46.5b 28.7a*

4 14.4a 10.5abc 17.8ab 17.5a 3.9b 2.5c  28.5bc 25.4a 18.3a 13.0bc  46.3b  42.9a

5 14.7a 14.6a 23.2a 15.6ab 5.0a 3.6a 31.3ab 29.4a 19.6a 18.2a 54.4a 45.0a

6 13.2ab 12.5ab  13.5bc 15.3ab 5.7a 4.1a 29.4abc 28.4a 18.9a 16.6ab 429b  43.6a
F-value 7.40%*  3.56* 5.28*%*  3.00ns 12.07** 21.92** 5.01* 0.95ns  9.23**  4.06* 4.15% 2.19ns

WSC; Water soluble carbohydrate. WISC; Water insoluble carbohydrate. *,**Values in a column with a different letter are significantly different

(*p <0.05, **p < 0.01) using DMRT.
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dry weight of ginseng root. WSC;, Water
soluble carbohydrate (A), WISC; Water insoluble
carbohydrate (B).
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