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Digital specification of traditional cultivation of ginseng corroborated by quality evaluation using original

means and development of efficient production scheme based on the result
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Our previous research focused is on Panax ginseng C.A.Meyer, also known as Asian Ginseng, whose domestic production
has declined significantly. The aim of the research was to determine changes in saponin (ginsenoside) content during
cultivation and how inorganic, as well as microflora affects it. Thereby, scientifically determine the best cultivation practice

for Asian Ginseng.

* Development of high-resolution monolithic capillary liquid chromatography column
To determine scientifically the quality of cultivated Asian Ginseng, we utilized a high-resolution monolithic capillary liquid
chromatography column, which was specially developed for this project. Ginsenoside analysis is notoriously difficult using
traditional High Performance Liquid Chromatography (HPLC) due to its similarity, but the development of the new column
allowed us to analyze more than 30 types of ginsenoside effectively and with shorter time. This column’s ability to effectively

analyze ginsenoside content became the basis for pursuing five other research topics.

* Analysis of changes to inorganic materials in soil
We researched on how cultivation of Asian Ginseng chemically changes the andosol. This research has revealed the correlation
between cultivation length and decline in pH, as longer the cultivation lead to increased acidity of soil (Chart 1). In addition,
the amount of exchangeable calcium also decline with increased length of cultivation (Chart 2). Consequently, amount of
soluble aluminum increased with increased length of cultivation (Chart 3). This in turn lead to correlation between
exchangeable aluminum content and declining exchangeable calcium and magnesium (Chart 4). From these results, we have
theorized that Asian Ginseng absorbs calcium as it grows, resulting in pH decline, which leads to increase in soluble aluminum

that further decrease the pH level.

* Analysis of soil microflora of Asian Ginseng field
Analysis of microflora from 17 soil samples from four Asian Ginseng fields at Daikonjima, Shimane Prefecture were
undertaken. Original primer set were developed and tested for this purpose. In addition, to analyze DNA of arbuscular
mycorrhizal fungi (AMF) in the soil samples, clone library of SSU rRNA was also developed, which was used to predict the
dominant microflora. Analysis of the soil samples revealed that the dominant microflora at Daikonjima was Glomus species

and Claroideoglomus species.

+ Research into a more efficient and effective cultivation of Unshu (Asian) Ginseng

Following factors were analyzed: (1) Growth difference via difference in shade rate and amount of calcium. (2) Relationship
between photosynthesis and amount of nitrogen fertilizer. (3) Difference between traditional shading cultivation and
simplified shading technique. (4) Development of a new simplified shading technique.

Based on these analyses, following factors were determined: (1) shading rate of 90% resulted in highest chlorophyll
concentrations (SPAD level), and increasing the amount of calcium also increased the SPAD level. Most efficient form of
calcium was calcium silicate. (2) Increasing the amount of fertilizer increased the photosynthesis rate, SPAD level, surface
area of the leaf, and dry weight of the leaves and roots.

These result scientifically proved the correlation between nitrogen fertilizer and Asian Ginseng photosynthesis capability, and
one of the most important information when formulating a new cultivation manual, as traditional cultivation manuals has

stipulated that nitrogen fertilizer inhibit growth of ginseng. (3) Alternative to the traditional shading cultivation using chestnut



timber support and hay roof, we have developed a new Matsue-style cultivation technique, using tarp and metal pipes. This
new cultivation is simpler to set up while achieving similar results. (4) Based on the results achieved in (3) Four Matsue-style
huts with different tarp materials were set up at Mr. Ko Watanabe’s field (Osoe, Town of Yatsuka), to determine optimum
Matsue-style cultivation. This has allowed detailed information on the new cultivation technique, as well as sharing these

information to Japan Agricultural Cooperatives and local ginseng producers.

* Development of new application through ginseng cultivation
By first isolating and determining the pathogenic fungi found within the soil of the ginseng field of Daikonjima, it was used
to search for microbes capable of releasing hydrolytic enzymes that will breaking down its cell wall. This was done via
fractionation using chromatography, resulting in the finding of several active proteins. Determination of molecular structure,

as well as its activity is currently ongoing through inoculation experiments.

* Determining ways to commercialize Asian Ginseng products
To put all the research achievement into practice, corporate partner of the project cultivated Asian Ginseng at various locations.
One of which is a partnership with the local government of Rankoshi, Hokkaido. Field trials of Asian Ginseng at Rankoshi
via assistance from local government and growers are currently ongoing. In addition to cultivation of ginseng, the company
is also in the process of determining best way to process Asian Ginseng for non medical use, as well as development of

products using Asian Ginseng.



