Development of a Technology
for Practical Use of a Small-Sized
Red Ginseng Manufacturer
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SUMMARY

I. Title

Development of a Technology for Practical Use of a
Small-Sized Red Ginseng Manufacturer

II. Objectives and Necessity of Research

1. Objectives of Research

The purpose of this study is to design and make a small-sized red ginseng
manufacturer, which steams and drys ginseng in rapid succession and can be easily
used by makers who extract and process ginseng instantly, and to develop

technical skills for practical use.

2. Necessity of Research

Chungnam National University developed the technology of manufacturing
high-quality red ginseng through TDPAF(Technology Development Program for
Agriculture and Forestry) between 1999 and 2002. This technology will be
transferred to IE LEA Co., and it will industrialized. This small-sized red ginseng
manufacturer developed by this study can be used by makers who extract and
process ginseng instantly, and it can steam and dry red ginseng as manufacturing
process in rapid succession. This machine makes products of red ginseng roots after
processing fresh ginseng for 24 hours.

Due to aging and the high standard of living, the demand for health foods
has increased rapidly. Especially, there are great interests and demands for ginseng
because it has been well known as a wonderful medicine for a long time.

Ginseng has been used either as fresh, ginseng which is gathered from the

original field and washed, or red, white, and Taekuk ginseng which are processed
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in order to store for a long time and distribute. However, fresh ginseng is very apt
to be spoiled and damaged during transit or storage because it usually contains
about 80% wet base (relative humidity). Accordingly, fresh ginseng has been dried
and processed as a form of products to keep it from getting moldy and to stop the
propagation of bacteria as well as to reduce its volume and weight. It is also easy
to eat and carry.

For the kinds of processed ginseng as mentioned above, there are white,
Taekuk, and red ginseng. Among these, red ginseng is especially recognized as
what is stable and has excellent effect. But red ginseng has not been widely used
because the methods and facilities of manufacturing red ginseng are not well
known. Only the one manufactured by specific manufacturer is distributed now.

This study helps red ginseng to be widely used by designing and making a
red ginseng manufacturer for the maker who extract and process ginseng instantly,
and helps not only farmers to increase their income through increased demand for
ginseng but also Korean people to be healthy by providing them with opportunities
to experience excellent effects of red ginseng. Furthermore, this study helps the
value of Korean ginseng to be improved by differentiating Korean ginseng from

foreign one.
IM. The Content and Range of Research

The content and range of this research are as follows.

1. Research on Basic Materials for Designing a Small-Sized
Red Ginseng Manufacturer

0 Research and analysis on domestic and international technical materials related
to manufacturing red ginseng
- Analyzed on the basis of the reference materials and field studies
0 Research on the actual conditions and problems of the domestic and
international small-sized red ginseng manufracuting system
- Researched on the actual condition through contacts with consumers and
analysis of the problems

o Application of the transferred technology

_11_



- To apply the technology of manufacturing high—quality red ginseng, which
Chungnam National University developed between 1999 and 2002 through
TDPAF(Technology Development Program for Agriculture and Forestry).

o Investigation of the optimum condition to steam ginseng

- Since existing researches on red ginseng have been carried out with
six-year—old ginseng, the physical characteristics of six-year—old ginseng
roots and its conditions for drying and steaming have been investigated, but
there is no research materials for four—-year-old ginseng roots.

- To investigate optimum condition to steam four-year—-old ginseng roots which
is widely avaliable to the public

o Investigation of optimum condition to dry ginseng

- To investigate optimum condition for drying four-year-old ginseng roots
which is widely avaliable to the public

0 Selection of optimum model of the manufacturing process

- To select the optimum manufacturing process of red ginseng on the basis of
the results derived from the researches above

o Assessment of pilot system and grasp of its problems

2. Design and Manufacture of Pilot system of a Small-Sized

Red Ginseng Manufacturer

o Practical use of transferred technology

o Application of the transferred technology

- To make the most use of the design and manufacturing technology of a
rotary dryer of red ginseng, which Chungnam National University developed
between 1999 and 2002 through TDPAF(Technology Development Program
for Agriculture and Forestry).

0 Selection of materials for main parts

- To select materials of the parts of pilot system suitable for manufacturing
process of red ginseng

0 Design drawings of the main parts

- To design the main parts of a small-sized red ginseng manufacturer and
make its drawing which is suitable for its optimum model

o External design of pilot system

_12_



- To design a practical and appealing model

0 Design drawings of pilot system

- To design and make drawings of pilot system of a small-sized manufacturing
system of red ginseng to fit the optimum model for manufacturing process of
red ginseng which is developed on the basis of main parts and design above

o Design of control panel

- To design and make control panel of pilot system

o Manufacture of pilot system

- To make pilot system on the basis of its design drawings above

3. Assessment of Pilot System and Its Problems

0 Preliminary & Demonstrative tests

- To perform the test of making red ginseng with pilot system

o Performance test

- To entrust Quality Evaluation Center of Korea Ginseng Coraporration for the
analysis of ingredients of red ginseng made and to compare and evaluate
them with those of existing one

- The goal quality is Good Grade red ginseng

- To examine the amount of necessary electric power and the output of ginseng

to test the efficiency of red ginseng manufacturer.
4. Establishment of Practical Technology

0 Analysis of the problems and complement the system

- To analyze and complement the problems found through the performance test
and to make its prototype

o Development of problem-oriented technology

- To find bottlenecks in establishing mass production system of prototype and

resolve the problems

_13_



IV. Results and Discussions for Application

1. Results of the study

A. Research on the Basic Materials for Designing a Small-sized Red
Ginseng Manufacturer

1) Decision of capacity of red ginseng manufacturer

As a result of calling and questioning to manufacturer who extract and
process ginseng instantly in order to set up the capacity of red ginseng maker, it
has been known that the greatest demands are for the red ginseng makers with a
capacity of 1-bkg.

Particularly, they want to have red ginseng makers with a capacity of 5kg
the most. As a result of this survey, this study has decided a small-sized red
ginseng maker with a capacity of Skg per operation.

2) Decision of manufacturing time of red ginseng

When called and asked about proper manufacturing time of red ginseng when
making red ginseng with a small-sized manufacturer, 54 makers (the greatest
number) selected 1-2 days as proper manufacturing time. As a result of this
survey, this study has decided 1-2 days as proper manufacturing time of red
ginseng.

3) Standards for classifying four-years-old fresh ginseng into large, medium,
and small size

The large, medium, and small sized ginseng has been purchased respectively
in 5 ginseng markets in Korea, and the average of the measured size has been
decided as the standard.

B. Design and Manufacture of Pilot System for the Development of
Optimum Small-sized Red Ginseng Manufacturer

The capacity of pilot system has to process 5 kilograms of four-year-old fresh
ginseng at one working time. For this matter, the pilot system needs a steaming
tray and a drying tray suitable for the size of four—-year-old fresh ginseng and

working capacity.

_14_



In order to supply moisture required for steaming process and to remove
moisture left while the steaming process is converted into drying process, the pilot
system needs water-supply and drainage system. It also needs ventilation system
for drying and an electric heater is used to supply heating sources which is
required for steaming and drying ginseng. To automatize manufacturing process of
red ginseng, the pilot system has to be able to be operated by electric signals. In
order to record data on manufacturing process of red ginseng, it has to be
connected with computer.

On the basis of necessary conditions for the design of pilot system, each part

of it below has been designed and made.

1) Hardware of a small-sized red ginseng manufacturer
— Chamber for steaming and drying ginseng

- Tray for steaming and drying ginseng

- Heater for steaming and drying ginseng

- Ventilation system

- Measurement and control system of temperature

- Exhaust pipe

- Water-supply and drainage system.

2) Software development of a red ginseng manufacturer

Algorithm and computer program has been developed to measure and control

the temperature inside of the red ginseng manufacturer.

C. Manufacturing Test of Red Ginseng to Test Efficiency of Pilot System
and to Investigate the Conditions for Manufacturing Red Ginseng
(four-year-old fresh ginseng)

- Carry out the manufacturing test of red ginseng to test efficiency of pilot
system for manufacturing red ginseng and to investigate the conditions for
manufacturing red ginseng with four-year-old fresh ginseng.

1) Investigation of optimim conditions to dry ginseng

As a result of the test for investigating optimum conditions to dry ginseng,
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the moisture content of ginseng was more than 14% (w.b.), that is the standard
quality of red ginseng, after drying ginseng for 48 hours at the temperature of 5
0C, 60T, and 70C. The moisture content was less than 14% (w.b.) after drying
ginseng for 44 hours for large fresh ginseng, for 40 hours for medium ginseng, and
36 hours for small ginseng.

Therefore, the drying temperature suitable for 1-2 working days as mentioned
above is 757C.

2) Investigation of optimum conditions to steam ginseng
Following conclusions are derived from the result of the test for investigating

optimum conditions to steam ginseng.

Steaming time for optimum browning
- Large size of ginseng : 3 hours
- Medium size of ginseng: 2 and a half hour

- Small size of ginseng: 2 hours

D. Design and Manufacture of Prototype of a Small-sized Red Ginseng
Manufacturer

On the basis of the test results of pilot system, parts of prototype for sale

have been designed and manufactured.

1) Hardware of prototype of small-sized red ginseng manufacturer
— Chamber for steaming and drying ginseng

- Tray for steaming and drying ginseng

- Heater for steaming and drying ginseng

- Ventilation system

- Measurement of temperature and control system of heater

- Exhaust pipe

- Water-supply and drainage system.
2) Development of control panel

- Software development

- Mambrane switch
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E. Manufacturing Test of Red Ginseng and Analysis of the Quality of
Manufactured Red Ginseng for the Performance Test of Prototype

Manufacturing test of red ginseng has been performed to test efficiency of
prototype and quality of manufactured red ginseng has been analyzed. Necessary
electric power has been measured during the manufacturing process. The process to
steam ginseng needs electric power of 4kW per hour and the process to dry
ginseng needs electric power of 0.45 kW per hour.

As a result of analyzing the prototype made through this study and quality of
red ginseng made through the manufacturing process investigated above, 93.3% of
total manufactured red ginseng has the shape of Good Grade ginseng. As a result
of analyzing components, they are suited for the standard of regulations of Ginseng
industry. The manufactured red ginseng contains the most content of Ginsenosid
components, compared with different existing products of red ginseng. Especially, it
contains 51.19mg/g of crude saponin, that is widely used as standards of
components of red ginseng and this amount of crude saponin is much higher than

that of other products. This results show this study was carried out successfully.

2. Plans and Discussions for Application

A. Expectative Effect of the Study

- By investigating characteristics of drying four-year-old ginseng, it is expected
that they can be used as basic data for study fields related to ginseng and
physical properties of agricultural products.

- This study is expected to play an important role of the development of
secondary processing technology of red ginseng through the popularization of
red ginseng.

- This study i1s expected to be used to study on parts of food processing
machines.

- This research inspires intention of research and development into other small
and medium enterprises specializing in agricultural machines as an instance
of technical development by cooperation with Agricultural R&D Promotion

Center.
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- The study is expected to have effect on the growth of domestic ginseng
industry and improvement of international competitiveness by manufacturing

Korean red ginseng.

B. Plans for Application of Study Results

- Use the results as basic design materials about physical properties and
processing system of ginseng

- Disseminate the design and manufacturing technology of main parts of the
food processing system

- Apply for a patent and a utility model and sell the products right after the
completion of development

- Establish a sales network with end users (maker who extract and process
ginseng instantly)

- Introduce products to users through the exhibitions related to health foods
inside and outside the country and expand the domestic market to
international market

- Introduce the products to the domestic and international market through an

exclusive internet network.

C. Discussions for Application of the Study Results

- Effort of government for protection of industrial property right

- Investment of the government for growth of secondary processing industry of
red ginseng

- Aggressive investment of the government for the development of secondary

processing technology of red ginseng on the basis of the study results
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