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Abstract
Objectives: The aim of this study was to find optimal conditions for producing red ginseng from cultivated wild ginseng using the Turbo
Mitl.

Methods: Characteristics of powdered cultivated wild ginseng based on various temperature settings of the Turbo Mill were observed, and
changes in the content was measured by HPLC for various ginsenosides.

Results: 1. The diameter of cultivated wild ginseng powder ground by the Turbo Mill was around 10m.

2. As the temperature rose, pressure, Specific Mechanical Energy(SME), and density decreased, whileas Water Solubility Index(WSI)
increased.

3. As the temperature rose, super fine powder showed tendency to turn into dark brown.

4. Measuring content changes by HPLC, there was no detection of ginsenoside Rg3 and ginsenosideRgl, Rb1, and Rh2 concentrations
decreased with increase in temperature.

Conclusions: Super fine powder of cultivated wild ginseng produced by the Turbo Mill promotes easy absorption of effective ingredients
by breaking the cell walls. Using this mechanism to produce red ginseng from cultivated wild ginseng, it yielded less than satisfactory results
under the current experiment setup. Farther researches are needed to verify more suitable condition for the production of red ginseng.

Key words : Turbo Mill, Super Fine Powderization, Korean Cultivated Wild Ginseng, red ginseng
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Fig. 1 Cultivated wild ginseng 10 years old Seeded in 1996 at
ChonBangNongSan and harvested on Aug. 24, 2006.
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Table 1. HPLC condition for analysis of Rh2 and Rg3

Instrument

Pump 9012 solvent Delivery System, Varian Co.

Detector 9050 Variable Wavelength UV-VIS Detector,

Varian Co.

Autosampler 9300 Autosampler, Varian Co.

Column Capeell Pak C18(150 X 4.6mm:5), Shiseido Co.

Operating condition

UV Absorbance 203 am

Column temp. 40C

Injection vol. 204

Mobile phase A~ 40% Acetonitrile

Mobile phase B 60% Acetonitrile

Gradient profile ~ Time(min) %A  %B  Flow(ml/min)

0:00 90 10 1.0

12:00 50 50 10
20:00 25 75 1.0
25:00 30 70 1.0
30:00 90 10 1.0

Table 2. HPLC condition for analysis of Rg1 and Rb1

] [ pop
HO fayer Pump 9012 solvent Delivery System, Varian Co.
EtOAc-H:O(111) Detector 90350 Variable Wavelength UV-VIS Detector,
Ej”z O tayer Varian Co. .
Autosampler 9300 Autosampler, Varian Co.
| BuorHOUD Column Capeell Pak C18(150 X 4 6an: 579, Shiseido Co.
‘ H:O layer Operating condition
UV Absorbance 203 nm
Fig. 4 Manufacturing process of crude saponin by extraction Colurmnn temp. 40C
and fraction Injection vol. 204
Mobile phase A 15% Acetonitrile
Mobile phase B~ 80% Acetonitrile
Gradient profile  Time(min) %A %B  Flow(ml/min)
3) HPLCS| EMZA 000 90 10 1.0
30:00 40 60 1.0
HPLC Z7A< column® Capeell Pak C18(150 X 4.6mm, 5
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Fig. 7 Calibration curve of ginsenoside-s Rg1.
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Fig. 8 Calibration curve of ginsenoside-s Rb1.
Table 3. Function and R value of ginsenosides
Function R?
Ginsenoside-Rg3 y=0.0003x -0.9763 0.9999
Ginsenoside-Rh2 y=0.0003x -0.074 1
Ginsenoside-Rg1 y=0.0004x -0.5324 0.9998
Ginsenoside-Rb1 y=0.0005x -0.3037 1
.z 2435 thFig. 10)
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Table 4. Effective process variables on quality
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Temperature Pressure(bar) SME (W X b/ kg) Density(g/cm®) WS (%)
120C 14 72.38 0978 36.16
Ginseng 150C 9 57.95 0.7123 9.98
180C 55 51.08 0.5244 5.74
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Fig. 9 Effect of Temperature variables on the
Pressure of extrudates.
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Fig. 11 Effect of Temperatute variables on the
Density of extrudates.

AR Lwol mE ZolRz JYHs TS A7

120C 150 180°C
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Fig. 12 Effect of Temperature variables on the WSI
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Fig. 13 structure of extrudates(120°C) Fig. 14 structure of extrudates(150°C)

Fig. 15 structure of extrudates(180°C)

Fig. 16 Inside structure(120°C) Fig. 17 Inside structure(150°C)

Fig. 18 Inside structure(180°C)
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Fig. 19 Side structure(120°C) Fig. 20 Side structure(150C)

Fig. 21 Side structure(180°C)
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Fig. 22 Distribution chart of Milled after Far infrared dry in cultivated wild ginseng
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Fig. 23 Scanmng electron microscopy image of milled
product after far infrared drying in wild ginseng

ginsenoside ¥% ¥4
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oh 20 3 S
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5.0 YERiit 2 2% 2=
o)z Ve et
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#2397 1 23S Table
A0 BE FrEe

Table 5. Yield of 80% MeOH extraction and n-BuOH
fraction on various Sanyangsam powder

Temperature 80% MeOH ext.(%)  n- BuOH ext.(%)
Normal(20C) 44.18 9.52
120C 52.14 9.00
150C 59.50 9.10
180°C 53.18 9.14

2) ginsenoside- Rgl, Rb13} Rh2 B Rg3¢) 83 W3}

RPES) LT BE R 4T 4T PAE 9
NEY EES $39 2 ¥ s 9@ B2

1 A3 BE AEO)A ginsenoside-Rg3+= FEHA
AT, AT 2 AEFT A Sl EA)
Se A0z wEE 3¢ Edh Y WFR Axd
9l ginsenoside-Rh28+ =744 AFEH]! ginsenoside-Rgl,
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Rbl 94 2mgsh 7k Aol 229 S7k w2

A3 A4S e oK Table 6 & Fig. 24).
ol & ¢ W H[ A ALEY S 237} YoArA]

97 9L 2L & U= 449 LEE 2R
£ A7e xnEd 229 4L Fus) A
299 240 $YHA P IS YRR YL

Table 6. Content of ginsenasides on various temperature
of cultivated wild ginseng powder by calibration

curve
Temperature ginsenoside-Rh2 ginsenoside-Rgl ginsenoside-Rbl
(me/g) (mg/g) (me/g)
Notmal(20C) 0502 7.116 7.641
120C 0.261 6.485 6.314
150°C 0.229 6.360 6.067
180C 0.182 5738 5.048
18
16 —— Rb1
—u— Rg1
14| ‘\\\‘_____‘\ —a Rh2
12 I \
10
o
6 l— “\m———_@‘\_ .
4
2
D — a—————
0

Normal 120 150 180

Fig. 24 Content of ginsenosides on various temperature of
cultivated wild ginseng powder by calibration curve
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