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Effect of Die Temperature and Dimension on Extract
Characteristics of Extruded White Ginseng

Bong Su Kim and Gi Hyung Ryuf

Dept. of Food Science and Technology, and Herbal Resource Research Center,
Kongju National University, Chungnam 340-802, Korea

Abstract

The objective of this study was to determine the effect of die temperature and dimension on extraction
pattern, extract yield, and crude saponin content of extruded white ginseng. The extrusion variables were
die temperature (110 and 120°C) and die dimension (3 holes with 1.0 mm, 2 holes with 2.0 mm, and 1 hole
with 3.0 mm diameter). The browness and redness were indicator of active components in ginseng extract.
Both were used to evaluate the effect of die temperature and die dimension on release pattern and release
rate constant. Browness and redness of extract achieved its lowest value at die temperature 110°C and 2 holes
with 2.0 mm diameter, indicating the lowest extraction rate constant. Extract yield highly increased by
extrusion treatment. Extract yield and crude saponin content were the highest at die temperature 120°C and
1 hole with 3.0 mm diameter. In conclusion, extrusion process has contributed significantly in improvement

of release rate of its active components.
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Fig. 2. Die inserter dimension.
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A= Absorbance at extraction time at 1, 3, 5, 7, 10, 20,
30 and 50 min

%k = Extraction rate constant (min %)

= Extraction time (min)

Aol ol 900 go SF9t A F547]l

Z(SWR-10, JEIO Tech., Korea)ol| 4]
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Dry solid wt. in extract
Sample wt.

Extract yield= X100
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AAAA)
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1 1 3 3 2 2 2 1 1 4 1 1 1 1

1. 1/2 Pitch screw
2. 2/3 Pitch screw

3. Forward paddle
4. Reverse screw element

L/D ratio:25:1
¢:29 cm

Fig. 1. Screw configuration for extrusion of ginseng (model THK 31T).
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Table 1. Extraction pattern for extruded white ginseng at 420 nm

Die temp. Die diameter Extraction time (min)
“C) (mm) 1 3 5 7 10 20 30 50
- - 0.005 0.009 0.016 0.017 0.018 0.025 0.027 0.033
1 0.051 0.082 0.105 0.125 0.150 0.211 0.258 0.330
110 2 0.088 0.116 0.141 0.159 0.184 0.272 0.336 0.415
3 0.131 0.196 0.224 0.240 0.258 0.306 0.474 0.623
1 0.054 0.078 0.107 0.124 0.154 0.221 0.283 0.453
120 2 0.09% 0.154 0.179 0.205 0.233 0.316 0.345 0.432
3 0.212 0.286 0.341 0.378 0.419 0542 0.644 0.797
Values are mean of triplicate measurements.
Table 2. Extraction pattern for extruded white ginseng at 520 nm
Die temp. Die diameter Extraction time (min)
°C) (mm) 1 3 5 7 10 20 30 50
- - 0.002 0.003 0.005 0.005 0.006 0.007 0.007 0.009
1 0.012 0.019 0.023 0.030 0.037 0.050 0.061 0.080
110 2 0.020 0.026 0.031 0.035 0.040 0.071 0.078 0.101
3 0.031 0.051 0.053 0.057 0.065 0.081 0.149 0.220
1 0.015 0.017 0.025 0.030 0.036 0.052 0.070 0.116
120 2 0.022 0.040 0.044 0.049 0.056 0.078 0.086 0.111
3 0.043 0.064 0.075 0.087 0.096 0.135 0.168 0.205

Values are mean of triplicate measurements.
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Fig. 3. Absorbance at 420 nm versus root extraction time of extruded ginseng at different die dimension and temperature

110°C (a) and 120°C (b).
Values are mean of triplicate measurements.

¢, White ginseng; M, Extruded white ginseng with 3 die holes with 1.0 mm diameter; A, Extruded white ginseng with 2 die holes
with 2.0 mm diameter; @, Extruded white ginseng with 1 die hole with 3.0 mm diameter.

Table 3. Extraction rate constant, extract yield and crude saponin content of extruded white ginseng at different die diameter

and die temperature

Die temp. Die diameter Extraction rate constant’ (min %) Extract yield Crude saponin

°C) (mm) 420 nm 520 nm (%) (%)

- - 0.0065 0.0019 201*13” 33+0.2

1 0.0459 0.0115 38.2£22 5405

110 2 0.0447 0.0093 39.0£19 52%0.2

3 0.0582 0.0145 39.7+1.0 56*0.3

1 0.0465 0.0103 38715 46106

120 2 0.0630 0.0150 41.3%2.1 48+0.2

3 0.0969 0.0247 422+23 59+0.3

D . .
Extraction rate constant values are mean of triplicate measurements.

2) . . P
Extract yield and crude saponin values are mean®SD of triplicate measurements.
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