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Recent Trend in Red Ginseng Manufacturing Process and
Characteristics of Extruded Red Ginseng

Gi-Hyung Ryu

Department of Food Science and Technology, Kongju National University

Abstract

The traditional processing of red ginseng involves washing and steaming (90 to 100°C) of raw ginseng,
followed by the primary drying (moisture content 35 to 40%), storage and aging, the second drying
(moisture content 16%), and molding. When raw ginseng is steamed and heat-treated during red ginseng
processing, chemical changes occur in the ginseng compositions to produce active substances that do not
exist in raw ginseng or white ginseng. The major components that change during red ginseng processing
are saponins and non-saponins (polyacetylene, acidic polysaccharides, and amino acids). The major pro-
cessing steps include heat treatment and drying during the traditional and recently developed red ginseng
process. Red ginseng manufacturing process could shorten when the extrusion process applied to red
ginseng processing. During the extrusion process, various steps of unit process including mixing, grind-
ing, heating, molding, and drying occurs within a short time thus, this process is effective and econom-
ical compared with other thermal processes. Aim of this study reviews recent red ginseng manufacturing
process including patents and traditional process, application of extrusion-cooking to red ginseng pro-
cess, and physicochemical properties of extruded red ginseng.
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Table 1. Saponin content(%) in red ginseng and white ginseng(Kitagawa, 1983)
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Fig. 1. Process diagram of traditional red ginseng
manufacturing,
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Table 2. Physiochemical difference between red ginseng and white ginseng(5713, 2003)
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Fig. 3. Photograph of appearance of extruded white

ginseng at die temperature 100°C(a) and 115°C(b)(Kim 3%}
Ryu, 2005).
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Fig. 4. Scanning electron microphotograph of extruded
white ginseng at die temperature 100°C(a) and 115°C(b)
(X100)(Kim 3} Ryu, 2005).
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0.0..

Standard 1 2 3 4

Fig. 5. Thin layer chromatogram of maltel in extruded
ginseng(Ha et al., 2005).

1. Ginseng extruded barrel temperature at 120°C and screw
speed at 200 rpm, 2. Ginseng extruded barrel temperature at
120°C and screw speed at 300 rpm, 3. Ginseng extruded
barrel temperature at 100°C and screw speed at 200 rpm, 4.
Ginseng extruded barrel temperature at 100°C and screw
speed at 300 rpm, 5. Red ginseng(control), Standard: Maltol
standard(5 ug) dissolved in methanol 1 mL

3 AggoA ks 25249
é’-: & = JuHFig. 5). AEHoE
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_O_

ot kel FAkEt 7]”—

FAEEES FE25E. AT " JEEE
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Sz WelE HE 945 94 F4

AA4E 00019 min'o]R oL} AR

T 25 1200C, AT A7 3.0 mmollA HEAE
A
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Table 5. Change in ginsenosides at various extrusion process variables( 3}t & %, 2004)

X, X, X, Rgl RgZ Rg} R, Re R, R, Ry, Ryz Yos Yo
130 200 29 1921 1007 0.56 0957 4376 1687 2822 4532 1949 1306 19.406
130 250 22 2070 1065 - 1095 4637 1904 3027 4753 2036 1322 20.588
130 150 22 2121 1044 - 1122 4724 2010 3.074 4884 2107 1340 21.087
130 200 15 2117 1084 0.178 1.190 4.682 2018 3324 4953 2131 1343 21675
110 150 29 2138 0992 - 1231 4928 2051 3.133 4910 2109 1314 21492
110 200 22 2263 1179 - 1311 4885 2116 3367 4842 2159 1295 22.122
10 200 15 2365 1232 - 1243 4865 1921 3240 4746 2071 1234 21681
Red ginseng powder 2446 1451 0371 1.143 2333 0422 1902 4801 1507 1173 16376

X, Barrel temperature, X, screw speed, X, moisture content.

R,, Ginsenoside Rgl.

Y . Ratio between protopanaxadiol and protopanaxatriol.
Y Total saponin.
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Table 6. Extraction rate constant, extract yield and crude saponin content of extruded white ginseng at different die

diameter and die temperature(Kim 3} Ryu, 2005)

Die diameter

Extraction rate constant(min-

1/2)

Die temp. (°C)

Extract yield(%) Crude saponin(%)

(mm) 420 nm 520nm

Commercial red ginseng 0.0065 0.0019 20.1 3.8

1 0.0459 0.0115 38.2 54

110 2 0.0447 0.0093 39.0 52
3 0.0582 0.0145 39.7 5.6

1 0.0465 0.0103 38.7 4.6

120 2 0.0630 0.0150 41.3 48
3 0.0969 0.0247 422 59
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