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Effect of Extrusion Process on the Change of Components in Ginseng

Byung-Hee Ryu, Mi-Jung Choi, Koo-Chun Chung', and Si-Kyung Lee*

Department of Molecular Biotechnology, Konkuk University
'Department of Chemistry, Konkuk University

Abstract This study was carried out to investigate the effects of the extrusion process on the change of components in
ginseng. The extraction yields from ginseng by distilled water extraction were highest in the extruded ginsengs, whereas
it was lowest in the white ginseng. The contents of crude saponin were highest in the extruded ginseng, and they increased
as the extrusion temperature was raised. The total contents of 11 kinds of ginsenosides increased in the order of red, white
and extruded ginsengs. In particular, red ginseng showed higher contents of Rgl, Rg3 and Rb2, whereas Re was highest
in white ginseng. In addition, the contents of Rg2, Rhl, Rh2 and Rg3 in the extruded white ginseng became higher. Free
sugar contents were greatest in red ginseng. However, they were lowest in the extruded ginseng. White ginseng had a
greater L value, whereas extruded ginseng demonstrated higher a and b values. In conclusion, the extraction yields, the
contents of saponin, and ginsenoside-Rg2, Rh1, Rh2 and Rg3 were increased through the extrusion process.

Keywords: red ginseng, white ginseng, extruded ginseng, crude saponin, ginsenoside
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Ginsenosides®| 5}

o7} SR, &4te] wWidte HlEiA Tk =2 &S UER A=A o] ginsenosides FAF TrEkol] nAE FFS XA
=3 ]l:— Choi 5(29)2] &4+ & wiite] gujd FEE9] 48, 71 3l WA, S, 4EAEE WA 1g 59 protopanaxatriolZ
Table 1. Yields of the extracts from white, red and extruded ginsengs with distilled water and 80% ethanol (Unit: %)
Distilled water extract Ethanol extract
Samples Time (min) Time (min)
10 30 10 30 60
White ginseng 46.76+0.16% 48.16+3.00° 48.66+1.25¢ 23.92+0.77° 23.61+0.90° 23.96+0.26°
Red ginseng 58.80+0.40° 58.96+2.40° 60.19+0.89° 28.78+0.11* 30.85+1.71* 31.34+0.11°
EGA" 71.01+0.16* 71.61£1.14* 71.63£2.11° 23.82+0.47° 24.13+0.87° 24.39+1.34°
EGB 73.11£0.14° 73.68+0.67* 73.18+1.73* 25.92+0.72° 24.50+0.39° 23.5440.40°
EGC 74.46+0.06" 74.34+1.56* 73.21£1.82* 25.21+0.84° 24.63+1.31° 24.39+0.68°
YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C, EGC: Extruded ginseng at 154°C
JValues within the same column with different letter superscripts are significantly different each other at p<0.05 using Kruskal-Wallis.
Table 2. The contents of crude saponin in white, red and extruded ginsengs (Unit: mg/g)
Samples White gingeng Red ginseng EGA" EGB EGC
Crude saponin 42.59+1.4¢ 45.50+1.5¢ 59.61£3.2° 67.42+2.7° 67.88+0.2*

YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C, EGC: Extruded ginseng at 154°C
PValues within the row with different letter superscripts are significantly different each other at p<0.05 using Kruskal-Wallis.
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Table 3. The comparision of protopanaxatriol ginsenosides contents in white, red and extruded ginsengs

Protopanaxatriol ginsenosides (11g/g)

Smples
Rgl Re Rf Rg2 Rh1 Total
White ginseng 2,040.8 2,677.5 7173 82.9 81.9 5,600.4
Red ginseng 2,303.2 2,183.3 754.2 270.0 152.4 5,663.1
EGA" 1,246.3 1,876.8 620.0 2732 160.8 4,177.1
EGB 1,122.8 1,547.6 507.1 294.5 290.1 3,762.1
EGC 1,008.2 977.5 508.4 297.7 675.2 3,467.0
YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C, EGC: Extruded ginseng at 154°C
Table 4. The comparision of protopanaxadiol ginsenosides contents in white, red and extruded ginsengs
Proptopanaxadiol ginsenosides (11g/g)
Smples
Rh2 Rg3 Rd Re Rb2 Rb1 Total
White ginseng 53.7 120.8 538.5 1,528.4 1,286.4 2,208.7 5,736.5
Red ginseng 287.2 502.1 578.5 1,534.1 1,641.2 2,573.2 7,116.3
EGA" 294.6 175.7 195.5 1,194.3 7713 2,528.6 5,160.0
EGB 407.5 2414 4252 1,016.5 746.3 1,071.8 3,908.7
EGC 543.2 410.7 510.6 673.6 606.2 936.5 3,680.8

YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C, EGC: Extruded ginseng at 154°C
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Table 5. The contents of free sugars in white, red and extruded
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Table 6. Colorimetric characteristics of white, red and extruded

ginsengs (Unit: mg/g) ginsengs powder
Samples Fructose Glucose Sucrose Maltose Total Powder Color
White ginseng 3990 14272 37.197 76.808 132.267 samples L a b
Red glinseng 2.866 1.818 42.335 127.999 175.018 White ginseng 81 .77:t0.0682) 3. 13:|:002b 6902|2014b
EGA" 2879 5204 42873 12666 63.622 Redginseng  77.62+0.02°  4.23+0.01" 7.20+0.03"
EGB 3762 25 1 7 24205 1 003 3 1 487 EGAI) 75. 14:|:003b ngiozgab 856iOOSa
EGC 1.658  1.890 18962 3.611 26.121 EGB 72.61£0.07 6.56+£0.44° 836013
YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C, EGC 71.98+0.02° 7.14+0.03* 7.89+0.05*

EGC: Extruded ginseng at 154°C
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YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C,
EGC: Extruded ginseng at 154°C

IValues within the same column with different letter superscripts are
significantly different each other at p<0.05 using Kruskal-Wallis.

L: Lightness, a: redness b: yellowness.

Table 7. Changes of color intensity of extract of white, red and
extruded ginsengs

0.D at 540 nm
Samlples —
Distilled water extract Ethanol extract
White ginseng 0.222 0.021
Red ginseng 0.248 0.026
EGAV 1.111 0.065
EGB 0.968 0.132
EGC 1.159 0.254

YEGA: Extruded ginseng at 126°C, EGB: Extruded ginseng at 146°C,
EGC: Extruded ginseng at 154°C
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