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by repeated extrusion under the same conditions with corresponding samples. Secondary extruded white ginseng (SEWG)

at a die temperature of 120°C had the highest acidic polysaccharide content of all extrudates. Increasing die temperature
and repeated extrusion both increased crude saponin content of the extrudate. Ginsenoside Rhl was detected in the
EWG (140°C) and SEWGs, whereas ginsenosides Rg3s and Rg3r were only detected in SEWG (140°C). The highest
total phenolic content, DPPH radical scavenging activity, and reducing power obtained from SEWG (140°C) were

8.55+0.03 mg/g, 72.05+0.63%, and 0.80+0.004, respectively. In conclusion, repeated extrusion increases antioxidant

and antioxidant properties of extruded white ginseng (EWG). Die temperature was adjusted to 100, 120, and followed
activity and crude saponin contents for the development of improved ginseng products.

ABSTRACT This study investigated the effects of die temperature and repeated extrusion on the chemical components

Effects of Die Temperature and Repeated Extrusion on Chemical Components
Key words: repeated extrusion, extruded white ginseng, ginsenosides, antioxidant activity
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1. 1/2 Pitch screw
2. 2/3 Pitch screw

3. Forward paddle
4. Reverse screw element @ : 3.0 cm

L/D ratio 23:1

Fig. 1. Screw configuration for extruding white ginseng (model THK 31T).
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Table 1. Chemical properties of extruded white ginsengs (unit: %)
Samplel) Die temp. (°C) Moisture content Crude ash Crude fat Protein
WG - 8.81£0.01%? 436+0.10° 1.05+0.03° 13.38+0.02°
EWG 100 9.11£0.01° 4.41£0.01° 0.22+0.01° 13.16+0.03°
120 6.61+0.14 4.35+0.06 0.23+0.01° 12.42+0.05°
140 6.91£0.01° 4.28+0.06 0.24+0.01° 12.34+0.03°
SEWG 100 9.9940.05° 4.39+0.07° 0.2640.004° 13.19£0.01°
120 9.16+0.16° 4.30+0.02° 0.26+0.01° 12.64+0.03¢
140 9.35+0.08° 4.38+0.02° 0.27+0.001° 12.67+0.02¢
RG - 10.50+0.08° 4.56+0.02° 1.07+0.12° 13.56£0.01°

YWG: white ginseng, EWG: extruded white ginseng, SEWG: secondary extruded white ginseng, RG: red ginseng.
?Values with different superscripts in column are significantly different (P<0.05) by Duncan's multiple range test.
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Table 2. Total sugar, reducing sugar, and acidic polysaccharide of extruded white ginsengs
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Samplel) Die temp. (°C) Reducing sugar Total sugar Acidic polysaccharide
WG - 64.76+0.06"> 187.12+2.02 16.42+0.388
EWG 100 60.85+0.34° 233.01+1.42° 26.06+0.13"

120 57.15+£0.45% 216.58+0.69¢ 33.69+0.06°

140 50.60+0.27" 210.24+1.38° 26.96+0.10°
SEWG 100 58.38+0.18° 223.09+2.36° 33.06+0.11°

120 56.45+0.12° 212.49+1.49% 41.10£0.37°

140 47.83+0.128 210.79+1.40° 35.16+0.17°
RG - 197.53+1.21° 302.462.16° 50.41+0.14°

YRefer to Table 1.

Values with different superscripts in column are significantly different (P<0.05) by Duncan's multiple range test.
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Table 3. Antioxidant activity of extruded white ginsengs

Sample" Die temp. (°C) Total phenol (mg/g) DPPH (%) Reducing power
WG - 3.1440.03%? 13.68+0.18" 0.2840.003"
EWG 100 3.35+0.02 16.53+0.38° 0.33+0.002¢
120 4.38+0.06° 30.39+0.23° 0.50+0.001°
140 5.70£0.03" 49.81+0.03° 0.59+0.003"
SEWG 100 3.98+0.02° 23.57+0° 0.4240.001°
120 4.91+0.08° 39.25+0.03° 0.58+0.002°
140 8.55+0.03° 72.05£0.63° 0.8040.004"
RG - 4.84+0.01° 32.2740.21¢ 0.5120.002°

YRefer to Table 1.

PValues with different superscripts in column are significantly different (P<0.05) by Duncan's multiple range test.
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Table 4. Contents of crude saponin and ginsenosides components in extruded white ginsengs
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2 38.84+0.35 mg/go] 1L,
=A% AH(Table 4). WAk¢
E 140°CAA 28] 454
50.07£1.00 mg/g o2 7} =51 23}o] o] W= ¢
At ThE FEAFEY A9 2AXC] /4 AL
Ying®} Ryu(24)7} W3 5} §Ae 292 d8 =
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(Unit: mg/g)

Sample” Die temp. Ginsenosides Crude saponin
P (&(®) Rgl Re Rf Rhl Rg2s Rg2r Rbl Rc Rb2 Rd Rg3s Rg3r P
WG - 259 2,00 0.73 - 0.11 0.11 347 134 080 026 — - 38.84+0.35%
EWG 100 274 196 0.78 - 012 012 374 139 088 026 — - 42.45+0.19°

120 282 197 080 — 012 0.12 344 153 09 028 — - 43.14+0.36°
140 277 185 0.84 0.07 014 014 335 138 087 030 — - 48.58+0.41
SEWG 100 274 196 0.80 0.04 012 012 340 156 092 030 - - 47.7340.09°
120 274 192 081 0.04 012 012 355 161 099 029 - - 48.55+0.56"
140 263 177 087 011 015 0.15 403 134 098 025 0.09 0.03 50.07+1.00°
RG - 298 209 088 025 020 0206 611 207 173 046 0.16 0.09 52.14+0.45"

YRefer to Table 1.

Values with different superscripts in column are significantly different (P<0.05) by Duncan's multiple range test.
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