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Properties of Extracts from Extruded Root and
White Ginseng at Different Conditions

Bong-Soo Kim and Gi-Hyung Ryu*

Dept. of Food Science and Technology, Kongju National University, Choongnam 340-702, Korea

Abstract

The comparison in release rate constant and properties of extracts from extruded raw ginseng and extruded
white ginseng was conducted to apply extrusion process for manufacturing of released ginseng tea bag. Dry
raw ginseng and white ginseng powder were extruded at 20~ 30% moisture content and 200~ 300 rpm by using
an experimental twin-screw extruder. Browness and redness (both indicated the releasing of saponin and gin-
senosides) were increased with the increase in the screw speed and the decrease of moisture content. Crude
saponin and water solubility index (WSI) of both ginseng also share the same behaviour against the level
of screw speed and moisture content, as well as browness and redness. The particle size effects of extruded
raw ginseng at 20% and 28% moisture content on absorbance of released extract at 260 up to 560 nm, WSI,
and water absorption index were determined. While particle size decreased from 800~ 1000 nm to 200~500
nm, absorbance and WSI are decreased. Absorbance and WSI shown increasing level while moisture content
was decreased. In conclusion, the formation of pores by expansion and disruption of cell wall in extrusion
cooking were obviously responsible to increase the amount of released extract of extruded ginseng and its
WSI as well. The extrusion process turns out be the efficient process for manufacturing of commercial ginseng
tea product than those of other thermal processes.
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Fig. 1. Screw configuration of model (THK 31T).
1/2 P: 1/2 pitch screw, 2/3 P: 2/3 pitch screw, FP: forward paddle
RSE:! reverse screw element.
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Table 1. Mean value of properties of extracts from extruded ginseng and white ginseng

Raw Process variable Browness  Redness E{oejliii:tr?g s(a:u?cl)g?n Brix WSI WAI (Liéht* a b
material {420 nm) (520 nm) | o (96) (%) (Yellow) (Red)
(min"") (%) ness)

Moisture 20 23150 1.073° 1.233° 426° 323" 573° 384° 497"  871° 8%

content 25 1.807° 0.679" 0.976° 412 315 566° 355"  50.4° 927°  31.0°

Raw (%) 30 1619° 0.580° 0.932° 388" 318" 524° 335° 472° 934 299"
ginseng

SS;ZX 200 1.846° 0.707° 1.021° 405 316 540° 350°  494°  899°  30.1°

(tpm) 300 1.9812 0.847° 1.073° 416°  320° 569° 365° 488 922" 298

Moisture 20 2.499° 1.408° 1.296° 4960 323 B541° 209° 456° 1289 339°

content 25 1.113° 0.525" 0.493° 431° 315" 442> 344" 508 758" 31.9°

White (%) 30 0.959° 0.462° 0.342° 406° 318  404° 386" 62.8° 530°  329°
ginseng

SS;Z;V 200 1.414° 0.599" 0.657° 4620 317" 434> 354 531° 851°  326°

(tpm) 300 1.633% 0.997° 0.763° 458 320°  49.0° 332 530° 867°  33.2°

YValues within the same column with different letter superscripts are significantly different each other at p<0.05.
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Table 2. Properties of extracts for extruded ginseng with different particle size

b Particle size Absorbance o

Sample (um) 260 om 420 nm 440 nm 500 nm 520 nm pH WSI (6)  WAI
200~ 500 2316 0.509 0414 0.239 0.206 565 30 767

Control 500~ 800 2.256 0.379 0.297 0.140 0.113 565 31 751
800~ 1000 2.360 0317 0.242 0.112 0.092 565 31 6.41

200~ 500 2736 1.963 1668 1.076 0.947 572 49 3.30

A 500~ 800 2526 1323 1093 0.647 0557 572 45 359
800~ 1000 2.246 1175 0.962 0.563 0.480 572 40 3.38

200~ 500 2.308 0.966 0.789 0.466 0.399 576 42 541

B 500~ 800 2452 0.850 0,683 0.384 0.32%6 5.76 41 485
800~ 1000 2.331 0.765 0616 0.342 0.290 576 39 551

YControl: Ginseng chopped dried at 60°C for 5 hr.
A: Dry ginseng extruded at moisture content 20%.
B: Dry ginseng extruded at moisture content 28%.
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