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Abstract

The objectives of the experiment were to examine the effects of extrusion process variables on the yield
of extruded ginseng extract and to determine the effect of ratio of extruded ginseng extract and microcrystalline
cellulose on characteristics of spheronized granules by cold extrusion-spheronization process. Extrusion process
variables observed were feed moisture (15, 22, 29%), die temperature (90, 110, 130°C) and screw speed (150,
200, 250 rpm). The results showed that moisture content of dried ginseng significantly affected extraction
yield (p<0.05). The less moisture content of the feed resulted in the higher vield of the extract. Moisture content
of 15%, screw speed of 250 rpm and die temperature of 130°C gave the highest yield of ginseng extract. Mean
extraction yield of extruded ginseng using hot water extraction was greatly improved by extrusion process.
The extract yield of extruded ginseng was 43.5% which was higher than that of red ginseng (38.3%) and white
ginseng (29.0%) produced by traditional process. It was possible to make from the mixture of microcrystalline
cellulose (200 g) mixed with different concentration of 200 mL solution (0, 5, 20, 30, 40, 50, 60% of ginseng
extract with 59.2% dry solid) by using cold extrusion spheronization. When the concentration of ginseng extract
increased, the granulation yield was improved but friability and compression index were reduced. Ginseng
extract such as saponin was completely released from spheronized granules in distilled water within 10 min.
It can be concluded that spheronized granule with ginseng extract could be packed in gelatin capsule since
granules possessed proper physical properties and quick release of saponin.
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Fig. 1. Screw configuration for preparation of extruded ginseng.
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Table 1. Levels of extrusion conditions for response surface
methodology (RSM) of extruding ginseng

Level
X; Extrusion conditions eves
-1 0 1
X3 Moisture content (%) 15 22 29
Xz  Die temperature (°C) 90 110 130
X3 Screw speed (rpm) 150 200 250
AR TFLE(Xy), 235 JALEE (X0l o, v H S g4

T&(Y)ol i3t 23 AL A1) 2
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Fig. 2. Contour plot showing effects of moisture content (X;)
and screw speed (X3) at constant die temperature (X3) at

110°C.
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Table 2. Changes in size distribution and yield of spheronized granules (500~1250 um) by the different concentrations of

extruded ginseng extract added

Ginseng Particle size distribution (%) Yield (%)
extract (%)U >0 125 .250 500 800 <1250 500<F<1250
0 0.01 0.06 10.51 32.45 56.72 0.24 89.18
5 0.05 0.07 1850 27.72 51.85 1.67 79.58
20 0.05 0.10 15.34 29.32 50.81 4.35 80.14
30 0.04 0.04 12.82 33.54 50.84 2.68 84.39
40 . 0.04 0.48 11.55 32.06 55.22 0.62 87.28
50 0.04 0.16 8.32 30.44 56.02 4,98 86.46
60 0.01 0.08 4.89 26.96 67.11 0.93 94.08

YThe mixture of microcrystalline cellulose (200 g) mixed with different concentration of 200 mL solution containing 0, 5, 20, 30,
40, 50, 60% of ginseng extract with 59.2% dry solid.



o) AL

FEE A

Aol FAAZ gdich 94 FEAAY FAFEEE] 0
% A7 S o F]7] G spAe] FZef 2.0 om,
5096l A 2.5 cm, 60%1 4] 2.8 emE Y3k A @& 7Eo}
AAEE Zo] Wolgoh =3 20 Fxrt Zrld4E
A2t 719 RE e tha Skske A%E Eich

Ao vlw gL AL HFeAA FYol &A= A
= VelE AEEA A AAg AA st Fa3)
oh(5). 4P A FE2EY AUl o E 4 Ay F¥H
a2 -§-& Table 391 HFebli Aok, -3 Faw-s07 Fao-1250°1 41
u}R.%—E- —".‘-" R} e 8l Folbzth 53] 8 Fso-sw
& A FEN] Yoo} A 272%0 A 1% A =R ZA
“}Evgﬂ Azt dubd oz FYAF AEAzdd 3
3 A9 mt RS2 1% )37} FHojof stE grEA Y
TAREES T FHAHL Bl FEAY A5
Azel Mg AR vepgrh

43Uz AFdrs THAFY A= 7L 48
FYHEE Vel = AREA A FEEe L e Zpo)r}
ALTE A] 9] m7| FY ) Lot & 5 ok
&2 Fe gEE Ax3)r] 939 4z F s v
gule AR2A gEAA2S RPN Fad)t) e i
g 50 HAEA g W= 15~25%0] 9 ¢S5R|47}

+4E A3 9 -5l Uy EA ot 16% o] 3
7} HS1 Hedt fFEH R Q3 gEY A2 FAE of

Table 3. Changes in friability of spheronized granules by
different concentrations of extruded ginseng extract added

Ginseng Friability (%)
extract (%)”  B500<F<1250  F500-800  F500-1250

0 1.80 272 226

5 0.21 0.08 0.15
20 0.81 1.02 091
30 1.32 0.68 1.00
40 1.36 0.90 113
50 1.76 123 1.50
60 1.99 1.09 154

YThe mixture of microcrystalline cellulose (200 g) mixed with
different concentration of 200 ml. solution containing 0, 5, 20,
30, 40, 50, 60% of ginseng extract with 59.29% dry solid.
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Table 4. Changes in bulk density, tapped density and compressibility of spheronized granules by the different concentrations

of extruded ginseng extract added

Ginseng F800-1250 F500-800
1
extract (%) BD” (g/em®)  TD® (g/em®) c” (%) BD (g/cm’)  TD (g/em®) C (%)

0 0.86 0.91 452 0.87 0.93 5.93

5 0.84 0.87 3.87 0.86 0.90 448
20 0.86 0.88 3.10 0.85 09 6.51
30 0.86 0.88 1.73 0.84 0.92 9.07
40 0.86 0.87 1.04 0.84 091 7.62
50 0.86 0.87 1.04 0.84 0.91 7.62
60 0.86 0.90 4.31 0.84 0.92 847

“The mixture of microcrystalline cellulose (200 g) mixed with different concentration of 200 mL solution containing 0, 5, 20, 30,

40, 50, 60% of gmseng extract w1th 59.2% dry solid.
“Bulk density. ’I‘appmg density. CompreSSIblllty



904 713 - IP. Remon

04 ¢

Absorbance at 420 nm

O . I — L F— I J
0 10 20 30 40 50 80 70
Time (min)

Fig. 3. Release profile of ginseng components containing
saponins in extrusion~spheronized granules with different
concentration of 200 ml. solution containing 20% (¢), 40%
(m) and 60% (A) of ginseng extract with 59.2% dry solid.
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