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Abstract

: The objective of this study was to determine effects of the die temperature(100 and 120°C) and screw

speed(200 and 300 rpm) on the characteristics of extruded raw ginseng such as crude saponin, ginsenosides, maltol and
the color of powder. Crude saponin content increased after extrusion-cooking. Ginsenoside Rg, and Rg, that contained in
red ginseng increased from 0.2275 mg/g to 0.2835 mg/g(Rg, ) and 0.1164 mg/g to 0.2230 mg/g(Rg,) with the increase in
die temperature from 100 to 120°C, which increased with the decrease in screw speed from 300 to 200 rpm. Maltol, spe-
cific component in red ginseng was detected in extruded ginseng. Total sugar content was not changed by extrusion pro-
cess, however reducing sugar decreased with the increase in die temperature from 100 to 120°C. In conclusion extrusion
process can be applied to red ginseng manufacturing by controling extrusion process variables such as extrusion tem-

perature and screw speed.

Key words : extrusion process, red ginseng manufacturing, saponin, ginsenoside, maltol.
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1. 1/2 Pitch screw
2. 2/3 Pitch screw

4. Reverse screw element

1. CO, injection

3. forward paddle

L/D ratio : 25:1
d : 2.9cm

Fig. 1. Screw configuration for conversion of raw ginseng root to red ginseng powder.
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Table 1. Operating conditions of HPLC for analysis of ginsenosides

[tems Conditions

Column Lichrosorb NH,
(Merck Co. 10 um, 4 mm ID x 250 mm)

Mobile phase Acetonitrile/ distilled water/ n-Butanol
(80 :20:10%)

Flow rate 1.0 mL/min

Chart speed 0.5cm/min

Detector RI-401 (differential refractometer)

FEIREE FEHOT YA AR 5ol FESTE
& 50mLE 7}k 80°CollM A7k ZHA o2 33 F&sto]
o] #2)(Whatman no. 41)2 A#gr JHg HolA ZF{HSF
50 mLE 718l Rehe2g ¢ds] BEAg & 19t 5E3)
Ak & dedEZ 50 mLE k] BRYZERE
ARE-ER] 36°CollA 3047 EAEAL ASHES & 105°ColA
308 AxI FAE AEJHFO R S

ZMAO|E &

FALEYS wehgo] €38t ¥ 0.45 um milipore filer=
o3l HPLC(ALC-224, USAYS ARg-3sted Table 19 %
Aoz BAEAr}. WAAlel= Rb,, Rb, Rc, Rd, Re,
Rf, Rg, Rg, 3% HPLC ASulEd Ae) Hanse
A} zste] Al

s S20lETRl=

AAmAtol= Q1S floiA ZAREHS] A Fe e
o -83)A1A silica gel Hell 22 (spotting)atar, A7H-&ri=
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Table 2. Ginsenoside content of extruded ginseng(mg/g)

MBLs} 295 s

of me 4EdY FHel 54 109

-0.57, FHE(D*)=+2.702] WAAS FEZLOE djof 742}
A=g 2GSt FAEAHAERE [(L*-L)+@* )+ b)Y
ol thdsted AMtstglen] 33 249 Fagko s Yephict

KRl GEAFLES Sk WA BoEE Z7NEHe 7
o) Yt

PEHY T
X

T g e} 23F WL UE £
A4E R E I xMeAle] =(ginsenoside) Rb,, Rb,,
Re, R4, Re, Rf, Rg,, Rg, &%FS Table 2¢ Ve Art.
AH AP S Bl R dE8ARIEEE 15%9F 150 g/
min2 217} ZHATE AT e} 235 IAEEE X
&3k 4709 A7 100°CS+ 200 rpm, 100°CSF 300 rpm,
120°C} 200 rpm, 120°C9}F 300 rpmS &0 M AL
O|=E FAHLA (ANOVAYRHY S8l ARS259 24
T 3AEEe] IS ATt

A T2E(P<0.01)% 237 IAESE (p<0.01)= 24
S=Z Rb; ¥FE "R, Rb & £3F FHHEE 200 rppm
oM AlEFLE7F 100°CoAA 120°CE F713tel whet
1.139 mg/gollA 1.373 mg/gl 2 Z71et3nt. B3l Al n
120°CollA] 223% 3457 300 rpmellA+] 200 rpme 2 7
2%kl wet 0.673 mg/gelA 1.373 mg/ge &2 FUkesHe A
< ®3th Rb, Rc, Rd, Re, RfE AMEFLE9} 23% 3
A&z map g Fo] FoHer Jas dghon
(p<0.01), 235 IALEE7F 300 rpmellA] 200 pmO. &2 7
aghol] mWa} Rby, Re, Rd, Re, Rfe F716l9oH A2
E7F 100914 120°CE F71e) §A 9A S7hehe AdS
e AMETERe] SUtet i 23F IAEEE

Extrusion process b
(Die temp. yout speed) ROy Rb, Re Rd Re Rf Rg, Rg, PDPT® TS
100°C/ 200 rpm 139 0353 0664 0294 1.008 0252 0318  0.33 160 398
100°C/ 300 rpm 0.684 0286 0453 0272 078 0172  0.137  0.100 1.55 2.79
120°C/ 200 rpm 1373 0436 0791 0329 1128 0276 0383  0.144 152 486
120°C/ 300 rpm 0673 0253 0546 0269 0821 0212 0184  0.102 0.75 4.06

“Panaxydiol ginsenosides(Rb,+Rb,+Rc+Rd)
bpanaxytriol ginsenosides(Re+Rf+Rg,+Rg,)

“Total saponins
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Fig. 2. Crude saponin content at different die temperature and

screw speed.

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. Dried ginseng(control)

TS 1 2 3 4 5
TS : total 6 saponins(Rbl, Rb2, Rc, Rd, Re, Rg,)

Fig. 3. Thin layer chromatogram for six saponins in extruded

ginseng.

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 barre! 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. Dried ginseng(control)

[ TE PPRTE St S T W Lo

Standard 1 2 3 4 5

Fig. 4. Thin layer chromatogram of maltol in extruded ginseng.
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. Dried ginseng(control)
Standard : Maltol standard(5 mg) dissolved in methanal | mL
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Table 3. Non-saponin content of extruded ginseng.
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Powder color

Extrusion process Total Reducing -
(Dle temp_/screw speed) sugar sugar nghtness Redness Yellowness 'COIOT
L) (a) (b) difference

100°C/ 200 rpm 48.59 7.57 97.45 -1.89 7.33 4.84

100°C/ 300 rpm 45.59 7.18 97.16 -0.21 5.74 3.44

120°C/ 200 rpm S1.11 6.53 95.72 0.33 1.80 2.40

120°C/ 300 rpm 42.35 6.20 91.81 0.90 2.76 6.06

Dried ginseng 54.22 6.66 99.83 -0.36 7.91 5.84
Atk Z7te] 659 EEAEC] FEATERNCE A g ol JEAF T S AT ¥ e RS &
UL ol SABIeH, 2P L 817) flslod Az USATE, g Zato] o 3R AEoR dERl BES
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1~5A 804 B% UEIGOEE 1~-5A8 BT YEAFO
FEA gt AREE A 5 AT (Fig. 4).
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