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Increase of Solubility of Ginseng Radix by Extrusion Cooking

Ho-Kyun Jee, Young-Jin Cho', Chong-Tai Kim', Young-sang Jang, and Chul-Jin Kim"*

Department of Food Science and Biotechnology, Division of Advanced Technology, Joongbu University
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Abstract Extruded ginseng was manufactured using twin-screw extruder under 300 rpm screw speed, 21 kg/hr feed rate,
80-150°C extrusion temperature, and by addition of water (12.1-30.6%). Extraction yield and contents of total carbohydrate
and uronic acid in extruded ginseng at room temperature extraction (RT) increased with increasing extrusion temperature,
whereas those of boiling temperature extracts (BT) were not affected by increasing extrusion temperature. Contents of non-
starch polysaccharide (NSP) in RT and BT extracts increased 340 and 142%, respectively, compared to that of raw
ginseng. Main sugar compositions of NSP in RT and BT extracts were arabinose, galactose, and glucose. Extraction yields
of total and crude saponins in extruded ginseng at optimize extrusion condition were higher than that of raw ginseng. In
RT extracts, molecular weights of polysaccharides from raw were higher than that of extruded ginseng polymer, whereas
in BT extracts molecular weights of polysaccharides from extruded ginseng were higher than those of raw ginseng

polysaccharides.
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Table 1. Screw configuration and extrusion condition

Extruder Co-rotating, intermeshing twin-screw extruder
Buhler Brothers Co., DNDL-44, Uzwil, Switzerland

L"/D?20 2, 3 barrel heating

Heater 135°C

Screw Type  667R"*3%, KD®(RL7R), 44R*5, RSE¥(LR), 44R*4,
RSE(LRL), 33R*5, ST?
Die orifice type (@ 2 mm)

L: length, ?D: diameter, “screw pitch, “right handed, “the number of
screw, “KD: kneading disk element, 7L: left handed, ®RSE: reverse
screw element, ¥ST: screw top.

reverse element screw 32 ]—%—‘5‘]-04 ]’e}v‘f_—%—‘?—‘ﬂ—% AR 3)A
(21 kg/rystal, 7HpeFe 35}’\]?4 5
barrel 135°CZ 7FI3l9Z, 9
135°CR #A] advh. 4&4% "] w9} ot e AR} A
E79 277 ZHAe]of thermocouple & transducerE E3}]
JZHE" 5o e SN GEnhe AREAC vt
F B mZ &%= (Extrusion Temp.) W3} Table 4]
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g sk,
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Fig. 1. Schematic diagram of twin-screw extruder.

Configuration of screws ;

66R *3 44R*2 KD( kneading disk) - R*L*R

44R * 3 RSE(reverse) - L 44R * 4 RSE(reverse) -L
RSE(reverse)-R*3 33R*4 Screw top



AEHE T AP A TR AR T 363

Table 2. Condition of HPLC for analysis of free sugar

Table 3. Condition of HPLC for analysis of saponin

HPLC Waters 600E
Detector RI (Differential Refractometer)
Waters 410
Column %usg:;pak (6.5 X 300 mm, Waters, Milford, MA,
Mobile phase Water (HPLC grade)
Flow rate 0.6 mL/min

Injection volume 20 pul.

Soluble solid (g/10 mL)X 150 mLX 100
Sample (g)

Weight of precipitate

Weight of dry solids

WSI=

WSI=

TCH % Uronic acid &2

FZd &FE T2 glucoseE ETEZZE 5to] phenol
sulphurlc reaction21 JH o2 245l 4L ol 095 F3l total
carbohydrate(TCH)¥ 2.2 &4+l T}, Uronic acid -2 Carba-
zole reaction®(22)9 93l D-galacturonic acidE standard® AME-
ate] ZA k.

AlEH ¥ /2iE 24
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AdE APEe] FAE AR FEos A3eh23). =3
EZE g ot A wFd fdeR 34 sk £9
A fede Axste Al & =9 membrane filter(0.45 um

pore size)2 #G T glucose, fructose, maltose lactose, %
sucroseE AFEZE o] HPLCE EAMFIY o EMxz7AL

Table 2° JJERASITL

HIME ErslEel g ¥ 2xY

HIAE ofga] 744 AR 224 Uppsala method(24)0] <
dlo] BAaigith 2 vAR ggAe] A AR thermostable
a-amylase(Teramayl L-120, Novozym)®} amyloglucosidase(Sigma)
& WHSAIA 80% ethanol 825 7iste] Wi EelES A7is)
a1, AdE HHAEE non-starch polysaccharide(NSP), H]HE &4
3}ENE I3t £ 2L uronic acid residues 522 =33}
Odq w3 olE E’*}Oi 7hrEal gk 3
A4S Y= gas-liquid chromatographyZ

, A73%E neutral sugars

g vggel] Holx o R stof AbEd 5
o}l

o g} AlEY FZd 100 uLs JEs sl AP @
I ASE HKoX gurld - Ee 8o 03mLJ+ 2% Bk
o 4mLE 7Bt AIEHE 60°Ce] EFECA 1087 71es}
of UlgHg A7) 545 nmell M BEEE 2619 TH23). B
T AL ginsenoside RgS ARE-sle] 728 dbAiHo)] 2]3)ed
WA A L)

Column Carbohydrate ES, 5 um, 250 X 4.6 mm(Alltech,

USA)
Pump S-3740(SOMA, Japan)
Detector ELSD (Alltech, USA)

Mobile phase  A: Acetonitrile : Water : Isoprophyl alcohol (80:5:15)
B: Acetonitrile : Water : Isoprophyl alcohol (67:21:12)
Time 0 28 35 45

Gradient %B 25 8 75 90
Flow rate 0.8 mL/min
Injection 20 uL

Table 4. Extrusion condition for ginseng

Sample Waterrate M.C"  Extrusion Torque  SME?
(kL/hr) (%) temp.(°C) (%) (J/kg)

80t 9.3 37.65 85 40 918.7
100t 5.5 36.23 100 58 1362.6
120t 3.7 27.60 120 62 1526.4
155t 29 25.10 155 50 1545.2
155C 29 25.60 155 47 1288.2

"M.C: moisture contents, ?SME: special mechanical energy.
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Fig. 3. GPC chromatogram on Sepharose CL-4B of NSP prepared from room temperature extraction. l: raw TCH, A:155t TCH, -

155C TCH.
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Fig. 4. GPC chromatogram on Sepharose CL-4B of NSP prepared from boiling temperature extraction. l: raw TCH, A:155t TCH, -

155C TCH.
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