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Effect of Extrusion Temperature on Puffing of White and Red Ginseng

Bong-Su Kim and Gi-Hyung Ryu'

Dept. of Food Science and Technology, and Herbal Resource Research Center,
Kongju National University, Chungnam 340-802, Korea

Abstract

The objective of this study was to determine the effect of extrusion temperature on puffing of white and
red ginseng powder. The extrusion variables were feed material (red and white ginseng powder) and die tem~
perature (100 and 115°C). The analyzed characteristics of ginseng extrudates were sectional expansion index,
microstructure and rheological properties. Most of biopolymer was highly puffed at higher extrusion tem-
perature, but the cross-sectional expansion of white and red ginseng powder was higher at 100°C and longi-
tudinal expansion seems to higher at 115°C. White and red ginseng powder were puffed inconsistently and
discontinuously at 115°C. The scanning electron microphotograph of extruded white ginseng was uniform air
cell distribution at 100°C, but pore size increased at 115°C and had fine uniformity due to pore explosion. White
ginseng and its extrudate were pseudoplastic. Intrinsic viscosity was lower as a result of increased die
temperature. The cross—sectional expansion seems to be inconsistent and decreased due to decrease in melt
viscosity at 115°C.
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Table 1. Effects of die temperature on characteristics of
white and red ginseng

Raw Die temp. Expansion WSI WAI
material °C) ratio (%)
. - - 27.3 166
X};gf 100 197 333 431
ginseng 115 1.08 370 4.44
- - 396 2.30
Red 100 1.9 92 228
ginseng 115 073 52.8 1.9
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Fig. 1. Photograph of appearance of extruded white ginseng at die temperature 100°C (a) and 115°C (b).

(a)

Fig. 2. Scanning electron microphotograph of extruded white ginseng at die temperature 100°C (a) and 115°C (b) (X 100).
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Table 2. Flow behavior index and consistency index at
different temperature and concentration of white ginseng
and extruded white ginseng

Die temp. Concentration D k

2

°C) (%) (Pa-sm? R
18 0419 901 0989
- 20 0458 038 0997
23 0460 1153 0988
15 0356 1629 0992
100 18 0273 6186 0958
20 0253 9281 0948
15 0573 618 0999
115 18 0330 4790 0998
20 0241 9777 099

Y. .
Yn: flow behavior index.
Dp: consistency coefficient.
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Fig. 3. Shear stress versus shear rate of 20% suspension
for white ginseng (#), extruded white ginseng at 100°C (m)
and extruded white ginseng at 115°C (a).

A} In( 09 AH-L In( HE el AL 22110
CollA hEAA T Yito] AbE7 2= 115°Cell A sHEA S
g “-H*‘ED} AEEAG7EE s o & Ao 424
Hate] g HAEDH G Yot & A 2L S
ato] 4k %91 Z37h dofyty] dEes A n=Edt
Q7HF A FreddsAs =g AR G AL o
Atz Wite g ofE 2t ol 2o lo] 3
s A #E2kskE = A Fe] Advh(12). =8 ¢EA Y A AR
qAbE 71AA E4E ol A AEARe] g o AR
Zol Atx o] T 3H(dextrinization)® 22 =7} 7‘},135}
v B EATH13). ol ¢EA Y WAk A s, 2 E
T4 T HAAE iAFe) shalet Abse] Awkel] o)sthod
HEEA 7} 2T Ao 2 FRHGT B2 ST S
7} 100°Cell A 115°CE F71 3ol whet HAake] <7 4 518 3}
2 7)ear) e Srket 715 FACE ehobal AL WA
AR s o} A RALEo| Axte] ote] Hxrt A
gto] AT W fFEro] kel 23 7l sld g E o8 A
=253t
Fig. 4= 5445 12 7F4 3 obF 25°Coll M A& =
£100s"2 RAAZE W) ARNPEE vdehd 2z
ojch. e Abo A2 yEHLE THH EE vhepdth At
Fahe] vHHE = 2829 Pa - so] Al W AREF £ 100°Ce}
115°Coll A k23T WAL afgd s 2h7 2501
Pa - s¢} 0.899 Pa - s& 7rAsteich 8-t &21=k9
BAE vtehd Mark-Houwink A& 31§74 T o} ¥-x2}gko]
v g debich 2ol ng WAAE Y] EARE AlE
T L2 100°CelA k&3 3 Uik, AHEF 22 115°C
A 4EA T YAR T 08 FA o] A2 How ¢
& ot
H A A] 7] x-]]:[Lz gHetlo) Wy gl 4wl XA
< 53 ¢EAY &= 110°Ce) v ¥ d, 115°CellA] o+&
Ay yaE g AR g A AT Wl &g
FAEL Zha A AR5 Tt ol AT A EE

°}fﬂ

O

rlr rlo

—|—’

b



YEAY LEIL WA 34k} A5 WAe 3%

7.0T
A
6.57
¢ 1y=0.0755x + 2.830
6.0t R = 0.9428
. 5.5}
:g ®:y=0.1563x + 2.591
&gl R = 0.9999
=8
4.57
A 1y=0.2412x +0.899
40f R = 0.9601
*
3.5 : : ' —
13 15 18 20 23 25

Concentration(%)

Fig. 4. Intrinsic viscosity of white ginseng (®), extruded
white ginseng at 100°C (m) and extruded white ginseng at
115°C (a).
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