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Abstract

The purpose of this study was to compare the physicochemical properties and saccharification characteristics for
white ginseng, red ginseng and extruded white ginseng at various conditions. The extrusion conditions were barrel
temperature of 100, 120, and 140°C and moisture content of 20 and 30%. Crude ash and protein content of ginseng
extrudates were not changed by extrusion. Crude fat content decreased after extrusion process. Reducing sugar con-
tent of red ginseng was highest(126.83 mg/g) and extruded white ginseng(140°C, 20%) was lowest(41.49 mg/g).
Total sugar content of white ginsengs increased through extrusion process. Crude saponin content of red ginseng was
highest with 51.93 mg/g. Crude saponin content of white ginseng increased through extrusion. The effect of mois-
ture content was more significant than barrel temperature in increasing crude saponin content. Browness and redness
of extruded white ginsengs increased at high barrel temperature and low moisture content. Water soluble index and
water absorption index increased with increase in barrel temperature and decrease in moisture content. Saccharifica-
tion rate constant of extruded white ginseng at 100°C barrel temperature and 20% moisture content was the high-

est(9.5592 mg/mL - hr'?).
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1. 1/2 Pitch screw 3. Forward paddle L/D ratio : 25:1

2.2/3 Pitch screw 4. Reverse screw element $ 1 2.9cm

Fig. 1. Screw configuration for extruding ginseng (Model THK
31T).
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Table 1. Chemical properties of various ginsengs
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(Equation 2).

WSI(%)=
Dry solid wt. recovered by evaporating the supernatant x 100
Dry sample wt.
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R, : Initial reducing sugar content(mg/mL)

Unit: %(dry base)

Ginseng sample MmcC" Crude ash Crude fat Crude protein
White ginseng 7.850.02 3.59+0.01 1.07740.064 10.7840.25
EG?(100°C”, 20%") 7.60+0.14 3.73+0.02 0.111£0.011 10.85+0.03
EG(120°C, 20%) 8.61+0.16 3.72+0.13 0.214+0.004 11.5440.11
EG(140°C, 20%) 7.2840.13 3.7240.05 0.317+0.006 11.43+0.05
EG(100°C, 30%) 9.12+0.02 3.54+0.07 0.054+0.005 10.7940.13
EG(120°C, 30%) 8.32+0.05 4.00£0.19 0.29140.021 10.88+0.12
EG(140°C, 30%) 7.67+0.08 3.9940.09 0.431+0.033 11.9140.13
Red ginseng’ 9.57+0.29 4.55+0.18 0.84540.011 11.04+0.06

YMoisture content

YExtruded white ginseng
YExtrusion barrel temperature
“Extrusion moisture content
SControl
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R, : Reducing sugar content at saccharification time(mg/
mL)

k : Saccharification rate constant(mg/mL-hr'?)

t : Saccharification time(hr)
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Table 2. Content of total sugar, reducing sugar, total amino acid and crude saponin of various ginsengs

Unit: mg/g(dry base)

Ginseng samples Reducng sugar Total sugar Total amino acid Crude saponin
White ginseng 61.68+0.48 190.50+2.82 35.63+1.60 31.10+0.10
EG(100°C, 20%) 64.55+0.78 300.25£10.18 39.37+1.40 40.97+7.13
EG(120°C, 20%) 55.1440.87 252.2147.04 35.2445.43 41.87+2.29
EG(140°C, 20%) 41.49+1.20 230.23+8.29 38.18+3.14 47.9242.05
EG(100°C, 30%) 57.75+0.79 253.8742.40 36.40+1.68 49.66+0.31
EG(120°C, 30%) 85.92+1.30 238.93+1.59 38.1743.03 48.14+4.74
EG(140°C, 30%) 78.03£1.53 238.17£11.75 40.21+2.58 45.47+1.00
Red ginseng 126.83+10.32 366.10+7.07 36.59+1.00 51.93+2.30
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Table 3. Physical properties of various ginsengs

Browness  Redness WwSI"

2)
@20nm)  (520nm) (%) Al

Gisneng samples

White ginseng ~ 0.61240.056 0.313+0.037 25.5240.13 3.80+0.11
EG(100°C, 20%) 1.499+0.119 0.446+0.034 41.32£1.05 3.67+0.06
EG(120°C, 20%) 1.610+£0.059 0.630+0.032 41.58+1.15 3.85+0.07
EG(140°C, 20%) 2.803+0.342 0.707+0.100 51.03£2.70 3.64+0.33
EG(100°C, 30%) 1.155+0.186 0.476+0.106 26.02+2.71 5.10+0.37
EG(120°C, 30%) 1.557£0.071 0.636+0.028 26.62+1.51 6.10+0.20
EG(140°C, 30%) 2.01120.079 0.711£0.088 32.12+1.48 5.02+0.17
Red ginseng 2.375+0.045 0.713+0.020 45.414+0.41 4.48+0.08

"Water soluble index
?Water absorbtion index

ook - 7718

Ase JEiIT

AR Wik G2HY TS Botel FRENAFS 5

=5 7—‘}1]-1—7}-— 1eHe 81 4 IR 95 WYy F
TR FE 25.5240.13%E YEAFL 39S o 52
TF 20%, HH ZE 140°CE] 27N A &3 iy

=B EY FELIMATE 51.0382.70%7H] 2715+
o FEEAATE FETF 30%, LT 120°CoA
6.10+0.202.2 718 =4 Yelsit FE LR 5 523
Fol 30%1A 20%=2 ZHAste, WEdeErt F/tgsE
o, FEFARXFE 4%@%*01 F71E4E Fo1A
on, HjE2E wWE FF2 AT ¢ AUk T4t
FEEHNATFE 454140.41%, TEEHARATE 4.48+0.08%
ZA = A

Jin et al.(2005)> FEAHF S 53}
7t F7veg e AT A AE RS 3 Jee et al
2006y TEIF 25%, WE X% 155°CollA L&A e
QAR FEENAF7E 100%0]3 F7HHS BEs]
3, Kim & Ryu(2005) €A 4248 AzxSae] S8
Aot FEFHA T TR wE {2 A JF
< Wtthe fARE AFEARE RS B Aol
E dSA4gude] %fsﬂZl o FEEFFAF7T 5718
TE FELAS7E 57184
3, FEEFo %—7}?}011 ugt FEFEAF7E S8

FAKE 23S LrehgAct

S5 58445

UEMBMO) LSSHI HEtENS
97, 37, G9F 5o FaE Azl olgdt ua

& Aee) Gokagst dne YRS AN m@m

a%)om. FrEWE BUE Y S Fal ol 4

AE FRIFQL2E ARl dUAE g1, ELI L}
o| st & M]3 THKim et al., 2006).

oleid ol E HEHL YEE 3= €¢I L LHEIA
25320 YYFA £== T9F i Itk Z2eEiA
P E43 IS ¢S $F AL uadg 9
= —’F ATH

X
st A= Fig. 29 2ok 7] Q4 |
Ho| YT e 8 lé%}(s 93+0.08 mg/mL)°] 73 St
, TESEF 30%, ELE 1200014 HEAFT 4=
dEAh21 56+0 22 mg/mL)°] 71 w4t 4 dgy
o] 3AF FE+LS 18724033 mgmLE ZSHHAUE 4=
A Ake 17.15-21.56 mg/mL Aol ] dHake Jehfdct.
8AIZE B3AIZ] Qo] ddF T Wi 1514
+0.17 mg/mL, 24 35404034 mgmLE =R A2, ¢
At 4 36.8140.04 mg/mL(FETHF 20%, bl
2% 100°C)ollA At 41.35 mg/mL(GFETZF 20%, i
2% 140°Cy7HA F71stith. 27] 89 oA 2
3} SAIZWHA| 8] F7HEFS FEETF 20%004 WEEE



e osisly AEz) FREAel tiE A 41

60

—@— White ginseng
—O— Red ginseng
50 F —y— A

Reducing sugar content (mg/mL)

0 s L .
0 2 4 6 8

Saccharification time (hr)

Fig. 2. Changes in reducing sugar content of ginseng sus-
pensions during saccharification at 27°C.

A: EG 100-20(extruded white ginseng at barrel temperature 100°C,
moisture content 20%), B: EG 120-20, C: EG 140-20, D: EG 100-
30, E: EG 120-30, F: EG 140-30
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Fig. 3. Relationship between increased reducing sugar content
and root saccharification time of various ginsengs.

White ginseng ( 4 : y=3.5689x+0.2007, R2=0.9734), red ginseng
(M : y=7.5116x-0.5709, R2=0.9770), EG(extruded white ginseng)
100°C, 20%( A : y=9.5592x-0.8766, R2=0.9502), EG 120°C, 20%
(@ : y=9.1767x+0.0456, R2=0.9757), EG 140°C, 20% (< :y =
6.9865x+0.5985, R2=0.9773), EG 100°C, 30% ([]: y =9.1795x
+0.4724, R2=0.9830), EG 120°C, 30% ( A :y = 8.0549x + 0.4432,
R2=0.9914), EG 140°C, 30% (O: y = 8.2625x+0.4582, R2= 0.9772).

Table 4. Saccharification rate constant of various ginsengs

Moisture ~ Barrel Saccharification rate
Ginseng samples  content temp. constant
(%0) (O (mg/mLhr'?)

White ginseng 3.5689
Red ginseng i i 7.5116
100 9.5592

20 120 9.1767

Extruded 140 6.9865
white ginsengs 100 9.1795
30 120 8.0549

140 8.2625
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