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Abstract

This study was designed to compare the quality characteristics of freeze and spray dried red
ginseng extract powders(RGEPs) by drying methods, which have been required to maintain the
stability for the quality.

Chemical compositions, major ginsenoside contents and color intensities of these products were
compared by drying conditions. The moisture absorption rates and optical densities also were
compared during storage under maltreatment conditions of a various relative humidities (75, 86
and 92 % RH) and two different temperatures (37 and 50°C). It was found that decreases of total
major ginsenosides contents in freeze and spray dried RGEPs were 5.4 % to 6.7 % during storage
for 6 months at 37°C, 75 % RH. When these products packaged with inner seal of Al-foil laminate

* paper (Al-foil; 9 wm) were stored for 6 months at 37°C, 75 % RH, the moisture absorption rates
of freeze and spray dried RGEPs were ranged 42 % to 82 %, 8 % to 16 %, respectively.

In storage for 6 months at 37°C, 86 % RH, spray dried RGEP was higher in brown pigment
(400~490 nm) than freeze dried RGEP while freeze dried was higher in pyrazine (278 nm), HMF
and furfural (285 nm) than spray dried RGEP. Itwas found that RGEPs showed a strong anti-
oxidative activity by electron donating ability to DPPPH, but there was no significant difference
between freeze and spray dried RGEPs.
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Table 1. Chemical compositions in freeze and
spray drid red ginseng extract pow-
ders (RGEPs) (%, dry base)

Chemical FD-RGEP SD-RGEP .. .-
componennts (mean + SD) (mean + SD)
Moisture 3.85+0.18 4.56+0.13

Ash 3.52+0.15 3.58+0.16
Total-N 2.26+0.21 2.20+0.18
Crude protein  14.13+0. 32 13.75+0.28
Crude fat 0.1640.02 0.124+0.02
Total saponin 2.84+0.22 2.65+0.18
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Table 2. Changes of major ginsenoside contents (mg/g) in freeze and spray dried red
ginseng extract powders (RGEPs) at 37°C, 75 % RH

Storage time (months)

Ginsenosides Freeze dried RGEP Spray dried RGEP
0 3 6 0 3 6
Rb; 4.6510.18 4.600.20 4.50+0.16 4.52+0.22 4.45+0.21 4.360.17
Rb:, 2.18+0.12 2.17%+0.10 2.10:£0.13 2.1440.12 2.0840.11 2.0210.13
Re 2.31+0.10 2.2740.14 2.20+0.12 2.2210.08 2.14%0.09 2.08+0.08-
Rd 0.3240.06 0.28+0.03 0.2440.04 0.282+0.06 0.24+0.05 0.20+0.02
Re 1.65%0.12 1.584:0.14 1.45+0.12 1.5240.12 1.424+0.10 1.34+0.08
Rg; 4.32%0.24 4.20+0.18 4.121+0.16 4.0640.18 3.95+0.16 3.75+0.17
Total 15.44+0.32 15.104:0.28  14.61:£0.29 14.74+0.34 14.2840.26 13.75:0.27
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Table 3. Moisture absorption rates of packaged products for freeze and spray dried red ginseng
extract powders (RGEPs) at various storage conditions.

Storage time (months)/Moisture absorption rate (%)?

Storage

Total
numbers
used

conditions
‘Temp. RH
) &

3

4

5 6 Total

a

b a

b

a

b a b a p rate

37 75 SD-RGEP 12
FD-RGEP 12
SD-RGEP 12
"FD-RGEP 12
SD-RGEP 12
FD-RGEP 12

86

92

1 (D)
3 (4)
0 (0)
1@
1 Q)
433 3(D)

O H O RO
© »w o ol o

8 (8) 0 (1)
24 (33) 0 (4)
0 (0) 0 (0
8 (16) 0 (2)
8 (80 ()
24 (58) 0 (7)

0 (8) 0 (D
0 (33) 0 (4)
0 (0o
0 (16) 1 (3)
0 (&0
0 (58) 1 (8)

0 (800 (8O0 0 (8) -8
0(33)0(4)0(33)1(5) 8 (42) 42
0 (01()8 (8O0 0 (8 8
8 (24) 1 (4) 8 (33) 2 (6) 17 (50) 50
0 (800 (8)1(2) 8(16) 16
8 (66) 1 (9) 8 (74) 1(10) 8 (82) 82

SD-RGEP 12
FD-RGEP 12
SD-RGEP 12
FD-RGEP 12
SD-RGEP 12

50 75
86

92

2 16 10(12) 82(100) -(12)
216 5 (7) 43 (58) 0 (7)
0 0 12(12) 100(100) -(12)
542 6(11) 50 (92) 1(12)
2 16 10(12) 83(100) -(12)

~(10@ -(12) -(100) -(12) -(100) -(12)
0 (58) 3(10) 24 (83) 1(11) 8 (92) 1(12)
-(100) -(12) =(100) -(12) ~(100) -(12)
8(100) -(12) -(100) -(12) ~(100) -(12)
-(100) -(12) -(100) -(12) -(100) -(12)

FD-RGEP 12 7 58 4(11) 33 (92) 0(11) 0 (92) 1(12) 8(100) ~(12) -(100) -(12)

-(100) 100
8(100) 100
-(100) 100
-(100) 100
~(100) 100
~(100) 100

a: numbers absorbed moisture
FD: freeze dried
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seng extract powders (RGEPs).
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Table 4. Comparisons of color intensity in a
various solvent fractions of freeze
and spray dried red ginseng extract
powders (RGEPs)

. OD at 420nm
Fractions SD-RGEP __FD-RGEP
Petroleum ether 0. 048 0.012
Ethyl ether 0.102 0.105
Methylene chloride 0.092 0.098
Chloroform 0. 062 0.080
Butano! satd. with H,O 0.520 0.472
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Table 5. Changes in optical density of freeze and spray dried red ginseng extract powders

(RGEPs) stored at 37°C, 86% RH

Products tSiizreage Wavelength (nm) E§” 285/400
(months) 278 285 ) 60 50 ratios
Freeze dried 0 227.52 155.52 4.83 2.56 1. 84 32.19
-RGEP 1 224. 40 152.42 4.92 2.68 1.88 30.97
2 222.82 150.68 4.96 2.72 1.92 30.37
3 221.80 151.72 4.93 2.70 1.90 30.77
4 221.72 152.20 4.95 2.74 1.96 30.75
Spray dried 0 217.73 146. 88 5.48 2.80 2.04 26.76
~-RGEP 1 216.42 145.92 5.50 2.82 2.08 26.53
2 216.38 145.02 5.54 2.89 2.12 26.17
3 217.20 146. 40 5.40 2.75 2.00 27.11
4 215.58 144.04 5.58 2.95 2.18 25.81
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Fig. 2. Electron donating ability of freeze
and spray dried red ginseng extract

powders (RGEDs) to DPPH.
*Sample concentration 1.0X10-2%
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Tabel 6. Effect of freeze and spray dried red ginseng extract powders (RGEPs) concentrations
on the growth of molds isolated from red ginseng extract

RGEP concentrations (%)

: ; Products :
Micro-organioms  (RGEP) 9 149 269% 359% 429% 499% 55% 60% 64% 12% 80%
Black mold SD r + o+ = = = = = = = =

FD o+ = = = = = = ==

Green mold SD + 4 + — e = = = -
FD ¥ + + - = = = = = = =

Yellow mold SD + + + + - = = = = = -
FD £ 4+ o+ 4+ = = = = = ==

Pale blue mold SD + + + + 4 - = = = = =
FD + 4+ o+ o+ = = = = ==

Brown mold SD + + + + - = = = = -
‘ FD + + + 4+ + 4+ - = - - =

* FD: freeze dried SD:spray dried,
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