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Abstract

This study was performed to maintain the biological activities of fresh ginseng during the drying processes. To
obtain this purpose, a balanced low pressure drying process was employed to dry fresh ginseng at low temperature
and pressure. This process requires a longer process time than that of hot air drying, but much lower temperature.
This system is also economically feasible as it requires lower input energy than freeze drying and maintains similar
biological activities such as acidic polysaccharides, because these polysaccharides were known to be heat labile and
also resulted in lowering the biological activities of ginseng extract. It was also found that the higher process time
and temperature of hot air drying significantly reduced volatile biologically active components such as phenolic
compounds, which resulted in lowering the antioxidant activities of ginseng extract. Furthermore, the liquid extracts
from ginseng dried by the balanced low pressure drying process increased the growth of human B and T cells, also
increased secretion of both IL-6 and TNF-o. These results demonstrate that low pressure drying under balanced air
condition could reduce the degradation of ginseng by preventing the breakdown of heat labile biologically active
components, not ginsenosides. It could eventually improve the biological activities of fresh ginseng.
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Table 1. Comparison of drying time, drying yields and
equilibrium moisture contents of fresh ginseng according to
different drying processes.

Moisture content
(%)
8.70
9.27
7.41

Drying time
(hours)
17.8
24.1
9.2

Drying yields
(%, wiw)
16.5
19.1
18.6

Drying
method
HAD"
FD?

BLPD?

YHAD: Hot air drying

JFD: Freeze drying

YBLPD: Balanced low pressure drying
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Table 2. The extraction yields and crude saponin concentration
of fresh ginseng according to different drying processes.

IgE - oldE

Table 3. Comparison of the acidic polysaccharide contents of
fresh ginseng according to different drying processes.

Drying Extract yields Crude saponin
method (%, w/w) concentration (mg/g)
Control" 8.41 51.03
HAD? 7.43 4343
FD? 7.98 46.57
BLPD? 8.44 51.24

UControl : Fresh ginseng

PHAD: Hot air drying

9FD: Freeze drying

YBLPD: Balanced low pressure drying

=
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Drying method acidic polysaccharide content (mg%)
Control" 5354.14
HAD? 4114.59
FD? 4751.93
BLPD* 5212.56

DControl : Fresh ginseng

PHAD: Hot air drying

IFD: Freeze drying

YBLPD: Balanced low pressure drying
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Fig. 1. Total phenolic contents of fresh ginseng according to
different drying processes (Control : Fresh ginseng, HAD: Hot
air drying, FD: Freeze drying, BLPD: Balanced low pressure
drying). Mean values+SD from triplicate separated experiments are
shown.
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Fig. 2. DPPH radical scavenging activities of fresh ginseng from
different drying processes (Control : Fresh ginseng, HAD: Hot
air drying, FD: Freeze drying, BLPD: Balanced low pressure
drying, Vitamin C : Positive control). Mean valuestSD from
triplicate separated experiments are shown.
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Fig. 3. The immune cell growth of human B cell (bar chart) and T cell (line shart) in adding 0.5 (mg/ml) of fresh ginseng extracts
from three drying processes (Control : Fresh ginseng, HAD: Hot air drying, FD: Freeze drying, BLPD: Balanced low pressure drying).

Mean valuestSD from triplicate separated experiments are shown.
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Table 4. The secretion of IL-6 and TNF-o. from human B and
T cells in adding fresh ginseng extracts from three drying
processes (0.5 mg/MI).

Cell line
Sample (leg;‘)’ B cell (10°pg/ml) T cell (10° pg/ml)
1L-6 TNF-a IL-6 TNF-a
1 0.86 0.84 0.82 0.73
2 1.22 0.96 1.20 1.04
Control" 3 1.44 1.14 1.42 1.26
4 1.96 1.28 1.66 1.44
5 245 1.44 1.74 1.68
1 0.98 0.93 0.94 0.74
2 1.35 1.15 1.48 1.08
HAD? 3 1.62 1.21 1.52 1.35
4 2.08 1.33 1.67 1.49
5 2.68 1.65 2.08 1.70
1 1.29 1.16 1.17 0.87
2 1.97 1.36 1.58 1.58
FDY 3 2.23 1.55 1.72 1.75
4 2.45 1.76 1.94 1.73
5 3.05 1.94 2.13 2.06
1 1.18 1.04 1.06 0.88
2 1.90 1.14 1.56 1.41
BLPDY 3 1.98 1.35 1.66 1.61
4 2.12 1.64 1.89 1.74
5 2.88 1.89 2.11 2.09
UControl : Fresh ginseng
PHAD: Hot air drying
9FD: Freeze drying
YBLPD: Balanced low pressure drying
Q oF
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