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Effects of Different Drying Techniques on the Pore Structure and
Ginsenoside Solubilization of American Ginseng Slices
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Abstract This study examines the microstructural properties of Radix et Rhizoma Ginseng slices obtained
through different drying methods and investigates how pore structure affects ginsenoside dissolution. Freeze drying
was used as the control group to compare the dissolution of ginsenosides under hot air, vacuum, and hot air vacuum
combined drying methods. Microscopic examinations were performed using mercuric intrusion porosimetry (MIP)
and scanning electron microscopy (SEM). The results revealed that, compared to single drying methods, the saponin
residue rate was lowest (42.19%) with the hot air-vacuum combination method. Although porosity was highest
(10.4%) with the hot air method, the total pore area was greater with the hot air-vacuum combination. This indicates
that while both porosity and pore area affect ginsenoside residue rates, pore area has a more significant impact.
Therefore, in addition to freeze drying, hot air-vacuum combined drying is more effective for American ginseng,
significantly enhancing ginsenoside dissolution rates.
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Tab. 1 Experimental plan of drying American ginseng slices
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BT (VFD)
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Tab.2 Total ginsenosides content and L value of American ginseng dried by various methods

- e =N
T . %\‘E"’%ﬁ I (100 g)ﬁ o BEAFIREH /%
PR TJ8 (HAD) 1.79+0.03" 0.86+0.03° 48.81%
25 T (VD) 1.89+0.02° 0.85+0.02° 52.5%
N -EEHE T (HA-VD) 2.12+0.00° 1.11x0.01° 42.19%
FZ R R T (VFD) 2.55+0.05° 1.44+0.02° 32.87%
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Fig. 1 Cumulative mercury intrusion curves of American gin-

seng slice after various drying methods
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Tab. 3 Pore characteristic parameters and pore distribution of ASG by various drying methods

T e S fL 4 m ALY (m/g) AT i 3%
>100 pm 10 ~ 100 um 0~10 um
AT (HAD) 12702.3 0.029 14.71 4930 35.99 2.71
HZS T4 (VD) 16647.3 0.012 20.70 55.16 24.14 281
PR A A AT (HA-VD) 117212 0.035 14.41 45.48 40.11 2.68
HZSR TR T, (VFD) 12597.5 0.146 7.23 61.55 31.22 2.67
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