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ABSTRACT

The objectives of the present study were to determine and compare the contents of
ganoderic acids A and F in various Ling Zhi preparations available in Thailand, to
evaluate the pharmacokinetics of both ganoderic acids after a single oral dose of water
extract of MG2-strain Ling Zhi, as well as to assess the influence of food on the
pharmacokinetics in 12 healthy Thai male volunteers. Seventeen samples of
commercial Ling Zhi preparations were randomly purchased from different stores in
Chiang Mai and Bangkok, Thailand. Each Ling Zhi preparation was given a sample
code instead of its trade name. The investigated preparations included the sliced
fruiting bodies (MG2FB) and the water extract of fruiting bodies of MG2-strain
(MG2FB-WE) kindly provided from Muang Ngai Special Agricultural Project. The
content of ganoderic acids A and F in all Ling Zhi preparations was determined by
HPLC. The limits of quantification of ganoderic acids A and F were 2.21 and 2.03
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pg/mL, respectively. In 19 investigated Ling Zhi preparations, NPN capsule had the
highest content of total ganoderic acids A and F (8,723.10 + 146.53 ug/g), followed by
MG2FB-WE (3,980.01 £ 28.34 pg/g) and DXN-r (2,625.77 + 26.04 ug/g), respectively.
GNO had the lowest content of total ganoderic acids A and F (233.80 + 33.33 ug/g).
Ganoderic acid A was the major compound in most Ling Zhi preparations, except NPN
capsule in which ganoderic acid F was the major compound. Neither ganoderic acid A
nor F was detected in GEC, DXN-g capsules and powder of instant BNR. The total
content of ganoderic acids in commercially available Ling Zhi preparations was not
statistically correlated with their price. The pharmacokinetic study was conducted as a
single-dose, open-label, randomized, two-phase crossover study with at least 2-wk
washout period. Each subject was randomly assigned to receive a single oral dose of
3,000 mg of MG2FB-WE in granular formulation dissolved in 200 mL of warm water,
either under fasted condition, or immediately after a standard breakfast (fed condition).
Blood samples were collected immediately before and at 5, 10, 15, 30, 45, 60 min, 1.5,
2,25, 3,354,5, 6 and 8 h after administration. Plasma ganoderic acids A and F
concentrations were determined by using LC-MS technique. The lower limits of
quantification of both ganoderic acids A and F were 0.50 ng/mL. Pharmacokinetic
study investigating a single oral administration of MG2FB-WE under fasted condition
showed that both ganoderic acids reached their Tmax at approximately 30 min and had a
very short elimination t;, of 37.20 min for ganoderic acid A and 28.80 min for
ganoderic acid F. Co-administration with food produced statistically significant
reduction in Cnax, and prolongation in Tmax Without significant changes in AUCy.g and
AUC,.,, of ganoderic acid A. However, the presence of food markedly impeded the
absorption that plasma concentrations of ganoderic acid F could not be measured. In
conclusion, the contents of ganoderic acids A and F varied considerably among
investigated Ling Zhi preparations. The pharmacokinetic profile of both ganoderic
acids under fasted condition was characterized by rapid absorption from the
gastrointestinal tract and a short elimination half-life. Food had a significant delay in
the rate but no effect in the extent of ganoderic acid A absorption. However,
concomitant food intake severely decreased both rate and extent of ganoderic acid F

absorption. Therefore, Ling Zhi preparation should not be taken with food.
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