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The use of mushrooms for the treatment of diseases can be traced to Paleolithic era. One mushroom
that has shown potent medicinal properties both by oral consumption and topical application is the Tremella
fuciformis. GC/MS analyses of T. fuciformis oil obtained by hydro-distillation showed four predominant com-
pounds. 9,19-Cyclolanost-24-en-3-ol, (3.beta.)- was the most predominant with R of 20.766 and 24.672 min
and a percentage total of 32.681 followed by 7-Isopropenyl-1,4a-dimethyl-4,4a,5 ,6,7,8-hexahydro-3H-naph-
thalen-2-one with R of 22.425 min and a percentage total of 21.334, lupeol had R of 22.825 and 23.230 min
and a percentage total of 18.531, while lanosterol had R, of 21.079 and 23.034 min and a percentage total of
17.845. These four compounds represent 90.391% of the total constituent compounds in T. fuciformis oil. The
therapeutic properties of two predominant compounds (lanosterol and lupeol) of this mushroom confirm its
use for the treatment of both dermatological and ophthalmological related diseases by traditional medical
practitioners.
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rooms are consumed either because of their

nutritional properties or their medicinal bene-
fits. Mushrooms have a long and rich medicinal his-
tory. For example, the Paleolithic people knew and
used mushroom as medicines for the treatment of
disease [1]. Apart from the use of mushrooms in tra-
ditional medicine, mushroom extracts are presently
applied in modern medicine in most Asian countries.
Most of their extracts, such as polysaccharide, glyco-
protein and proteoglycans are presently under basic
research for their potential to modulate immune sys-
tem responses and inhibit tumor growth [2], whereas
other isolates have shown potential antiviral, anti-
bacterial, anti-parasitic, anti-inflammatory and anti-
diabetic properties in preliminary studies [3]. Me-
dicinal properties of most mushrooms are exhibited
either by oral consumption of the whole mushroom
or its extract. T fuciformis is one mushroom that has

l '41 ruiting bodies of non-poisonous giant mush-

shown potent medicinal properties both by oral con-
sumption and topical application. This mushroom
has enjoyed a long dermatological history as a skin
tonic for healthy complexion, it’s used in traditional
Chinese medicine for the treatment and management
chronic tracheitis, asthma and other cough-related
conditions has been reported [4]. Though studies
revealed Glucuronoxylomannan and Vitamin D as
the two bioactive constituents of this mushroom, its
blood glucose and cholesterol lowering ability and
anti-tumor properties are being studied [4]. This
present study is geared towards the determination
of possible therapeutic secondary metabolites whose
presence may have also contributed to some of the
medicinal potentials of this mushroom.

Materials and Methods

Sample collection and preparation. Fresh T. fu-
ciformis was obtained from its natural environment

© 2017 Ohiri R. C. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

46



Reginald C. Ohiri

(dead mango tree stump) in Ikeduru Local Govern-
ment Area of Imo State, South-East Nigeria. A quan-
tity of the the mushroom (2.5 kg) was thoroughly
washed with distilled water and air dried for a period
of 2 weeks in a clean dust free environment. The
dried samples were ground using a Thomas Scienti-
fic, (Model 4) Wiley’s mill until a fine smooth pow-
der was obtained.

GC/MS analysis of mushroom oil. The ground
mushroom powder (100 g) was added to 3.0 dm? of
distilled water and the oil obtained by hydro-distil-
lation was collected into hexane. The solution was
concentrated by evaporation at room temperature.
The oil was analysed using a combined gas chro-
matograph model HP 6890 and mass spectrome-
ter model 5973 (AgilentTech.) fitted with a capil-
lary column HP-5 MS (5% phenylmethylsiloxane)
30.0 mx250 pmx0.25 um, using helium as a carrier
gas at initial column temperature 120 °C for 5 min.
Thereafter, the column temperature was increased at
5 °C per minutes to 320 °C and held for 5 min. Elec-
tron impact ionization for mass spectroscopy was
done at ionization energy of 70 eV. The essential oil
was diluted with 98% hexane and 2 pl of the diluted
sample was automatically injected into AgilentTech
model 5973 mass spectrometer. The constituent
compounds were identified using the Chem-Office
software attached to the MS library. The names, mo-
lecular formulas, molecular weights and structures
of the component oils were ascertained using the da-
tabase of National Institute Standard and Technolo-
gy (NIST).

Results and Discussion

The five constituent oils from 7. fuciformis,
their gas chromatogram, spectra and structures
are shown in Table and Fig. 1-6 respectively. The
four predominant oils identified are 9,19-Cyclola-
nost-24-en-3-ol, (3.beta.)- with R of 20.766 and
24.672 min and a percentage total of 32.681, 7-Iso-
propenyl-1,4a-dimethyl-4,4a,5 ,6,7,8-hexahydro-3H-
naphthalen-2-one with R of 22.425 min and a per-
centage total of 21.334, Lupeol with R of 22.825
and 23.230 min and a percentage total of 18.531 and
Lanosterol with R of 21.079 and 23.034 min and a
percentage total of 17.845. These four oils represent
90.391% of the total constituent oil in 7. fuciformis.
2(1H)Naphthalenone,3,5,6,7,8,8a-hexahydro-4,8a-di-
methyl-6-(1-methylethenyl)- was the least compound
identified in this mushroom with R of 22.560 min
and a percentage total of 9.609.

In this present study, the GC/MS analysis of the
oil from T fuciformis showed the presence of five
compounds. In terms of percentage concentration,
9,19-cyclolanost-24-en-3-ol, (3.beta.)-, acetic acid,7-
Isopropenyl-1,4a- dimethyl-3-ox0-2,3,4,4a,5,6,7,8-
octahydronaphthalen-2-yl ester, lupeol and lanos-
terol were predominant in this mushroom. Although
two (9,19-cyclolanost-24-en-3-o0l, (3.beta.)- and
acetic acid,7-Isopropenyl-1,4a-dimethyl-3-o0xo-
2,3,4,4a,5,6,7,8-octahydro-naphthalen-2-yl ester) of
the four major compounds in this mushroom may
have served as aromatic and protective compounds,
lanosterol and lupeol have shown different therapeu-
tic properties. The double retention time observed

Results of the GC-MS Analysis of the constituent oils from T. fuciformis

Retention | Percentage | Molecular Mole'cular
S/N Compound . . weight
time (min) | of the total formula
(g/mol)
20.766
1 |9,19-Cyclolanost-24-en-3-ol, (3.beta.)- 24,672 32.681 C,H,,0, 468.754
21.079
2 | Lanosterol 73.034 17.845 C,,H,,0 426.710
Acetic acid,7-Isopropenyl-1,4a-
3 | dimethyl-3-0x0-2,3,4,4a,5,6,7,8- 2242 21.334 C.H,O, 294.390
octahydronaphthalen-2-yl ester
2(1H)Naphthalenone, 3,5,6,7,8,8a-hexahydro-
4 4,8a-dimethyl-6-(1-methylethenyl)- 22:560 9609 C,sH0 218.335
22.825
5 | Lupeol 23230 18.531 C,H,0 426.729
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Fig. 1. Chromatogram of volatile components of T. fuciformis
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Fig. 2. Mass spectrum of 9,19-cyclolanost-24-en-3-ol, (3.beta.)- (R, 20.766 and 24.672 min)
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Fig. 3. Mass spectrum of lanosterol (R .. 21.079 and 23.034 min)
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Fig. 4. Mass spectrum of acetic acid. 7-Isopropenyl-1,4a-dimethyl-3-oxo-2,3,4,4a,5,6,7,8-octahydro-
naphthalen-2-yl ester (R,.: 22.425 min)
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Fig. 5. Mass spectrum of 2(1H)naphthalenone, 3,5,6,7,8,8a-hexahydro-4,8a-dimethyl-6-(1-methylethenyl)-

(R, : 22.560 min)
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Fig. 6. Mass spectrum of lupeol (R, : 22.825 and 23.230 min)

for 9,19-cyclolanost-24-en-3-ol, (3.beta.)- (20.766 and
24.672 min), lanosterol (21.079 and 23.034 min) and
lupeol (22.825 and 23.230 min) may be as a result of
stereoisomerism. A more stable isomer may exhibit
a higher retention time than the less stable isomer
thereby generating two retention times for mirror
images of the same compound.

The high concentration of 9,19-cyclolanost-
24-en-3-ol, (3.beta.)- observed in this study shows
the ability of this mushroom to absorb and accu-
mulate lipid compound from their growth medium.
9,19-cyclolanost-24-en-3-ol, (3.beta.)- is a triterpe-
noid sterol that is domicile to plants, where it serves
as a precursor for the synthesis of other plant steroids
[5]- The fairly high concentration of lanosterol ob-
served in this study not only confirms lanosterol
as the precursor for the synthesis of steroids in this
mushroom, but also shows the ability of this mush-
room to synthesize lanosterol via a stepwise process
initiated by the enzymatic conjugation of isopente-
nyl pyrophosphate and dimethylallyl pyrophosphate.
Though lanosterol is a tetracyclic triterpenoid, its
ability to prevent and reverse cataract formation in
dogs and rabbits has being reported [6, 7]. However,
a 6 day incubation of age-related cataractous human
lens nuclei in lanosterol solution failed to reverse its
nuclear opacity [8]. Zhao L. et al., [6] also reported

the ability of lanosterol to reduce cataract severity
and increase transparency in dissected rabbit cata-
ractous lenses in vitro and cataract severity in vivo
in dogs. Their identification of lanosterol as a key
molecule in the prevention of lens protein aggrega-
tion points to a novel strategy for cataract prevention
and treatment [6].

The traditional dermatological application of
this mushroom may be as a result of its high lupeol
content. As a pharmacologically active phytosterol
and triterpene, lupeol has shown antimicrobial, anti-
protozoal, antiinflammatory, antitumor and chemo-
preventive properties [9]. Geetha T., and Varalak-
shmi P., [10] reported that the use of lupeol causes
a 39% decrease in paw swelling while indometha-
cin (a conventional anti-inflammatory agent) only
reduces paw swelling in rats by 35%. As an anti-
inflammatory agent, lupeol decreases IL-4 (interleu-
kin 4) production by T-helper type 2 cells [9, 11].
Though [12,13] reported lupeol as effective inhibi-
tor of both prostate and skin cancers, Marques et al.,
[14] showed that lupeol at its millimolar concentra-
tion can inhibit the activities dipeptidyl peptidase-4
and prolyloligopeptidase enzymes.

The inhibition of dipeptidyl peptidase-4 by
lupeol indicates that the consumption of this mush-
room may induce an oral hypoglycemic effect via
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prolonged incretin effect, which tantamount to a
reduction on the incidence of type Il diabetes mel-
litus. The consumption of this mushroom may also
be relevant in the reduction of depressive symptoms
via lupeol’s inhibitory effect on prolyloligopepti-
dase enzyme. The presence and medicinal impor-
tance of these therapeutic triterpenoids observed in
this mushroom confirms that the application of this
mushroom in the treatment of both dermatological
and ophthalmological related diseases by traditional
medical practitioners is not limited to its glucuron-
oxylomannan and vitamin D content.

In conclusion, the two major therapeutic com-
pounds (lanosterol and lupeol) observed in this pio-
neer GC/MS analysis of this mushroom may be re-
sponsible for both dermatological and neutraceutical
potentials of this mushroom. This may be as a result
of their individualistic effect or a synergetic effect of
these triterpenoids and other therapeutic non-volatile
compounds that may be present in this mushroom.
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IMpukiagd  BUKOPUCTAHHS  TPHOIB s
JKYBaHHS XBOPOO MOXKHA 3HAWTH 1€ B MaJICOIITI.
OnHuM 13 BUJIB TpUOIB, MO0 BHUSBJISIOTH 3HAYHI
JIIKYBaJIbHI BJIACTHBOCTI SIK 3a MEPOPAIBHOIO,
TaK 1 3a 30BHINIHBOI'O 3acTOCyBaHHs, € Tremella
fuciformis. 3a gonomororo ['X/MC  aHnamizy
oJiiHOT (pakiii, onmep:kaHOl TiAPOAUCTUIISIIIEID
i3 T. fuciformis, BUSBICHO YOTUPH OCHOBHI CIIOJTY-
ku. Ilokazano, mo mepeBaxaB 9,19-1uKI0IAHOCT-
24-en-3-om, (3B) 3 R, 20,766 i 24,672 xB i3 3a-
ragpHUM  BMmicToM 32,681%. Hactynmuumu 3a
MPOIEHTHUM BMicTOM Oynu: 7-i3omporieHin-1.4a-
numMeTni-4,4a,5,6,7,8-rekcariipo-3P-nadyranin-2-on
(21,334%) — R, 22,425 xB; myneon (18,531%) — R,
22,825 1 23,230 xB; nanoctepon (17,845%) — R,
21,079 i 23,034 xB. L{i 4OTHUpPH CIIOJIYKH CTAHOBH-
m 90,391% Big 3arajibHOI KIiTBLKOCTI MAacCisHOI
(bpaxuii, onepxxanoi 3 7. fuciformis. TepaneBTH4YHI
BJIACTUBOCTI JIBOX CIIOJIYK — JIJAHOCTEPOJIY 1 JIyIICOITy
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— MATBEP/KYIOTh 3aCTOCYBaHHs 1. fuciformis nis
JKyBaHHS JEPMAaTOJIOTTYHUX 1 OPTaIBMOJIOTTYHUX
3aXBOPIOBaHb.

Knwuosi cnoBa: rpud Tremella
Sfuciformis, TX/MC aHnai3, JeTi4i KOMIIOHEHTH,
T, TPUTEPICHOT/,
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[Ipumepsr wcmonb30BaHUS TPUOOB IS Jie-
yeHHs1 00JIC3HEH MOKHO HAWTH €lIe B MaJCOIHTE.
OnHUM U3 BUJIOB TPHOOB, 00JIaJAI0IINX 3HAYNTEIb-
HBIMU JIeYeOHBIMU CBOWCTBAMH KaK MPH Iepopab-
HOM, TaK ¥ IPU HAPYKHOM IMPUMEHEHHUH SBIISETCS
Tremella fuciformis. C nomompto I'M/MC ananusa
MacJIsTHOW (PpakIuy, MONYYEHHOTO THUIPOIHCTHII-
nsuued u3 1. fuciformis, oOHapy»XEeHO YETHIpE OC-
HOBHBIX coenuHeHus. [lokazaHo, 4yTo mpeoOmanan
9,19-nuxnonanoct-24-en-3-o1, (3p) ¢ R, 20,766 n
24,672 muH, 1 o0IuM conepxkanuneM 32,681%. Cie-
JIYIONIMMH 32 HAM TI0 TIPOIICHTHOMY COJICPIKAHHIO
Oblmu:  7-mzonponenmi-1,4a-numermi-4,4a,5,6,7,8-
rekcaruapo-3P-nadgranun-2-on (21,334%) -
R, 22,425 mun; nyneon (18,531%) — R, 22,825 n
23,230 mun; nanocrepon (17,845%) — R, 21,079
u 23,034 MuH. DTU YeThIpE COCAUHEHHSI COCTaB-
asan 90,391% ot o0liero KoaMvecTBa MaciIsSTHOM
(hpakuun, monyueHHont u3 1. fuciformis. Tepamnes-
TUYECKHE CBOMCTBA JBYX COEJAMHEHHUI — JIAHOCTE-
polla W Jymeola — TOATBEPXKAAIOT MPUMEHEHHE
T fuciformis nns nedeHus IePMATOJOTHYECKUX U
0 TaTBPMOIOTHYECKHUX 3a00JIEBaHU.

KnoueBbie caoBa: rpudsl Tremella fu-
ciformis, ' X/MC ananus, JIeTy4ne KOMIIOHEHTHI,
JIUTINTBI, TPUTEPIICHOU .
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