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Abstract

The chromatographic separation of the dichloromethane extract of Pleurotus ostreatus, fatty acid derivatives like trans-4-acetoxy-5-
hydroxy-5-pentadecanoyl-2-cyclopenten-1-one and trans-4-acetoxy-5-hydroxy-5-(1-acetoxypentadecyl)-2-cyclopenten-1-one were
isolated. The structures of these compounds have been determined by 'H, '3C, DEPT-135 NMR and GC-MS spectral data.
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1. Introduction

Mushrooms are one type of fungi. In Bangladesh it grows wild
all over the country under favorable climatic conditions. Most of
the mushrooms have nutritional and medicinal I'-%34! value. FAO
has recommended B! edible mushroom as a source of protein
nutrition of developing countries where malnutrition is a serious
problem. Mushrooms contain 19-35% proteins ! on dry weight
basis as compared to 7.3% in rice, 13.2% in wheat, and 25.2% in
milk. Mushroom contains all the nine essential amino acids to a
considerable amount. Oyster mushroom (Pleurotus ostreatus)
belongs to the Pleurotaceae family, is an edible mushroom used
as nutritious and delicious food. Now-days it is cultivated in
many places of the country. It was reported ¢! that Pleurotus
ostreatus rich in protein and as well as medicinal importance. In
this study, is described the isolation and structure elucidation of
two fatty acid derivatives.

2. Materials and methods

2.1 General Experimental Section

Freshly distilled solvents were used for extraction, isolation and
purification. Evaporations were performed under reduced
pressure on a Buchii rotary evaporator. Melting point was
determined on an electrochemical micro-melting point apparatus.
The UV, IR (KBr) spectra were recorded on a Shimadzu UV-
168A and Shimadzu IR-470A spectrophotometer, respectively.
The 'H- and '3C-NMR spectra were taken in duterated methanol
(CD3;0D) with TMS as an internal standard by using a high-
resolution 400 MHz spectrometer.

2.2 Plant Material

The fruit body of mushroom “Pleurotus ostreatus” has been
collected from the National Mushroom Development and Extend
Center, Savar of Dhaka district and these were identified from the
department of Botany, Dhaka University.

2.3 Extraction and Isolation of compound 1 & 2
The fruit body of mushroom was dried under mild sunlight and
then at 400 C in an oven. Afterwards the mushrooms were

powdered in a grinding machine (~ 200 mesh). The powdered
Mushroom sample (913g) was successively and exhaustively
extracted in a soxhlet apparatus with n-hexane followed by
dichloromethane. The dichloromethane extract was concentrated
(0.67g) and subjected to vacuum liquid chromatography (VLC)
over TLC grade silica gel (60, P2s4). The column was eluted
initially with n-hexane followed by the mixture of n-hexane and
dichloromethane of increasing amount of dichloromethane and
finally with methanol. These elutes were collected in a series of
test tubes with 25 ml in each fraction. Based on the similar
behavior after monitoring each fraction by TLC these elutes were
combined to yield eight different fractions as Fi, F», F3, F4, Fs, Fe,
F; and Fs. The fractions (F;-Fs) were concentrated and allowed to
stand at room temperature for several days. Precipitated was
obtained from the fraction Fg and it was washed with petroleum
ether followed by chloroform and dichloromethane successively.
After dissolving the solid particles in methanol that was applied
in TLC micro glass slide under different solvent systems and
viewed in an iodine chamber. In a particular solvent system where
the ratio of dichloromethane and methanol was 9:1 two bright
prominent spot was detected. For further purification the solid
was applied to column over column grade silica gel (kiesel gel
60, mesh 70-230). The column was eluted with mixture of
dicholoromethane and methanol by gradual increasing the
polarity of the mixture. The eluents were collected in an amount
of about 5 ml in a series of test tubes. Based on the similar
behavior after monitoring each fraction by TLC these elutes were
combined to yield six different fractions. All these fractions (B;-
Bs) were concentrated and allowed to stand at room temperature
for several days. A reddish solid was obtained from the sub-
fractions B3 (75.2 mg) and Bs ( 72.5 mg). These crystals were
washed separately with the solvent dichloromethane and the
solutions were kept at room temperature in two separate vials for
recrystallization. Reddish solid precipitated were obtained in both
the cases and these compounds were designated as B3 and Be,
respectively. After dissolving the crystals in dichloromethane in
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each cases that was applied in TLC micro glass slide in the
solvent systems dichloromethane: methanol where the ratio is 95
: 05. In both the cases a single spot was detected when viewed in
an iodine chamber. The spot of B3 as the compound 1 appears as
violet color when vanillin-sulphuric acid reagent was spraying on
the applied TLC plate followed by heating at 110°C in an electric
oven with the Ry value of 0.66 where in case of B as compound
2 the color of the spot was appeared as black under same
condition with R¢ value of 0.45.

Compound 1: Reddish solid, Ry value of 0.66; IR (KBr) A cm™:
3500-3600, 2987, 1710, 1637, 1421, 1363, and 720; 'H-NMR
(400 Mz, CDCls): 7.42 (3-H), 7.25 (2-H), 5.69 (4-H), 4.06-4.14
(5-OH), 2.73 (7a-H), 2.308 (7b-H), 2.034 (4-OAc), 1.620 (8-H),
1.24-1.32 (9-H-19-H), and 0.876 (20-H); *C-NMR (400 Mz,
CDCl;): 14.05 (CH3-C-20), 22.06 (C-19), 22.54 (C-18), 22.68 (C-
17), 22.67 (C-16), 25.47 (C-15), 27.39 (C-14), 28.87 (C-13),
29.04 (C-12), 29.28 (C-11), 29.69 (C-10), 31.51 (C-9), 31.70 (C-
8), 124.54 (C-2), 133.82 (C-3), 21.11 (CH3 at C-4), 33.57, (CH»
at C-7), 73.66 (CH at C-4), and 77.35 (quaternary carbon C-5);
EIMS: M*m/z (Rel. int.): [M+1] 415 (12.5), 327.2 (27.5), 281.3
(31.1), 241.2 (100), 2.37.2 (38.7), 197.3 (33.7), 143.2 (27.5) and
71.1 (46.2).

Compound 2: Reddish solid; Ry value of 0.45; IR (KBr) A cm™:
3400, 2929, 1710, 1637, 1425, 1359, and 720; 'H-NMR (400 Mz,
CDCl3): 7.25 (3-H), 5.58 (2-H) and or 4-H), 5.17 (6-H), 3.31 (5-
OH), 2.16 (4-OAc), 2.03 (6-OAc), 1.62 (7-H), 1.20-1.46 (8-H and
9-H), and 0.87 (20-H); '*C-NMR (400 Mz, CDCl3): 14.04 (CH3-
C-20),22.56 (C-19), 24.68 (C-18), 27.40 (C-17), 28.91 (C-16 and
C-7), 29.08 (C-15), 29.31(C-14), 29.51(C-13), 29.72 (C-12),
30.91 (C-11), 31.53 (C-10), 31.73 (C-9), 33.60 (C-8), 124.57 (C-
2),133.81 (>C=C at C-3), 22.56 (acetoxy CH3 at C-4), 76.71 (CH
at C-6), 77.03 (CH at C-4) and 206.96 ( >C=0 at C-1); M* m/z
(Rel. int.): [M+1] 270 (27.2), 227.2 (40.0), 143.2 (47.1), 88.2
(85.2), 74.1 (100), 55.2 (60.1), 43.1 (72.5) and 41.1 (46.3).

3. Results & Discussion

The thin layer chromatographic examination of the isolated
compound 1 from the dichloromethane extract of the Pleurotus
ostreatus followed by successive chromatographic separation
like VLC and adsorption column chromatography showed as
violet color when vanillin-sulphuric acid reagent was spraying on
the applied TLC plate followed by heating at 110°C in an electric
oven with the R¢ value of 0.66. The compound 1 was obtained as
reddish solid. Its IR spectrum showed "' an absorption peak at
(3600-3500) cm™! was assignable to a hydroxyl group (-OH)
whereas absorption at 2987, and 1363 cm™ were assigned due to
the presence of aliphatic C-H stretching of-CH3 and >CH-
groups, respectively. A single absorption band at 1637 cm™! was
demonstrated for C=C groups. The absorption peaks at 1421 cm”
"'was suggestive for -CHp— group. The absorption band at 1710
cm! was suggestive for >C=0 stretching of the carbonyl group.
The other absorption peaks at 720 cm™!' was the indicative of the
long chain of hydrocarbons. The proton NMR study of the
isolated compound 1 showed ¥ a downfield doublet of doublet at
$ 7.420 and 7.250 ppm which was suggestive of the presence of
olefinic proton at (C-2 and C-3), respectively. The doublet-
doublet at 8 5.69 ppm was assigned for the proton at C-4. A broad
band multiple at 6 4.06-4.14 ppm was suggestive of an
oxymethine proton at C-5. The singlet at 6 2.034 ppm was
assigned for the proton of acetoxy group at C-4. The multiplet at

0 1.62 and triplet at 5 0.876 ppm were assigned for the methelene
proton at C-8 and methyl proton at C-20, respectively. The
chemical shift at & 1.245 to 1.320 ppm was appearance as
multiplet for the methelene proton that linked from C-9 and C-19
positions. The resonance at 6 2.73 and 2.308 ppm were assigned
for the protons linked to C-7A and C-7B, respectively. The *C-
NMR spectrum of the isolated compound 1 revealed ' °' the
presence of 22 carbons. The chemical shift at 6 14.05 ppm was
assigned to a methyl carbon at position C-20. The signals at &
22.06, 22.54, 22.68, 24.67, 25.47, 27.39, 28.87, 29.04, 29.28,
29.69, 31.51, 31.70 and at 33.57 ppm were assigned for the
methylene carbons at the positions 19, 18, 17, 16, 15, 14, 13, 12,
11, 10, 9, 8 and 7, respectively. The signal for the chemical shifts
at 6 124.54 (C-2) and 133.82 ppm (C-3) were assigned for the
C=C between the carbons at position 2 and 3. The resonance at 6
21.11 ppm was assigned for acetoxy methyl carbon attached to
C-4. The resonance at & 73.66 ppm was appropriate for the
secondary carbon at position 4 while the chemical shift at 8 77.35
ppm was assigned for the quaternary carbon at position 5. The
mass spectroscopic analysis of the compound 1 assigned the
molecular ion of the compound m/z is 415, however other peaks
could not be explained. The thin layer chromatographic
examination of the isolated compound 2 from the
dichloromethane extract of the oyster mushroom followed by
successive chromatographic separation like VLC and adsorption
column chromatography showed as black color when vanillin-
sulphuric acid reagent was spraying on the applied TLC plate
followed by heating at 110°C in an electric oven with the R value
of 0.45. The compound was obtained as reddish solid. Its IR
spectrum showed ! an absorption band at 3400 cm’! was
assignable to a hydroxyl group (-OH) whereas absorption band at
2929, and 1359cm™! were assigned due to the presence of
aliphatic C-H stretching of~CHj3 and >CH- groups, respectively.
A single absorption band at 1637 cm™! was demonstrated for the
presence of C=C groups. The absorption peaks at 1425 cm™ was
suggestive for -CH,— group. The absorption band at 1710 cm’!
was suggestive for >C=0 stretching of the carbonyl group. The
other absorption peaks at 720 cm™ was the indicative of the long
chain of hydrocarbons. The proton NMR study of the isolated
compound 2 showed ! a downfield chemical chemical shift at &
5.58 and 7.25 ppm which were suggestive ! of the presence of
olefinic proton at (C-2 and C-3), respectively. The chemical shift
displayed at & 5.17 ppm was assigned for the proton at C-6. A
resonance at 6 3.31 ppm was suggestive of an oxymethine proton
at C-5. The resonances at 6 2.16 and 2.03 ppm was assigned for
the proton of the acetoxy groups that linked at C-4 and C-6,
respectively. The multiplet at & 1.62 and triplet at 6 0.87 ppm
were assigned for the methelene proton at C-7 and methyl proton
at C-20, respectively. The chemical shift at 8 1.20 to 1.47 ppm
was appearance as multiplet for the methelene protons that linked
from C-8 to C-19 positions. The '*C-NMR spectrum of the
isolated compound 2 revealed ® °1 the presence of 24 carbons.
The chemical shift at 6 14.04 ppm was assigned to a methyl
carbon at position C-20. The signals at 6 22.56, 24.68, 27.40,
28.91,29.08, 29.31, 29.51, 29.72, 30.91, 33.53, 31.73, 33.60 and
at 28.91 ppm were assigned for the methylene carbons at the
positions 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8 and 7,
respectively. Resonances at 6 124.57 and at 133.81 ppm were
assigned for the olefinic carbons at position 2 and 3, respectively.
The resonance at 8 22.57 ppm was assigned for acetoxy methyl
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carbon attached to C-4. The resonances at  76.72 and at 77.03
ppm were appropriate for the secondary carbon at position 6 and
4, respectively, while the chemical shift at 6 77.35 ppm was
assigned for the quaternary carbon at position 5. The chemical
shift at & 206.96 ppm was suggestive for the presence of >C=0
linked to C-1. The mass spectroscopic analysis of the compound
2 assigned the molecular ion of the compound m/z is 270.

o R
OH
“DCOCH, 1 R=O
2 R=0COCH,
Fig 1

4. Conclusions

A phytochemical analysis has been carried out on the fruit body
of mushroom. During this investigation two compounds were
isolated from this fungus. All the compounds were identified
preliminarily by chemical methods and then the structural
elucidation of the compounds were performed by various
spectroscopic methods like IR, 'H-NMR, *C-NMR, DEPT-135
and GC-MS and were confirmed by published literatures. These
data were identified as compound 1 and 2 are trans-4-acetoxy-5-
hydroxy-5-pentadecanoyl-2-cyclopenten-1-one and  trans-4-
acetoxy-5-hydroxy-5-(1-acetoxypentadecyl)-2-cyclopenten-1-
one respectively.
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