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ABSTRACT 

 
Chemical investigation of the dichloromethane extract of Pleurotus djamor led to the isolation of ergosterol 
(1),triacylglycerols (2), and fatty acid methyl esters (3). The structures of 1-3 were identified by comparison of their 
NMR data with literature data. 
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INTRODUCTION 
 

The genus Pleurotus is composed of a group of edible mushrooms with medicinal properties.  Due to the importance 
of these edible Pleurotus species in the food industry, their cultivation has recently expanded. Mushrooms are rich in 
protein, fiber, carbohydrates, vitamins and minerals.  Pleurotus species also exhibit medicinal properties, such as 
hematological, antiviral, antitumor, antibiotic, antibacterial, hypocholesterolic and immunomodulating activities [1]. 
 
This study was conducted on the dichloromethane soluble chemical constituents of the pink oyster mushroom, 
Pleurotus djamor.An earlier study compared thechemical composition and amino acid profile of P.djamorand P. 
ostreatus.  No differences were found in crude protein and ash contents of P. djamor and P. ostreatus.   P. ostreatus 
has a higher proportion of valine, isoleucine, phenylalanine, aspartate and alanine, while P. djamor had higher 
proportion of proline and glutamate, but no difference was found in the remaining amino acids.  Both species had a 
high proportion of aspartate and glutamate, while P. ostreatus had a lower fiber and fat content [2]. Qualitative 
analysis of phytochemicals of P. djamor extract revealed the presence of anthroquinones, flavonoids, saponins, 
tannins, and terpenoids; and the absence of cardiac glycosides and steroids. The total phenolic content in the P. 
djamor extract was found to be 32.55 ± 0.21 mg/g gallic acid equivalent of phenols and the flavonoid content was 
1.53 ± 0.11 mg/g quercetin equivalent of flavonoids. Antioxidant activity was determined by DPPH method which 
indicated that 100 µg/ml of mushroom extract and ascorbic acid exhibited 76.4% and 99.3% inhibition with IC50 
values of 64.72 and 29.42 µg/ml for mushroom and ascorbic acid, respectively [3].  Another study reported that P. 
djamor contained 28 mg/gm Fr. wt-1 protein, 3.4 mg/gm Fr. wt-1 glucose, and 9.2 mg/gm Fr. wt-1 amino acids.  The 
acetone extract of P. djamor at 100 and 150 µg exhibited 12 mm and 11 mm zones of inhibition against 
Pseudomonas aeruginosa and Escherichia coli, respectively. On the other hand, the dimethyl sulfoxide extract at 
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100 and 150 µg exhibited 7 mm and 10 mm zones of inhibition, respectively against P.aeruginosa and 5 mm and 8 
mm zones of inhibition, respectively against E. coli [4].P. djamor protein extracts exhibited cytotoxic activities 
against human hepatoma HepG2 cell, human breast cancer MCF-7 cells, and human lung adenocarcinoma A-549 
cell with IC50 values of 10, 10, and 14 µg/mL, respectively [5] Another study reported the antioxidant activity of the 
ethanol extract of P. djamor which exhibited IC50 values of 115.5 µg/mL and 29,37 µg/mL by DPPH and ABTS 
methods.  Furthermore, 13 sterols from the ethanol extract were identified by GC-MS [6]. 
 
This study is part of our research on the chemical constituents of edible mushrooms commercially cultivated in the 
Philippines.  Recently, we reported the isolation of ergosterol, ergosterol peroxide, cerevisterol, palmitic acid, stearic 
acid, linoleic acid, oleic acid, and dilinoleoyl oleoyl glycerol from Pleurotus florida, an edible oyster mushroom 
cultured at the Central Luzon State University [7].  We report herein the isolation of ergosterol (1),triacylglycerols 
(2), and fatty acid methyl esters (3) from Pleurotus djamorcultured at the Central Luzon State University.  The 
structures of 1-3 are presented in Fig. 1. 

 
 

Fig. 1. Chemical structures of ergosterol (1),triacylglycerols (2), and fatty acid methyl esters (3) from Pleurotus djamor 
 

MATERIALS AND METHODS 
 

General Experimental Procedure 
1H (500 MHz) and 13C (125 MHz) NMR spectra were acquired in CDCl3 on a 500 MHz Agilent DD2 NMR 
spectrometer with referencing to solvent signals (δ 7.26 and 77.0 ppm). Column chromatography was performed 
with silica gel 60 (70-230 mesh). Thin layer chromatography was performed with plastic backed plates coated with 
silica gel F254 and the plates were visualized by spraying with vanillin/H 2SO4 solution followed by warming. 
 
Cultivation of Sample 
The samples for analysis were prepared as follows:unmilled rice seeds fully permeated with the mycelia of P. 
djamor were aseptically inoculated into previously pasteurized mixture of 7 parts composted rice straw and 3 parts 
of sawdust (v/v) contained in heat resistant polypropylene plastic bags. To stimulate the complete colonization of the 
mycelia into the formulated substrates, the bags were incubated at 28-30oC for 30 days. The fully colonized bags 
were transferred to the fruiting room and  both ends of the bag were opened to allow the emergence of fruiting 
bodies. Fruiting bodies were harvested  3-5 days after opening the bags. 
 
General Isolation Procedure 
A glass column 12 inches in height and 0.5 inch internal diameter was packed with silica gel. The crude extracts 
were fractionated by silica gel chromatography using increasing proportions of acetone in CH2Cl2 (10% increment) 
as eluents. Ten milliliter fractions were collected. All fractions were monitored by thin layer chromatography.  
Fractions with spots of the same Rf  values were combined and rechromatographed in appropriate solvent systems 
until TLC pure isolates were obtained.  Final purifications were conducted using Pasteur pipettes as columns. One 
milliliter fractions were collected. 
 
Isolation of the chemical constituents of the fruiting bodies of P. djamor 
The freeze-dried fruiting bodies ofP. djamor(41.52 g) were ground in a blender, soaked in CH2Cl2 for 3 days and 
then filtered.  The solvent was evaporated under vacuum to afford a crude extract (0.9105 g) which was 
chromatographed using increasing proportions of acetone in CH2Cl2 at 10% increment.  The CH2Cl2 fraction was 
rechromatographed using 2.5% EtOAc in petroleum ether to afford 2 (8 mg).  The 10% acetone in CH2Cl2 fraction 
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was rechromatographed using 2.5% EtOAc in petroleum ether to yield 3(5 mg). The 20% and 30% acetone in 
CH2Cl2 fractionswere combined and washed with petroleum ether to yield 1 (12 mg). 
 
Ergosterol (1): 1H-NMR (500 MHz, CDC13): δ 5.57 (dd, J = 2.5, 5.5 Hz, H-6), 5.38 (dd, J = 2.5, 5.5 Hz, H-8), 5.22 
(dd, J = 7, 15 Hz, H-23), 5.16 (dd, J = 7.5, 15.5 Hz, H-22), 3.63 (m, H-3), 1.03 (d, J = 6.5 Hz, H-21), 0.94 (s, H-19), 
0.91 (d, J = 7.0 Hz, H-28), 0.83 ( d, J = 7 Hz, H-26), 0.82 (d, J = 7.5 Hz, H-27), 0.62 (s, H-18).  
 
Triacylglycerols (2): 1H NMR (500 MHz, CDCl3): δ 4.27 (dd, J =4.5, 12 Hz, glyceryl CH2O), 4.12 (dd, J =5.5, 11.5 
Hz, glyceryl CH2O), 5.25 (m, glyceryl CHO), 2.29 (t, J = 7.2 Hz, α-CH2), 5.35 (m, olefinic H), 2.75 (t, J = 6.6 Hz, 
double allylic CH2), 2.77 (t, J = 6.5 Hz, double allylic CH2), 1.99-2.07 (allylic, CH2), 1.62 (β-CH2), 1.25-1.37 (CH2), 
0.88 (t,J =6.5 Hz, CH3), 0.89 (t, J =6.5 Hz, 2 ×CH3). 
 
Fatty acid methyl esters (3): 1H NMR (500 MHz, CDCl3): δ 0.88 (t, J = 6.5 Hz), 1.25-1.38 (m), 1.56-1.68 (m), 2.01-
2.07 (m), 2.30 (t, J =7.5 Hz), 2.77 (t, J = 6 Hz), 3.66 (s, CH3), 5.30-5.41(m). 
 

RESULTS AND DISCUSSION 
 

Silica gel chromatography of the dichloromethane extract of P. djamor yielded ergosterol (1) [7, 8],triacylglycerols 
(2) [9], and fatty acid methyl esters (3) [10]. The structures of 1-3 were identified by comparison of their NMR data 
with literature data.  
 
Although bioassays were not conducted on the isolated compounds, there were previous studies that reported on 
their biological activities.  
 
A study reported that ergosterol (1)provides significant protection against the promotion of bladder tumor induced 
by many types of promoters in the environment [11].  Moreover, the ergosterol content of brown and white button 
mushrooms correlated with their antioxidant activities [12].In another study, ergosterol was reported to have the 
capability to inhibit lipid peroxidation [13]. 
 
Triacylglycerols (2) from Tuna (1000 mg/kg) was reported to significantly inhibit the tumor growth in the spleen of 
mice with intrasplenically implanted Lewis lung carcinoma [14]. Triacylglycerols exhibited antimicrobial activity 
against S. aureus, P. aeruginosa, B. subtilis, C. albicans, and T. mentagrophytes [15]. Another study reported that 
triacylglycerols showed a direct relationship between toxicity and increasing unsaturation, which in turn correlated 
with increasing susceptibility to oxidation [16].       
 
Fatty acid methyl esters (3)were reported to exhibit antibacterial and antifungal properties [17].  An invention 
containing Annona squamosafatty acid effective components or fatty acid methyl ester effective components with 
antitumor activity has been provided [18]. Another study reported that the antioxidant activity of Mentha 
spicatamay be due to the presence of flavonoids and fatty acid methyl esters which have the scavenging potential by 
reducing the free radicals [19]. 
 

CONCLUSION 
 

It is interesting to note that the compounds (1-3)isolated from P. djamor have reported antitumor and antioxidant 
properties.  Thus, the reported antioxidant and anticancer properties of this mushroom may be due in part to these 
compounds.  Furthermore, 2 and 3 were reported to exhibit antimicrobial properties. These compounds may be 
partially responsible for the reported antimicrobial properties of P. djamor. 
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