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1. Experimental Section 

1.1. Chemicals and Materials. 

Methylene Blue dye (Merck), Congo Red (HiMedia), Eosin Yellowish (Merck), Bromo Cresol 

Green (HiMedia), 5% Lambda cyhalothrin pesticide solution of boxer brand (Sun and Ocean 

Agro India Ltd.) HCl (Merck), NaOH (HiMedia), Ammonia (Merck) used as received. 

1.2. Isolation of Inonotus dryadeus Fungi from Natural Source. 

The orange brownish and spongy fungi grow on stipule of the tree during rainy season, which 

becoming dark on drying; exuding amber-colored droplets when young, through its pores. Fungi 

sample was collected from stipule of the Delonix regia tree in and around University of Pune 

campus. It was then squeezed to get an extract and the fungi were observed to change color from 

yellowish orange to dark brown as soon as extract was taken out. When it was kept in a beaker 

for 20 minutes, this liquid forms two layers; a black brown substance settled down, while a 

supernatant and completely transparent lemon colored liquid stays above. The supernatant did 

not show adsorption/separation of MB. The brown sediment at the bottom of the beaker was 

harvested and dried in hot air oven for 6 hours at 70°C.  

1.3. Oils and Pesticide Separation Tests.  

LCP, EO and UEO were used in this study. The adsorption capacity values, W (wt/wt) times 

were obtained by measuring the mass of the dry Inonotus dryadeus (DID) before and after 

adsorption of oils/pesticide. The samples were left submerged in the layer of pesticide or oils 

formed over de-ionized and marine water overnight to ensure full saturation and it was obtained 

before weighing; followed by rapid weighing to avoid evaporation of adsorbed oils or pesticides. 

Here the test was carried out with marine water, to explore possibility of viable solution for oil 

spillage in sea and oceans during transport.   
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1.4. Dye Separation Test.  

Series of experiments were carried out with different concentrations of methylene blue dye and 

various amounts of DID. It was found out that the optimum quantity to completely decolorize the 

solution of MB was 5.5 mg for 10 ml of 5 ppm solution. Another solution of 25 ppm and 50 ml 

volume was added to 5 mg DID to calculate Qe value after 24 hours. The DID still decolorized 

the MB. It should be noted here that fungi extract can be directly used for the same purpose 

without drying or any other modification. Drying of settled substance in this case was carried out 

for the purpose of quantification. Decolorization of MB was monitored by UV-visible 

spectrophotometer (Shimatzu). 
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2. Physical and Chemical Desorption of MB dye  

2.1. Physical Desorption of MB Dye 

It was carried out by adding drops of aqueous MB dye solution in DID powder and pressed 

through filter paper. Desorption of dye did not occur. Photographic images in Figure S1. 

 

 

Figure S1.  Photographic images of physical desorption of MB dye from DID by dropping 

aqueous MB dye solution on DID powder and followed by pressing through filter paper. 

Desorption of dye did not occur.  
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2.2. Chemical Desorption Study of Methylene Blue Dye 

Chemical desorption of MB using DID was carried out with different solvents and solutions such 

as acetone (1), benzene (2), chloroform (3), ethyl alcohol (4), ethyl acetate (5), methanol (6), 

petroleum ether (7), ammonia (8), HCl (9), H2SO4 (10), NaOH (11) and checked at interval of 12 

hr (a), 42 hr (b) and 66 hr (c). However desorption did not occur. Photographic images in Figure 

S2. 

 

Figure S2. Chemical desorption study of methylene blue dye adsorbed on DID was carried out 

with different solvents and solutions such as acetone (1), benzene (2), chloroform (3), ethyl 

alcohol (4), ethyl acetate (5), methanol (6), petroleum ether (7), ammonia (8), HCl (9), H2SO4 
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(10), NaOH (11) and checked at interval of 12 hr (a), 42 hr (b) and 66 hr (c). However, 

desorption did not occur.  

3. DID as a Fuel 

Combustion test of engine oil, used engine oil and DID compared in (Figure S3) 

 

 

Figure S3. Photographic images of burning test of engine oil, used engine oil and DID. 
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Different photographic images reveal coal like nature of DID as source of fuel (Figure S4).  

 

Figure S4. Different photographic images reveal coal like nature of DID as the fuel.  
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4. Reusability Test for Oil Extraction 

In this study engine oil was adsorbed with DID followed by extraction by pressing and repeating 

the cycle (Figure S5). 

 

Figure S5. In this study engine oil was adsorbed with DID followed by extraction by pressing 

and repeating the cycle. Combustion test of plane filter paper and MB dye adsorbed precipitate 

on filter paper was carried out to check its reusability as the source of fuel. 
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5. Quantitative Adsorption of MB Dye 

The study on the quantitative adsorption of MB dye in the range of 5-20 ppm using DID 

was fixed after series of trial experiments using simple UV-visible spectrophotometric technique. 

Supporting Information (Figure S6) displays UV-visible spectra of MB samples (1) using 

various concentrations of MB dye such as 5 ppm (a), 10 ppm (b), 15 ppm (c), 20 ppm (d); and 

(2) immediately after addtion of 5.5 mg of DID.  UV-Visible spectra of 5 to 20 ppm MB clearly 

indicates that MB from 5 ppm sample quick and completely separated by DID. This can be 

visibly revealed by inset images of S7, which represents 5 ppm MB solution (curve 1) and 

decolorized solution immediately after addition of 5.5 mg of DID (curve 2).Brown colored DID 

turns into bluish black colour after it has decolorized MB solution. 

 

Figure S6.  UV-Vis spectrum of (1) MB solution of 5 ppm (a), 10 ppm (b), 15 ppm (c), 20 ppm 

(d)and (2) immediately after addition of 5.5 mg of DIDpowder; Inset images of Fig. 1a represent 

5 ppm MB solution (1)and decolorized solution immediately after addition of 5.5 mg of DID 

powder (2). 
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Table S1. Comparative adsorption investigation and pH effect on removal of dyes 

This study was carried out considering four dyes to understand better efficiency, as summarized 

in the table appended below. Photographic images and UV-visible data of all the dyes at two 

different concentrations (5ppm and 10ppm) and at various pH values (2, 4, 6, 7, 8, 10, 12) are 

added in supporting information (Figure S7 – S11). 

Sr. 

No. 

Name of Dye Concentration of Dye  pH Adjusted By  pH/pH Range of 

Complete Adsorption 

of Dye 

1 MB 5ppm and 10ppm HCl and NaOH 6-12 

2 MB 5ppm and 10ppm HCl and Ammonia 6-12 

3 CR 5ppm and 10ppm HCl and Ammonia 2 

4 EY 5ppm and 10ppm HCl and Ammonia 2 

5 BCG 5ppm and 10ppm HCl and Ammonia 2 
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Figure S7. Photographic images of methylene blue (MB) solution at two concentrations 5ppm 

(a) and 10ppm (1) and after adjusting pH by HCl and NaOH followed by reaction with DID at 

various pH values pH 2 (2), pH 4 (3), pH 6 (4), pH 7 (5), pH 8 (6), pH 10 (7) and pH 12 (8). 

Corresponding UV-visible spectra a and b for 5 and 10 ppm respectively. 
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Figure S8. Photographic images of MB solution at two concentrations 5ppm (a) and 10ppm (1) 

and after adjusting pH by HCl and ammonia followed by reaction with DID at various pH 

values; pH 2 (2), pH 4 (3), pH 6 (4), pH 7 (5), pH 8 (6), pH 10 (7) and pH 12 (8). Corresponding 

UV-visible spectra a and b for 5 and 10 ppm respectively. 
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Figure S9. Photographic images of Congo Red (CR) solution at two concentrations 5ppm (a) 

and 10ppm (1) and after adjusting pH by HCl and ammonia followed by reaction with DID at 

various pH values; pH 2 (2), pH 4 (3), pH 6 (4), pH 7 (5), pH 8 (6), pH 10 (7) and pH 12 (8). 

Corresponding UV-visible spectra a and b for 5 and 10 ppm respectively. 
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Figure S10. Photographic images of Eosin Yellowish (EY) solution at two concentrations 5ppm 

(a) and 10ppm (1) and after adjusting pH by HCl and ammonia followed by reaction with DID at 

various pH values; pH 2 (2), pH 4 (3), pH 6 (4), pH 7 (5), pH 8 (6), pH 10 (7) and pH 12 (8). 

Corresponding UV-visible spectra a and b for 5 and 10 ppm respectively. 
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Figure S11. Photographic images of Bromo Cresol Green (BCG) solution at two concentrations 

5ppm (a) and 10ppm (1) and after adjusting pH by HCl and ammonia followed by reaction with 

DID at various pH values; pH 2 (2), pH 4 (3), pH 6 (4), pH 7 (5), pH 8 (6), pH 10 (7) and pH 12 

(8). Corresponding UV-visible spectra a and b for 5 and 10 ppm respectively. 
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Figures S12. GCMS analysis data of Inonotus dryadeus (Solvent-Methanol) 

Instrument used for analysis: Shimatzu, GC 2010 Plus  

Column Oven Temperature 80°C 

Injection Temperature 260°C 

Injection Mode: Split 

Carrier Gas: Helium Prim. Press. 500-900 

Flow Control Mode: Linear Velocity  

Pressure: 80.4 kPa 

Total Flow: 33.9 ml/min 

Column Flow: 1.19 ml/min 

Linear Velocity: 40.2 cm/sec 

Purge Flow: 30 ml/min  

Column Oven Temperature 

 Rate Final Temperature Hold Time 

0 - 80.0 0.00 

1 15.0 240.0 4.00 

2 10.0 290.0 8.00 

3 0.00 0.00 0.00 

Total Programme Time: 27.67 min. 

Column 

Name: Rtx 5MS                       Thickness: 0.25µm 

Length: 30.0 m                         Diameter: 0.25µm 
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Figures S13. HRMS Details of instruments used for analysis followed by analyzed data from 

next page 
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Figure S14. 1
H NMR of Inonotus dryadeus (Solvent: DMSO) Instrument: Bruker Ascend 400 

MHz 

Characteristics chemical shifts were observed in 
1
H NMR for alcohols (~1-3ppm) and phenols, 

amides (~3-7 ppm), however acid peaks didn’t, hence 
13

C NMR was carried out.  
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Figure S15.  13
C NMR of Inonotus dryadeus (Solvent: DMSO) Instrument: Bruker Ascend 400 

MHz 

Characteristics chemical shifts were observed in 
13

C NMR for alcohols and amides (~45-75ppm) 
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Figure S16. 13
C NMR of Inonotus dryadeus (Solvent: DMSO) Expanded 

Characteristics chemical shifts were observed in 
13

C NMR for Acids, carboxylic acid derivatives 

e.g. ester, amide, acid halide, acid anhydride (~160-190 ppm) and phenols (~148-160 ppm). 

 



 

Figures S17.   Most probable molecules 

Inonotus dryadeus within the bounds of reasonable and acceptable 

provided here. 

 

1. Pentadecanoic acid Molecular weight: 

Mass observed by High Resolution Mass Spectroscopy (HRMS

2. Hexadecanoic acid Molecular weight: 

Mass observed by High Resolution Mass Spectroscopy (HRMS

3. 9,12-Octadecadienoic acid (Z,Z)

Mass observed by High Resolution Mass Spectroscopy (HRMS) ~ 281 

4. Octadecanoic acid Molecular weight: 

Mass observed by High Resolution Mass Spectroscopy (HRMS) ~

5. Arachidonic acid Molecular weight: 

Mass observed by High Resolution Mass Spectroscopy (HRMS) 

 

Most probable molecules of acids, phenol, alcohol, amide and esters 

within the bounds of reasonable and acceptable experimental evindeses 

Molecular weight:  242.3975 g/mol 

observed by High Resolution Mass Spectroscopy (HRMS) low intensity 

 
Molecular weight:  256.4241 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS) low intensity 

 
Octadecadienoic acid (Z,Z)-Molecular weight: 280.4455 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS) ~ 281 (low intensity

 
Molecular weight:  284 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS) ~281 (low intensity)

 
Molecular weight:   304.4669 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS)    301.1404 
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of acids, phenol, alcohol, amide and esters from 

experimental evindeses 

low intensity) 

281 (low intensity) 



 

Phenol 

1. Phenol, 4,4'-methylenebis[2,6

Mass observed by High Resolution Mass Spectroscopy (HRMS)   

Ethanol 

1. Ethanol, 2-(9,12-octadecadienyloxy)

Mass observed by High Resolution Mass Spectroscopy (HRMS)    

Amide 

1. 2,3,4,5,6-Pentafluoro-N-(4-methoxyphenyl) benzamide

Mass observed by High Resolution Mass Spectroscopy (HRMS)                ~281 (low intensity)

 

 

methylenebis[2,6-bis(1,1-dimethylethyl)- Mol. Wt.: 424.6585 g/mol

Mass observed by High Resolution Mass Spectroscopy (HRMS)                    437.6585

 

octadecadienyloxy)-, (Z,Z)  Mol. Wt.: 310.5145 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS)        301.1404 

 

methoxyphenyl) benzamide   Mol. Wt.: 285.1938 g/mol

Mass observed by High Resolution Mass Spectroscopy (HRMS)                ~281 (low intensity)
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Mol. Wt.: 424.6585 g/mol 

437.6585 

Mol. Wt.: 285.1938 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS)                ~281 (low intensity) 



 

Esters 

1.Isophthalic acid, di(2-isopropylphenyl) ester

Mass observed by High Resolution Mass Sp

2. 9,12,15-Octadecatrienoic acid, 2

Mass observed by High Resolution Mass Spectroscopy (HRMS) 

 

3. l-(+)-Ascorbic acid 2,6-dihexadecanoate

Mass observed by High Resolution Mass Spectroscopy (HRMS) 

 

4. Isophthalic acid, dodecyl 2-isopropylphenyl ester

Mass observed by High Resolution Mass Spectroscopy (HRMS) 

 
 
 
 

 

isopropylphenyl) ester             Mol. Wt.: 402.4822 g/mol

Mass observed by High Resolution Mass Spectroscopy (HRMS)                    397.2718

 

Octadecatrienoic acid, 2-phenyl-1,3-dioxan-5-yl esterMol.Wt.:  440 g/mol

Mass observed by High Resolution Mass Spectroscopy (HRMS) 437.1937 

dihexadecanoateMolecular weight:   652.94172 g/mol

Mass observed by High Resolution Mass Spectroscopy (HRMS) 647.5597 

isopropylphenyl esterMol.Wt.:  452 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS) 453.1667 
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Mol. Wt.: 402.4822 g/mol 

ectroscopy (HRMS)                    397.2718 

440 g/mol 

  
652.94172 g/mol 

 

 



 

5. 9-Octadecenoic acid, 1,2,3-propanetriyl ester, (E,E,E)

Mol. Wt.: 884 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS) 

 

6. 9-Octadecenoic acid, 1,2,3-propanetriyl ester, (E,E,E)

Mass observed by High Resolution Mass Spectroscopy (HRMS)    

 

 

 

propanetriyl ester, (E,E,E)-  

Mass observed by High Resolution Mass Spectroscopy (HRMS) 884 matching with low intensity

propanetriyl ester, (E,E,E)-Mol. Wt.: 884  g/mol

Mass observed by High Resolution Mass Spectroscopy (HRMS)                 875.5192 
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884 matching with low intensity 

 

/mol 

875.5192  
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Other molecules 

1. 1-Aminononadecane, N-trifluoroacetyl-Mol. Wt.: 379 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS)         381.2975 high intensity 

 
 
 

2. Sitosterol acetate Molecular weight:   456 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS)    453.1667 

 
 
 

3. Stigmast-5-en-3-ol, oleate $$ Stigmast-5-en-3-yl (9Z)-9-octadecenoate  
Mol. Wt.: 678 g/mol 

Mass observed by High Resolution Mass Spectroscopy (HRMS)                ~678 matching  

 


