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Appendix 3 (a)  

Table 3 (A). Biodegradation of p-cresol by various microorganisms     

 

Microorganism Max. Conc. 

(mg L
-1

) of PC 

Operating 

condition 

Removal time Author 

Stenotrophomonas sp.  

(MF004205) 

500 mg L-1 27 °C, pH 7 100% in 48 h Bera et al., 

 (2019) 

Serratia marcescens 

ABHI001 

85 mg L-1 Not available 85% in 18 h Singh et al., 
 (2017) 

Pseudomonas putida 

 

200 mg L-1 35 °C, pH 8, 

Immobilized 

on PVA 

85% in 4 h Surkatti et al., 

(2014) 

Pseudomonas spp. 100 mg L-1 30 °C, pH 8 100% in 36.9 

h 

Hamitouche 

 et al., (2014) 

Bacillus sp. PHN 1 4326 mg L-1 30 °C, pH 7 96% in 120 h Tallur et al., 

(2009) 

Pseudomonas 

citronellolis NS1 

1200 mg L-1 Not available 100% in 40 h Panigrahy et 
al., (2020) 

Advenella sp. 750 mg L-1 30 °C, pH 7 100% in less 

than 100 h 

Xenofontos et 

al., (2016) 

Bαcillus sp. strain 

PHN 1 

200 mg L-1 room temp., 

pH 7.5, 
150 rpm 

100% removal 

in 168 h 

Tallur et al., 

(2006) 

Stenotrophomonas 

maltophilia strain 

KB2 

540 mg L-1  

30 °C, 

pH 7.1, 
130 rpm 

100% removal 

in 24 h 

Wojcieszyńska 

et al., (2011) 

Arthrobacter sp. W1 500 mg L-1 30 °C, pH 

7.0, 150 rpm 

100% removal 

in 88 h 

Wang et al., 

(2009) 
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Appendix 3 (b) 

 

Fig. (A-3.1) Phylogenetic tree of potential bacterial species Serratia marcescens strain 

HL 1 after the characterization the 16S rRNA technique 

 

Appendix 3 (c) 

 

           Fig. (A-3.2) Relationship between actual and predicted value 
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Appendix 3 (d) 

 

Fig. (A-3.3) FTIR spectra of p-cresol biodegradation 

Appendix 3 (e) 

 

Fig. (A-3.4) Seed germination 

                                                   

a 
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Fig. (A-3.5) Seed growth 

Appendix 4 (a) 

 

Fig. (A-4.1) Aligned Sequence (Data of Sample PCR amplification images) 

   
GCCCTCCCGAAGGTTAAGCTACCTACTTCTTTTGCAACCCACTCCCATGGTGTGACGGGCGGTG

TGTACAAGGCCCGGGAACGTATTCACCGTAGCATTCTGATCTACGATTACTAGCGATTCCGACT

TCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACGTACTTTATGAGGTCCGCTTGCTCT

CGCGAGGTCGCTTCTCTTTGTATACGCCATTGTAGCACGTGTGTAGCCCTACTCGTAAGGGCCA

TGATGACTTGACGTCATCCCCACCTTCCTCCAGTTTATCACTGGCAGTCTCCTTTGAGTTCCCG

GCCGAACCGCTGGCAACAAAGGATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCAC

AACACGAGCTGACGACAGCCATGCAGCACCTGTCTCAGAGTTCCCGAAGGCACCAATCCATCTC

TGGAAAGTTCTCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACAT

GCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCC

AGGCGGTCGATTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCAAATCGAC

ATCGTTTACAGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTGA

GCGTCAGTCTTCGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTC

ACCGCTACACCTGGAATTCTACCCCCCTCTACGAGACTCTAGCTTGCCAGTTTCAAATGCAGTT

b 
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CCCAGGGTTGAGCCCGGGGATTTCACATCTGACTTAACAAACCCCCTGCGTGCGCTTTACGCCC

AGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGT

GCTTCTTCTGCGAGTAACGTCAATTGATGAGCGTATTAAGTTCACCACCTTCCTCCTCGCTGAA

AGTGCTTTACAACCCGAAGGCCTTCTTCACACACGCGGCATGGCTGCATCAGGCTTGCGCCCAT

TGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGC

TGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTAGGTGAGCCATTACCCCACCTACTAGCT

AATCCCATCTGGGCACATCTGATGGCAAGAGGCCCGAAGGTCCCCCTCTTTGGTCTTGCGACGT

TATGCGGTATTAGCTACCGTTTCCAGTAGTTATCCCCCTCCATCAGGCAGTTTCCCAGACATTA

CTCACCCGTCCGCCGCTCGTCACCCAGGGAGCAAGCTCCCCTGTGCTACCGCTC 

Fig. (A-4.2) Sequence of isolated bacterial species (Serratia marcescens strain HL1) 

Fig. (A-4.3) Phylogenetic tree of potential bacterial species Serratia marcescens strain HL 1 

after the characterization the 16S rRNA technique 

 

 

Fig. (A-4.4) Aligned Sequence (Data of Sample PCR amplification images) 
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CCTGCCTCCTTGCGGTTAGCACAGCGCCTTCGGGTAAAACCAACTCCCATGGTGTGACGGGCGG

TGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAA

CTTCATGCACTCGAGTTGCAGAGTGCAATCCGAACTGAGATGGCTTTTGGAGATTAGCTCACAC

TCGCGTGCTCGCTGCCCACTGTCACCACCATTGTAGCACGTGTGTAGCCCAGCCCGTAAGGGCC

ATGAGGACTTGACGTCATCCCCACCTTCCTCTCGGCTTATCACCGGCAGTCCCCTTAGAGTGCC

CAACTGAATGCTGGCAACTAAGGGCGAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCA

CGACACGAGCTGACGACAGCCATGCAGCACCTGTCTCCGATCCAGCCGAACTGAAGGATAGTGT

CTCCACTAACCGCGATCGGGATGTCAAGGGCTGGTAAGGTTCTGCGCGTTGCTTCGAATTAAAC

CACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTTAATCTTGCGACCGTAC

TCCCCAGGCGGAATGTTTAATGCGTTAGCTGCGCCACCGAAGAGTAAACTCCCCAACGGCTAAC

ATTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCAC

CTCAGCGTCAGTAATGGTCCAGTGAGCCGCCTTCGCCACTGGTGTTCCTCCGAATATCTACGAA

TTTCACCTCTACACTCGGAATTCCACTCACCTCTACCATACTCAAGACTAACAGTATCAAAGGC

AGTTCCGGGGTTGAGCCCCGGGATTTCACCCCTGACTTATTAGCCCGCCTACGTGCGCTTTACG

CCCAGTAAATCCGAACAACGCTAGCCCCCTTCGTATTACCGCGGCTGCTGGCACGAAGTTAGCC

GGGGCTTCTTCTCCGGTTACCGTCATTATCTTCACCGGTGAAAGAGCTTTACAACCCTAGGGCC

TTCATCACTCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACTGCTG

CCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCT

ATGGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCCAACGCGGGCCGATCATT

TGCCGATAAATCTTTCCCCCCCATAAAATGCCAGGGCATTTTATGATTCCTGAAATTTTAAAGG

GGGGCACATACGGTATTAGCACAAGTTTCCCTGAGTTATTCCGTAGCAAATGGTACGTTCCCAC

GCGTTACTCACCCGTCTGCCGCTCCCCTTGCGGGGCGCTCGA 

Fig. (A-4.5) Sequence of isolated bacterial species (Ochrobactrum intermedium VrB9) 
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Fig. (A-4.6) Phylogenetic tree of potential bacterial species Ochrobactrum intermedium 

VrB9 after the characterization the 16S rRNA technique 

 

Appendix 4 (b) 

Table 4 (A) 

Bacterial strain % removal 

S1 56±1.23 

S2 45±2.32 

S1+S2 72±2.85 

S1: Sеrrаtіа marcescens strain HL 1  

S2: Ochrobactrum іntеrmedіum VrB9 

S1+S2: Sеrrаtіа mаrcеscеns strain HL 1 + Ochrobactrum іntеrmedіum VrB9 
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Appendix 4 (c) 

 

Fig. (A-4.7) SEM analysis of carrier before (0th day) and after formation (15th day) of 

biofilm 

 

Appendix 4 (d) 

     

Fig. (A-4.8) FTІR spectra of biodegraded p-cresol 

 

  

Before 
Formation of 

After 
Formation of 
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Appendix 4 (e) 

 

 

 

 

 

Fig. (A-4.9) Proposed metabolic path for the bacterial consortia to biodegraded p-

cresol 

Appendix 4 (f) 

 



                                                                Appendix 

 

 

Department of Chemical Engineering & Technology IIT (BHU), Varanasi                                                Page | 140  

Appendix 4 (g) 

 

Appendix 4 (h) 

 

Appendix 4 (i) 

 

 

Fig. (A-4.10) Acute bioluminescence 

intensity of p-cresol (initial 

concentration 500 mgL-1) control 

(distilled water), CS, BS and WD p-

cresol 

Fig. (A-4.11) bioluminescence intensity of 

p-cresol (initial concentration 500 mgL-1) 

control (distilled water), CS, BS and WD 

p-cresol 

Fig. (A-4.12) Acute and chronic % bioluminescence inhibition of p-cresol (initial 

concentration 500 mgL-1) CS, BS and WD p-cresol 
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Appendix 5 (a) 

 

Fig. (A-5.1)   Phylogenetic tree of potential bacterial species Serratia marcescens strain 

HL 1 after the characterization of the 16S rRNA technique 

 

Appendix 5 (b) 

 

 

Fig. (A-5.2) Phylogenetic tree of potential bacterial species Ochrobactrum intermedium 

VrB9 after the characterization the 16S rRNA technique 
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Appendix 5 (c) 

Fig. (A-5.3)   Comparative study of inhibitory action of TiO2 nanoparticles 

corresponding to gram positive (S. aureus) and gram-negative bacteria (E. coli) 

 

 Appendix 5 (d) 

 

 
Fig. (A-5.4) Effect of pH on photocatalytic 

degradation of p-cresol (concentration: 100 

mg L-1;    Catalyst dose: 0.5g L-1, 

irradiation time 300 min 

Appendix 5 (e) 

 
Fig. (A-5.5)   Effect of dose of 

photocatalytic degradation of p-cresol 

(concentration: 100 mg L-1; pH: 7, 

irradiation time 300 min) 

Appendix 5 (f) 
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                                   Fig. (A-5.6)   FTIR spectra of p-cresol solution 

 

Appendix 5 (g) 

Fig. (A-5.7) Comparative study of experimental value with different Growth inhibition 

kinetic model 
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Appendix 6 (a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (A-6.1) Effect of Sodium acetate on simultaneous % removal of p-cresol and 

methylene blue dye 
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