
International Journal of Research in Engineering and Applied Sciences(IJREAS) 

Available online at  http://euroasiapub.org/journals.php 
Vol. 13 Issue 5, May -2023, 

 

ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 7.196| Thomson Reuters ID: L-5236-2015 
 

Penicillium janthinellum  Biomass - A Bio-sorbent for Lead and Chromium 
 

Dr. Sushila Sangwan, 

 
Department of Botany, Government College, Hisar-125001 Haryana-India 

 

e-mail: sushila_sangwan@rediffmail.com 
 

 

ABSTRACT 

 
To check heavy metal pollution at disposal sites due to industrial waste water, the treatment 

process is required, which involves removal heavy metals from industrial waste water. 

Various methods used for removal of heavy metals from industrial effluents / waste water are 

precipitation of metals, ion exchange resin, electrochemical reduction, membrane separation 

processes and bio-sorption etc. In this bio-sorption seems to be eco-friendly and viable 

method, removal of heavy metals by bio- sorbents developed from fungal biomass become a 

good choice. Using non-immobilized Penicillum janthinellum bio-sorbent showed removal 

lead and chromium from refinery effluent. 
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INTRODUCTION 

Bio-sorption of metal ions strongly depend on pH. The biosorption of Cr, Ni, Zn and 

Pb by P. chrysogenum was observed to be very low below pH 3.0. It was found to increase 

with pH from acidic to basic range (Volesky et al., 1993; Tan and Chang, 2003). Barror et al. 

(2003) observed that Cd biosorption on various fungal strains was pH sensitive. A. oryzae, A. 

niger, F. solani and Candida utilis were found to perform better in the acidic range. 

Process of bio-sorption is a non-directed physico-chemical interaction between 

metal or radionuclide species and cellular compounds of biological origin (Shumate and 

Strandberg, 1985). From a long time activated carbon and peat occupied the case of 

biosorbent, but they are geographically restricted in distribution. but there availability was 

geographically restricted (Lodeiro et al. 2006 Garni, S.,  Ghanem, M. and  Bahobail, A.S.  

2009, Kumar R. 2014 Kumar R, Sharma AK, 
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Singh P, Dhir B, Mehta D. 2014). Hence, biosorbents developed from plant such as wheat 

crop and microbes could resolve this problem (Ahluwalia, S.S. and Goyal, D. 2005, 

Tahir, A. and Zahid, S. 2008, Khambhaty et al. 2009, Sangwan, S and Dhankhar, R. 2010 & 

2016, Rajfur M, Kłos A, Wacławek M. 2012 ). Furthermore, removal of pollutants from 

refinery effluent by  using low cost and easily available wheat straw  bio-sorbents seems to 

be promising. 

The change in the sorption capacity with pH can be explained on the basis of 

proton-competitive adsorption (Huang et al., 1991). Biosorption is also affected by biomass 

concentration (Merrin et al., 1998). Lower cadmium uptake was observed at higher 

concentrations of A. niger (Barros et al., 2003). The amount of chromium biosorbed per unit 

weight of biomass decreased with an increase in concentration of R. arrhizus, R. nigricans, A. 

oryzae and A.niger (Sudha Bai and Abraham, 1998, 2001; Niyogi et al., 1998). 

MATERIAL & METHODS 

Lead and chromium were analysed in refinery effluent and control by the method as outlined 

in Gupta (2000) by using atomic absorption spectrophotometer. 

Isolation of pure colonies of fungi were done on the solid rose-bengal agar medium (Gupta, 

2000). Isolated pure colonies were sent to Pathology Division, IARI, New Delhi for 

identification. 

The biomass of Penicillum janthinellum was produced and collected by batch 

experimentation outlined by Kapoor et al., (1999). 

 

RESULT & DICUSSION 
 

The results of the batch experiments carried out for the removal of lead, from synthetic 

samples using non-immobilized bio-sorbent from fungal biomass of Penicillum janthinellum 

are shown in Figure: (A) & (B) compares the percent removal of lead with increasing 

concentration of lead in aqueous solutions. Non-immobilized Penicillum janthinellum 

bio-sorbent showed removal of  lead and chromium from aqueous solution. 

Equilibrium occurring during adsorption at a definite concentration range could be 
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represented by Freundlich adsorption isotherm. Analysis of above data by Freundlich 

adsorption isotherm indicated linearity between logarithm of toxicants adsorbed on the 

surface of biomass and logarithm of residual toxicants concentration in the solution. Observed 

value of adsorption intensity (n) and adsorption capacity (k) of biosorbent were shown in 

table (1). 

Figure: (A) Freundlich adsorption isotherm 
for lead removal by non-immobilized P. 

janthinellum 
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A plot between log qe and Ce yielded a linearized form of Freundlich isotherm. The 

high value of log k indicated a high adsorption capacity which is adsorbate adsorbed per unit 

weight of biosorbent. 1/n is the measure of adsorption intensity. Higher the n value, higher is 

the intensity of adsorption (Seravanan et al. 2000). The higher values of k and n shows higher 

Figure: (B) Freundlich adsorption isotmerm for 
chromium by non-immobilized P. janthinellum 
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affinity of the biosorbent for biosorption. 
 

Table: (1) Freundlich isotherm constants and correlation of coefficient of biosorption of various 
 

toxicants by different non-immobilized biosorbents 

Bio-sorbent Toxicants Log k n r2 

P. janthinellum Lead 0.9315 1.1105 0.9954 

 Chromium 1.0908 1.1582 0.9705 

 

 

 

CONCLUSION 

Batch studies were conducted for dead fungal biomass of Penicillium janthinellum. 

Bio-sorption results revealed that bio-sorption was found to be 58% of lead, 68.3% of 

chromium by Penicillium janthinellum. 
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