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identi ed by 16s rDNA sequencing as Klebsiellapneumoniae Kpn555.
e gene sequence of this strain is deposited in NCBI with accession

Volume 11 « Issue 5 « 474



Citation: Shiny MB, Aparna KM, Sanjana C, Sandhya K, Louella CG, et al. (2020) Bacterium isolated from coffee waste pulp biosorps lead: investigation
of biosurfactant mechanism to bioremediate lead pollution. J Bioremediat Biodegrad 11: 474.

Page 3 of 7

1800 mg/L respectively.
Growth kinetics and biosorption of lead

e concentration of lead added was chosen on the basis of MIC
obtained. Growth was found to decrease in the presence of 800 mg/L
of lead. Fluctuation was visualised in growth pattern in the stationary
phase, which was absent in the control (Figure 1). It could be presumed
that, in the presence of lead, probably some genes of K. pneumoniaeKpn
555 get switched on in the stationary phase, leading to the production
of some products that help in combating the stress caused by high
concentration of lead thereby reducing its toxic e ects on the growth
of the bacterium.

1.6-: Control

Figure 1. Di erence in growth pattern of Klebsiella pneumoniae
Kpn555 in the absence and presence of lead.

Also, brown clumps were visualised in the medium only at 100 and
400 mg/L (Figure 2). e clumps attached together to form a mat like
structure. e mat was reformed even a er the clumps were dispersed
suggesting that there could be some binding component which caused
the agglomeration.

Figure 2: Brown clumps formed on growth of Klebsiella pneumoniae
Kpn555 in NB with lead concentration of 100 mg/L (B) and 400 mg/L
(C); Clumps absent in NB without lead (A) and in NB with lead
concentration of 800 mg/L (D).

On AAS studies it was observed that the maximum biosorption of lead
was found in the rst 15 h a er which it remained constant (Figure
3). is coincided with the irregular uctuations observed during
the bacterial stationary phase. is may probably mean that, as the
bacterium reaches the stationary phase, the presence of the lead causes
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treatment plant showed that lead ions were bio accumulated into the
cytoplasm and adsorbed on the cell surface [14].

Figure 5: TEM micrograph of brown clumps showing accumulation of
lead as circular deposit in the cytoplasm of K. pneumoniae Kpn555 (A);
EDS analysis con rming presence of lead in the circular deposits (B).

Plasmid isolation from K. pneumoniae Kpn55 and transformation
into E. coli DH5a

e plasmid was isolated from K. pneumoniae Kpn55 using alkaline
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Figure 9: Bioremoval of the lead by the surfactant produced by K.
pneumoniae Kpn555.

Characterisation of biosurfactant produced by K. pneumonia
Kpn555

e yield of biosurfactant a er puri cation was found to be 1.23 mg/
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