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ABSTRACT

This study describes the extraction of protein from faecal sludge as a valuable commodity or recovery of
valuable. Recovery of valuable materials from waste would give rise to business opportunities which will
pave way for feasible and sustainable sanitation. Sludge samples collected from Faecal Sludge Treatment
Plant were used to extract proteins from faecal sludge. The Protein was extracted using simple alkali treatment
followed by quantification of the protein by Lowry Assay using Bovine Serum Albumin (BSA) as standard.
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Introduction

All over the world, the humankind generates ap-
proximately 290 billion Kg of faeces (TIME,  2015).
The vast majority of this generated faecal matter
remains untreated or is illegally dumped which
ends up polluting water bodies. This has the poten-
tial to cause serious health problems as well as have
a negative impact on the environment and economy
and hence is a matter of concern. The solution to this
problem is to look into material recovery options for
faecal matter.

Faeces is composed of water, protein, undigested
fats, polysaccharides, bacterial biomass, ash, and
undigested food residues (Rose et al., 2015)  and is a
significant source for resource recovery. Given the
current Covid-19 pandemic, it is necessary to high-
light the variable composition of the faecal sludge to

include the causative virus as a whole or/and viral
RNA; outer coat proteins; any consequential traces
thereof. The dynamics of the presence of virus, viral
molecules have to be considered within the bound-
aries of this project. Based on viral detection carried
out by Xiaoming Wang et al. (2020)  in 69 stool
samples, 20 samples resulted in a positive test for
presence of virus as a whole or/and viral RNA;
outer coat proteins; consequential traces. This is in-
dicative of the virus finding itself a place in the
microbiome of the infected human body ranging
from the respiratory system where it displays ex-
treme pathogenicity to the digestive system where
the pathogenicity has caused relatively mild discom-
fort in the form of diarrheal stool which was one of
the primary indicative symptoms of infection (Meng
Guo et al., 2021). To further add to the newly emerg-
ing body of work co-relating human stool to the vi-
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rus, Chan et al. (2020) have studied the lifespan of
the virus present in the stool of infected individuals
from the time of excretion. They have stated that the
virus is active for up to 7 days at 25– C and 1-2 days
at 33-37– C. SARS-CoV-2 lost infectivity at extreme
pH value of 2-3 and 11-12 in 24 hours.

Given the large variations in the compositions in
addition to the likely presence of a viral load of the
SARS-CoV-2, they commonly exist as a result of an
individual’s diet, i.e., food and fluid ingested which
is dependent on the regional diet patterns and
would be similar across that region. In terms of com-
position fractions, faecal matter is potentially a rich
source of protein with the bacterial biomass ac-
counting for about 25-54% of dry solids (Rose et al.,
2015) and proteins accounting for about 50% of the
dry weight of those bacterial cells. This has been a
well-known subject matter and several attempts
have been made in the past to recover proteins from
sewage sludge and studies comparing the effective-
ness of different methods of protein extraction. Ras
et al. (2008) investigated the efficiency of combina-
tions of mechanical and chemical treatment on pro-
tein extraction and quantification from activated
sludge collected at two different wastewater treat-
ment plants. Lerch et al. (1993) investigated on the
suitable method for protein extraction from sewage
sludge where they employed mechanical treatment
such as grinding followed by chemical treatment
where protein was extracted using three extractants
namely, H2O, NaOH and Triton X-100 followed by
quantification of the extracted protein. These me-
chanical and chemical methods of extraction aid in
sludge disintegration releasing the protein in the
solution for their recovery.

Materials and Methods

Preliminary work

Sample of faecal sludge was collected from the
Devanahalli, Karnataka-based Faecal Sludge Treat-
ment Plant (FSTP). Due to the current situation, fae-
cal sludge sample is likely to include evidence of
Covid-19 causing pathogen SARS-CoV-2. Consider-
ing the pandemic and hence the probable presence
of the pathogen, additional care and precautions
were taken into account during sample handling
and preparation.

The faecal sludge sample was oven-dried at two
different temperatures namely 50 oC and 90 oC.

These samples were labelled as DFS-50oC and DFS-
90 oC denoting the temperatures at which the sludge
samples were dried. After complete drying, the
samples were reduced to fine powder using a mor-
tar and pestle. To avert protein denaturation, the
powdered sludge samples were kept in a refrigera-
tor under inert conditions.

Protein extraction and quantification

The samples DFS-50 oC and DFS-90 oC were sub-
jected to alkali treatment. For this, the samples were
treated with 1M NaOH and were stirred for 2 hours.
The resulting samples were subjected to centrifuga-
tion at 3000 rpm for 40 minutes. The supernatant
and pellet from sample DFS-50 oC was labelled as S-
50 and P-50 respectively. Similarly, supernatant and
pellet from sample DFS-90 oC was labelled as S-90
and P-90 respectively. S-50, P-50, S-90, P-90 was
analysed for protein content. P-50 and P-90 were
suspended in pH 7 buffer and then centrifuged. The
resulting supernatants containing the crude protein
were collected and stored at 4 oC until further analy-
sis. The samples were quantified for protein by
Lowry assay. The protein standard used was Bovine
Serum Albumin (BSA).

Results and Discussion

Extraction and Quantification

For protein extraction alkali treatment was used as
alkali increases the protein solubility in the solution.
Alkali breaks down the protein into peptides reduc-
ing their molecular weight and hence increasing the
solubility of protein (Jamdar et al., 2010; Erkan
Yalçýn et al., 2007). Alkali also helps in disintegra-
tion of cell resulting in higher protein yield. The re-
sulting proteins were quantified (Table 1) by
Lowry’s Assay due to its simplicity and sensitivity.
The protein content decreased at a higher tempera-
ture of 90 oC when compared to 50 oC (Figure 1). The
trend describes temperature is a key component to
extract the protein at lower thermal vitality.

Conclusion

The present work, designed to extract the proteins
from faecal sludge that could be recovered by a
simple extraction. For every 0.5 g of faecal sludge,
we were able to extract 658.375 µg and 478.45 µg of
protein from sludge dried at different temperatures.
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This present process facilitates to recover the protein
unutilised in rural and urban regions. The scope of
the work suggests the possibility of improving re-
covery of protein from the simple way for various
applications such as bio-component of natural fertil-
izer and base material of animal food products.
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Fig. 1. Relation between protein content and temperature

Table 1. Protein quantification by Lowry’s Assay

S.No. Protein Content Temperature 50 oC Temperature 90 oC

1. Total protein in Supernatant 240.7 µg 213.45 µg
2. Total protein in Pellet 417.675 µg 265 µg
3. Total protein in 0.5 g sludge 658.375 µg 478.45 µg
4. *Total protein in 1 g sludge 1.31675 mg 0.9569 mg
5. *Total protein in 290 Bn Kg 381857500 kg 27750100 kg


