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Abstract : Parasitic diseases have a devastating, long-term impact on human health and welfare. More than two billion people
are  infected  with  soil-transmitted  helminths  (STHs),  including  the  roundworms  (Ascaris),  hookworms  (Necator  and
Ancylostoma) and whipworm (Trichuris) with majority occurring in the tropical and subtropical regions of the world. Despite its
low prevalence in developed countries, the removal of STHs from wastewater remains crucial to allow the safe use of sludge or
recycled  water  in  agriculture.  Conventional  methods  such  as  incubation  and  optical  microscopy  are  cumbersome;
consequently, the results drastically vary from person-to-person observing the ova (eggs) under microscope. Although PCR-
based methods are an alternative to conventional techniques, it lacks the ability to distinguish between viable and non-viable
helminth ova. As a result, wastewater treatment industries are in major need for radically new and innovative tools to detect
and quantify STHs eggs with precision, accuracy and being cost-effective. In our study, we focus on the following novel and
innovative techniques: -Recombinase polymerase amplification and Surface enhanced Raman spectroscopy (RPA-SERS) based
detection  of  helminth  ova.  -Use  of  metal  nanoparticles  and  their  relative  nanozyme  activity.  -Colorimetric  detection,
differentiation  and  enumeration  of  genera  of  helminth  ova  using  hydrolytic  enzymes  (chitinase  and  lipase).  -Propidium
monoazide (PMA)-qPCR to detect viable helminth ova. -Modified assay to recover and enumerate helminth eggs from fresh raw
sewage. -Transcriptome analysis of ascaris ova in fresh raw sewage. The aforementioned techniques have the potential to
replace  current  conventional  and molecular  methods  thereby  producing  a  standard  protocol  for  the  determination  and
enumeration of helminth ova in sewage sludge.
Keywords : colorimetry, helminth, PMA-QPCR, nanoparticles, RPA, viable
Conference Title : ICWMNT 2018 : International Conference on Water Microbiology and Novel Technologies
Conference Location : Osaka, Japan
Conference Dates : March 29-30, 2018

World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering

Vol:12, No:03, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
nv

iro
nm

en
ta

l a
nd

 E
co

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
2,

 N
o:

03
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/7
82

47
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(03) 2018 1

https://publications.waset.org/abstracts/78247.pdf

