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The Effect of Turbidity on Recovery of Cryptosporidum Oocysts

from Water Sample by Inmunomagnetic Separation Analysis

Student : Chihyuan Chang Advisor : Chihpin Huang

Institute of Environmental Engineering
National Chiao Tung University

Abstract

Cryptosporidium spp. are protozoan parasites which are known to
infect the gastrointestinal tract of vertebrates, including humans, birds
and mammals. The infection causes the disease cryptosporidiosis which
is a life threatening disease to immunocompromised individuals. When
Cryptosporidium leaves the host, it forms oocysts to resist environmental
hardship, which are transmitted bystheifecal-oral route. There have been
many waterborne outbreaks world-widely. - The most severe incidence
occurred in Milwaukee, WI; USA in 1993, where more than 400,000
people were infected.

Chlorine disinfection is.neffective in controlling oocyts in water
treatments. Physical removal‘of eocysts can be accomplished by
filtration of a conventional water treatment process, the last barrier to the
release of particles and protozoan oocysts into the distribution system.
Estimate of oocyst numbers in backwash water provides the reference for
backwash water reuse in the water treatment. The currently accepted
technique for oocyt isolation from water samples is immunomagnetic
separation (IMS). The technique is critically interfered by high number
of oocyst and high turbidity.

In this study, we examined the effect of turbidity on recovery of
Cryptosporidum oocysts.  First, the optimal condition for the
bond-breaking of bead-oocyst complex by 0.1N HCI was determined.
Secondly, the effect of turbidity on recovery of oocysts in synthetic turbid
water was investigated. The presence of suspended particles in the
water enhanced the recovery of oocyst, as shown by the highest level of
oocyst recovery at 0.5 NTU. The increase in turbidity from 0.5 to 100
NTU led to decreasing oocyst recovery, especially in the turbidity range
from 10 to 40 NTU with an r square of 0.999.
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Experimental parameters including the force and time of centrifuge
in concentration process, Dynalbeads dosage, and dilution of synthetic
water were varied to improve the recovery of oocysts by IMS process.
Dilution of water samples effectively lower the interference of turbidity
and improved the recovery. Isolation of oocyst from water impurities
and effective concentration and collection are important steps in the
recovery of oocyst.

Keywords: Cryptosporidium, Immunomagnetic separation, and turbidity
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