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Abstract :Cryptosporidium parvum, an enteric protozoan parasite that was responsible for all waterborne protozoan parasitic 

outbreaks as major waterborne cryptosporidiosis pandemic linking with the polluted drinking water as an indication of suboptimal 

control of c.parvum oocysts which are specifically difficult to eliminate via traditional treatment techniques. The polychromatic 

UV spectrum is practically accepted as a form of water disinfectant due to its activity against waterborne microbe such as 

c.parvum. Here, an online-based resource (PlutoCalc water) was employed in estimating the optimum conditions with the UV 

intensity (mJ/cm
2
), percent treatment, and the contact time (seconds) needed in an effective UV deactivation of c.parvum with the 

frequency of 254nm. Conclusively, the UV magnitude of 22mJ/cm
2 

and contact time of 8.8 seconds treated (deactivated) 99.99% of 

c.parvum in water with a linear relationship of UV dose with the contact time as [UV dose(mJ/cm
2
)= 2.7520 (contact time in 

seconds) ‒0.5650] at 0.9890 of R
2
.  The effectiveness of ultraviolet irradiation disinfection procedures against the inactivation of 

Cryptosporidium has been declared with the economic, eco-friendly, and non-toxic advantages compared to the conventional 

chemical aspects.  

Keywords: Cryptosporidium parvum, polychromatic ultra violet radiation, percentage removal, UV dose and contact time.  

 

 

1.0 INTRODUCTION 

 Ensuring clean potable water delivery with the complete 

absence of Cryptosporidium parvum; a parasitic protozoan is 

a significant challenge for water utilities on a global scene. 

The core value for giving clean water entails the various 

boundary ideas with natural sources of water with the 

appropriate treatment reformations. Nigeria ecological 

agency (FEPA) published, in 1988, a particular 

pronouncement to secure, reestablish, and safeguard the 

biological system of the Nigerian climate. The 

pronouncement additionally enabled the organization to set 

water quality principles to ensure general wellbeing and to 

improve the nature of waters [1]. Meanwhile, oocysts of 

different species are habitually identified in waterways, 

lakes, groundwater, and treated drinking water [2]. In 

particular, this parasitic c. parvum is a significant etiologic 

specialist of waterborne infection with more than fifty 

archived flare-ups [3]. C. parvum is of significant attention 

because of its high resistance with chlorinated disinfectants 

at the level required in treatment plants couple with its low 

irresistible dimensions, and the inaccessibility of 

medications for prophylaxis or treatment for small children, 

pregnant ladies, and invulnerable inadequate people [4]. 

When an individual is tainted, the parasites multiply in the 

digestive system and at times in the respiratory parcel as the 

contamination can last more than about fourteen days and 

significantly more for vulnerable individuals [5]. Suitable 

water treatment plants with a powerful filtration framework, 

as a rule, naturally eliminate oocysts from the water source 

with high proficiency. In any case, oocysts have been 

recognized in 3.8-40% of treated drinking water tests at 

fixations up to 0.5 oocysts per liter [6]. Subsequently, 

c.parvum presents a genuine danger to general wellbeing and 

is a huge worry for the water business.  

Twelve unique strains of cryptosporidium were recognized 

in 93.1% of tempest water tests utilizing a polymerase chain 

response limitation piece length polymorphism (PCR-RFLP) 

procedure focusing on the little subunit rRNA quality with 

the end that natural life is the essential wellspring of oocyst 

pollution of surface water during storms [6]. Utilizing a 

similar strategy, Cryptosporidium was likewise recognized 

in 45.5% of untreated surface water tests and 24.5% of crude 

wastewater tests [6]. The prevalent genotypes in surface 

water coordinated the profiles of c.parvum and hominis, 

while the Anderson species was most usually identified in 

wastewater [6]. The essential disinfectants utilized with 

water management for the inactivation of pathogenic 

microbes in potable water are chlorine and chloramines [7]. 

Sadly, standard chlorine-put together disinfectants have little 

impact with c. parvum oocysts at focuses ordinarily applied 

in potable water management plants. Indeed, hatching in 0.5 

percent NaOCl has been a standard pretreatment used to 

improve excystation for cell culture [8]. A few appraisals of 

the chlorine result of contact time and focus for c.parvum 

oocysts are pretty much as high as 7200 mg min LK1 for  

99% inactivation contrasted and a common estimation of 
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0.04 mg min LK1 for escherichia coli. Although the dioxide 

of chlorine is a very viable disinfectant than free chlorine, 

contact time and fixation estimations of 75-1000 mg min 

LK1 were important to accomplish 99% inactivation, values 

that are a lot higher than the expected composition ordinarily 

adopt potable water treatment [9]. Also, there have been 

more than 40 reports portraying the adequacy of ozone for 

the inactivation of C. parvum oocysts in drinking water.  In 

one examination, 99% inactivation was accomplished with 

contact time and grouping of 5.4 mg min LK1 [10]. Be that 

as it may, the contact time and fixation output expanded by a 

factor of 4.5 for each 108
o
C lessening in water temperature, 

restricting the utility of ozone in virus environments. 

Consequently, there is a motivating desire to generate 

elective, more successful sterilization systems such as 

ultraviolet (UV) radiation. UV -light has been applied for a 

long time in sanitizing the fractions of water proposed for 

drug, clinical, and food purposes. Despite the manner and 

perception with the early examination, that UV was not a 

financially suitable disinfectant for protozoa.  Conversely, 

tests directed at a frequency of 254 nm from a low-pressure 

mercury UV light found that a UV portion of 63 mJ/cm
2
 

gave < 1-log (90%) decrease of reasonable Giardia lamblia, 

as estimated by in vitro excystation [11]. It was indicated 

that a UV portion > 8,700 mJ/cm
2
 from low-pressure 

mercury light at a frequency of 254 nm was expected to 

acquire a 3-log (99.9%) decrease in feasible C. parvum, 

estimated by utilizing the crucial colors propidium iodide 

and 4, 6-diamidino-2-phenylindole joined within Vitro 

excystation [11].  Additionally, an audit of the literature 

demonstrates that UV is a compelling disinfectant for 

viruses and microbes as the surface water treatment rule 

mirrors this, permitting an inactivation credit for infections 

just when a UV portion of 36 mJ/cm
2
 is applied with the 

treated water [12]. UV innovation was first used in water 

treatment in Ft. Benton, MT, the USA in the mid-1970s with 

the following present-day focal points, for example, been an 

actual interaction that does not depend on the utilization of 

chemical augmentations, higher proficiency in the 

inactivation of protozoa and maintenance of limited contact 

times and without UV cleansing side-effects.  Be that as it 

may, the disservices stay the aberrations in the yield of 

various models of UV lights in relationship with reactor 

plan, obstruction by turbidity pace of the water framework, 

and non-enduring leftover sterilization sway [13]. An 

Ultraviolet Sterilizer(figure 1) is an electrical gadget that 

produces bright energy that is available in the characteristic 

range of daylight, which ends the miniature creatures present 

in water, without presenting synthetic compounds. Water 

goes through the sterilizer unit, where microorganisms 

including microscopic organisms, infections, green growth, 

protozoa, parasites, and shape spores are presented to an 

exceptional portion of bright light which inactivates 

them.  Inactivation happens as the UV light scrambles the 

living beings' DNA structure, making propagation 

unthinkable [14]. The UV cycle is straightforward and 

efficient obliterating 99.99% of destructive miniature living 

beings including Giardia and Cryptosporidium without the 

utilization of possibly unsafe synthetic substances.  

 

 

                              Figure1. UV light water treatment and filtration system at 254nm of frequency 

 

2.0 METHODOLOGY 

Experiments evaluated the disinfection efficiency of 

polychromatic light emitted from both medium-pressure and 

pulsed-UV lamps against the oocysts of c.parvum immersed 

into the filtered surface water. This treatment scenario 

demonstrated the most desirable and cost-effective 

application of the ultraviolet treatment technique on a turbid 

water sample with reduced UV absorbance after filtration as 

more applied UV light is transferred to microorganisms 

rather than being absorbed by the process water.  

The application of new methods such as USEPA method 

1623 in a combination of the tissue and molecular culture 

Filters 
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methods has improved our ability to detect low levels of 

waterborne protozoa contamination. 

Dosage values interpolated from the EPA disinfection 

guidance manual (LT2ESWTR, 2006) with UV light were 

adopted in modeling the intensities of UV polychromatic 

radiation against cryptosporidium oocysts (log removal) as it 

will be required in the water treatment unit [15]. 

 

 

3.0 RESULTS AND DISCUSSION    

 

                 Table .1 Standard physicochemical parameters of potable water by FEPA and WHO 

                        
 

                                   Table .2 UV -Treatment parameters at 254nm of frequency. 
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Figure 1. Relationship between the removal rate and the UV dose 

Figure 2. Relationship between the contact time of the exposure and the UV dose. 

 

Generally, quality water is characterized by the holistic 

standards (Table 1) of FEPA and WHO. Technically, the key 

index of zero contaminations by microorganisms and 

pathogens (c.parvum) is the level of the coliform count. 

Hence, in connection with this expectation, the theoretical 

background of ultraviolet disinfection of c.parvum at 254nm, 

were disclosed above (Table 2). The factorial conditions 

such as the UV dose, log or percent removal (the rate of 

treatment concerning time), and the contact time have 

interacted with the evidence of the generated outputs. There 

are logical implications amongst the parameters that 

significant disinfecting process kick starts with the UV level, 

percent removal, and contact time of 1.6mJ/cm
2
, 68.38% and 

0.64 seconds respectively; while, the optimum conditions 

were attained at 22mJ/cm
2
, 99.99% and 8.8 seconds of UV 

dose, treatment rate and contact time respectively. These 

deductions were graphically declared in Figures 1 and 2 

where a linear model was induced between the UV dose and 

the contact time of treatment (y= 2.752x – 0.565) at R
2
 of 

0.9890. This can be represented as UV dose = 2.752(contact 

time) – 0.565. 

 

4.0 CONCLUSION 

One out of the most toxic waterborne pathogens is 

cryptosporidium. However, with the significant research 

outcomes and improvement in water treatment registering 

deeper mechanisms with which these parasites can be 

effectively managed by a novel revolutionary treatment that 

has been reliably modeled through the use of UV spectrum 

at specified conditions. These revealed that UV disinfection 

can effectively inactivate 99.99 percent of c.parvum in the 

water at the established concentration. The multi-barrier 

methods for drinking water treatment in which a 

combination of various disinfectants and filtration 

technologies can be integrated applied for removal and 

inactivation of different microbial pathogens will guarantee 

a lower risk of microbial contamination. 
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