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Product Quality and Safety

Chemical surface disinfection of funnel type fish egg incubators

1 1 2 3 1 1 2A. Atanasov *, N. Rusenova ,Y. Staykov , G. Nikolov , A. Pavlov , D. Stratev , E. Raichev ,
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Abstract. Different procedures and disinfectants are currently used to disinfect in aquaculture for preventing transmission of diseases and reducing problems 
with bacterial overgrowth in intensive egg incubation systems. The effect of two disinfectants and one anionic detergent on fish egg incubator funnel type was 

−1investigated. The fish egg incubators were disinfected for 20 min using various concentrations of glutaraldehyde (10000 mg L ), sodium percarbonate (25000 
−1 −1mg L ) and detergent surfactant (20000 mg L ). Bactericidal effect of disinfection, survival of hatching and hatching success were assessed. Effective 

®disinfection was also recorded using apparatus Hy-lite2 Merck. Disinfection had a highly positive effect on the viability of yolk-sac larvae. Because of the low 
effect of sodium percarbonate and anionic detergent, glutaraldehyde is recommended for routine disinfection of fish egg incubator surface.
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disinfectants for fish egg incubators Funnel type.Introduction

Infectious diseases have always been a limiting factor for 
aquaculture. High stock densities, adverse environmental 

Material and methodsconditions and poorly designed culture systems frequently cause 
stress, which consequently reduces the immunity of fish to 

The experiment was conducted in the Experimental pathogens Ahne and Winton (1988). Fish housed in tanks are 
Aquaculture Base at the Faculty of Agriculture, Trakia University-increasingly subject to disease as the intensity of rearing increases. 
Stara Zagora, during December 2010 – January 2011. Fish eggs The increased organic load associated with high stocking rates 
were collected from five-year-old Cyprinus caprio, Koi and artificially causes an environment where opportunistic bacteria, fungi and 
fertilized. Fish eggs were incubated in twelve funnel type fish egg parasites can flourish Francis (1996). Fish eggs can act as an 
incubators with volume 8 L. The temperature of the water was 22 ºC important vehicle for transmission of diseases from parent to 
during the experiment.offspring and between hatcheries because opportunistic pathogens 

All funnel type fish egg incubators were removed and cleaned may be present in the epiflora of fish eggs. To reduce the probability 
according to the existing practice in our country with water only. of pathogen development there should be adequate cleaning and 
Good cleaning before the application of the disinfectant is essential. surface disinfection of fish egg incubators Planas and Cunha (1999). 
Cleaning continues until “sensor clean” – no visible dirt - and easily The establishment of hygiene procedures, including 
distinguishable surface features - color, texture, etc. Best results are comprehensive cleaning and sanitizing programmes Torgersen and 
attained if dirt (interfering proteins and encapsulating fatty matter) is Hastein (1995), has contributed to the reduction of the prevalence of 
removed by brushing first, so that the disinfectant is able to have an bacterial flora in rearing facilities. A number of methods have been 
optimum contact with the microorganisms still clinging to the developed to disinfect fish egg incubators. These methods include 
surfaces thus treated.using solutions of formalin, hydrogen peroxide, iodine, 

Surface disinfection is carried out after cleaning. After drying, glutaraldehyde, ozone, benzalconium chloride or quaternary 
surfaces are treated with working solutions of the two disinfectants ammonium compounds. Many of these solutions are highly effective 
and one detergent. Sterile distilled water was used as diluent. The against gram-positive and gram-negative bacteria and fungi Aydın 
disinfectants were prepared at room temperature for 30 minutes et al. (2011). Some of the disinfectants has been shown to have 
before use. The expenditure rate of the working solutions was 0,4 relatively little toxicity to fish eggs of several fishes but is highly toxic 2l/m . The funnel type fish egg incubators (n=12) were divided into 4 to fish pathogens such as bacteria (McFadden,1969), and viruses 
groups as two samples of each funnel tube were taken to determine (Goldes and Mead, 1995). Therefore, especially in carps, sodium 
the mesophilic aerobic and facultative anaerobic microorganisms. percarbonate disinfection of fish eggs has been developed and 
Samples were taken by sterile cotton swab soaked in sterile saline applied widely (Nikolov et al., 2008). Disinfectants to be used in 

2solution of 100 cm , by a sterile metal template. Swab specimens aquaculture should be tested against relevant aquatic pathogens 
were placed in tubes with 2 ml sterile saline solution and processed under relevant conditions. The aim of this study is to establish the 
within 30 min in the laboratory. The tubes were filled up to 10 ml of appropriate disinfectants as well as the concentration of some 

* e-mail: hmi_atanasoff@mail.bg
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sterile saline solution (primary dilution) and 10-fold dilutions were organisms present but overlooks the hidden potential of soiling for 
-1 -6 ® prepared ranging from 10  to 10 . Aliquots of 100 μL of each dilution microbial growth. The Hy-lite2 Merck hygiene tracking system 

were spread in sterile Petri dishes with tripticase soy agar with works by detecting ATP (adenosine triphosphate). The substance is 
polysorbate 80 and lecithin (Fluka). The plates were incubated for 48 found in all living cells and in most biological material. Unlike 

2 2  traditional microbiological methods, detecting the presence of hours at 35°C. Colony forms units per cm (cfu/cm ) were 
bacteria and other micro-organisms, ATP detection also reveals the determined.
presence of organic material, potentially capable of supporting A sample taken from the test area was mixed with enzyme 

® microbial contamination. When ATP content is present, the light is reagent in the specially developed Hy-lite2 Merck Pen. The 
brighter and the reading is greater. This indicates clearly the amount sampling pen is pre-prepared, for surface testing. Containing all the 
of microbiological contamination, food residue or animal debris on reagents necessary in the correct amounts, each pen is a combined 
the surface. Results presented of RLU show good correlation sampling device, test chamber and reagent dispenser in one. This 

®  between the Hy-lite2 Merck and microbiology test. method provides definitive test results in just 60 seconds. They are 
The results of the microbiology investigation are presented as expressed as relative light units (RLU). The results are not affected 

log10 reduction after 20 minutes of contact (Tables 2, 3, 4 and 5). by temperature and pH change.
The lack of scientific literature being able to give much specific 
advice on disinfection of fish egg incubators, and equipment 
prompted us to make this study. The exit point of the study 

Results and discussion characterizes the specific composition of organic matter found in fish 
egg incubators. It is well known that organic matter protects bacteria 

The reduction rate was calculated as the expression of the from disinfectants (Gradel et al., 2004). The highest occurrence of 
disinfectant efficacy, according to the following formula: proteins, fats, and carbohydrates would theoretically be in hatched 

Log10 reduction = log10 pre-disinfection count – log10 fish eggs, as this represents the “input” of microorganism to fish egg 
disinfection count incubators. Organic matter interferes with the action of disinfectants 

Log10 reduction of 3 and more were taken as an indication of by coating the pathogen and preventing contact and neutralizing the 
satisfactory microbicidal activity (Ekizoglu et al., 2003; Eryilmaz and disinfectant.
Akin, 2007). Many reports have been published that alkaline solutions of 

®The result of analysis of swabs with Hy-lite2 Merck is shown in glutaraldehyde have remarkably good disinfectant properties 
Table 1. This is a more sensitive way of measuring the effect of against fungi, bacteria, bacterial spores and viruses DOW 
disinfection than traditional microbiology methods. It identifies the (2005).Our results are similar to other studies about infected fish 

® Table 1.  Analysis of swabs with Hy-lite2 Merck

Sample №

Water

1
2
3
Average 

Glutaraldechyde

1
2
3
Average 

Sodium percarbonate

1
2
3
Average

Anionic detergent

1
2
3
Average 

2RLU cfu/cm

Before After Reduction % Log10 reduction

49.3х10
42х10
42.3х10
44.53х10

11.5х10
13.1х10
11.2х10
11.9х10 99.96 3.38

48.5х10
46.9х10
43.8х10
46.4х10

38.1х10
41.3х10
37.7х10
39.6х10 98.5  0.82

32.6х10
28.2х10
38.7х10
34.04х10 85.24 0.67

37.4х10
43.8х10
41.1х10
41.88х10

 
42х10
42.4х10
42х10
42.13х10 67.38 0.49

 
4 8х10
48.9х10
42.7х10
46.53х10



Sample №

1
2
3
Average

43.9х10
41.74х10
36.4х10
42.09х10

42.8х10
41.1х10
33.8х10
41.43х10 31.58 0.16

2Water – TVC cfu/cm

Before After Reduction % Log10 reduction

Table 2. Efficacy of water cleaning

Sample №

1
2
3
Average

44.7х10
39х10
44.5х10
43.37х10

16.5х10
17х10
10.8х10
12.4х10 99.93 3.15

2Glutaraldehyde – TVC cfu/cm

Before After Reduction % Log10 reduction

Table 3. Efficacy of glutaraldehyde by the microbiology test after 30 minutes of contact

Sample №

1
2
3
Average

42.92х10
35.04х10
43.9х10
42.44х10

31.14х10
31.3х10
37.8х10
33.41х10 86.02 0.86

2Sodium  percarbonate – TVC cfu/cm

Before After Reduction % Log10 reduction

Table 4. Efficacy of sodium percarbonate by the microbiology test after 30 minutes of contact

Sample №

1
2
3
Average

37.5х10
44.8х10
43.07х10
42.9х10

31.5х10
41.2х10
40.9х10
37.5х10 74.14 0.59

2Anionic detergent – TVC cfu/cm

Before After Reduction % Log10 reduction

Table 5. Efficacy of anionic detergent by the microbiology test after 30 minutes of contact

Species

Cyprinus caprio Koi

No. of 
females

4

No.of 
males

6

Type of 

disinfectant

Water

Eggs produced 
6(x10 )

1.2

Hatching 
rate (%)

77

Remark

Artificially  fertilized

Table 6. Parameters and performance of the hatchery
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farm premises and equipments. They report high effectiveness of hatching percentage (77%). Both the anionic detergent (80%) and 
glutaraldehyde and less susceptibility to a bad cleaning standard the group disinfected with sodium percarbonate (81%) resulted in 
Davies and Breslin (2003). But we were surprised that anionic slightly higher hatching percentage. As shown in Table 6, treatment 
detergent did not seem to be less effective than a sodium of funnel type fish egg incubators with glutaraldehyde (92%) most 
percarbonate. Maybe the main reason for the low efficacy of the significantly affected the fish eggs hatching. However, there were no 
percarbonates (i.e., oxidizing) is that they are susceptible to organic significant differences among the disinfected groups in hatching 
matter Russell and Chopra (1996) and they are not appropriate rates (p>0.05).
when disinfecting fish egg incubator surfaces. In conclusion, the efficacy of the disinfectants was (best first): 

Table 6 shows hatching rate of Cyprinus caprio, Koi in funnel glutaraldehyde > sodium percarbonate > anionic detergent; 
type fish eggs incubators disinfected with different disinfectants and glutaraldehyde seemed most effective when disinfecting funnel type 
detergents before that. The hatching percentage ranged from 77 to fish egg incubators. There were no differences between anionic 
92%. The control group treatment with water presented lower detergent and sodium percarbonate, except that the last is more 
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expensive. hospital isolate of gram-negative bacteria. Infection Control and 
We recommend fish farmers to use chemical disinfection Hospital Epidemiology, 24, 1, 225-227.

especially glutaraldehyde as disinfectant. Besides cleaning the Eryilmaz M and Akin A, 2007. Comparison of efficacy of some hand 
surface of the fish egg incubators, they must direct attention to the antiseptics against meticilline-resistant Staphylococcus aureus. 
water and fish eggs quality to decrease the costs and to have better Türk Mikrobiyoloji Cemiyeti Dergisi Cilt, 37, 3, 161-163.
fish farm hygiene. Francis R, 1996. Sanitation practices for aquaculture facilities. VM-

87, College of Veterinary Medicine, Florida Cooperative Extension 
Service, Institute of Food and Agricultural Sciences, University of 
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