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Table 3- The number of biofilm cells (CFU") per square centimeter of glass surfaces at different temperatures and times

(59) el 51 g e

°C) L . ; h
(FC)Ls Time after inoculation (Day)
Temperature (°C) 2 6 9
4 -- -- --
30 7x10* 1.7x10° 2x10°
37 4x10" 1.1x10° 2x10°
el A5 S5 b b IS --
SIS S aelg®
--It is not biofilm or colony
*Colony Forming Unit
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Table3- The number of biofilm cells (CFU") per square centimeter of Poly Propylene surfaces at different temperatures

and times
(°C) o> (}5)) gl 5l ey o
Time after inoculation (Day)

Temperature (°C) 2 6 9
4 -- -- --
30 2x10° 3.8x10° 5.1x10°
37 6x10* 2.4x10° 4x10°

ol 5 iS5 plidge b lS=-

SIS S aelg®

--It is not biofilm or colony
*Colony Forming Unit
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Table 3- The number of biofilm cells (CFU") per square centimeter of Poly Vinyl Chloride surfaces at different
temperatures and times

(°C) o> ()"5))6‘.-&5 o ol
Time after inoculation(Day)

Temperature(°C) 2 6 9
4 -- -- --
30 1.2x10° 1.7x10° 2x10°
37 9.3x10* 1x10° 1.3x10°
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--It is not biofilm or colony
*Colony Forming Unit
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Table 4- The number of biofilm cells (CFU") isolated per square centimeter iso of vortex and swaps methods of various

materials
dabab x> v (o2) e
) o Time (day)
Materials Way 2 5 10
) 5 5 .
Vortex 2.5x10 2.5x10 2.5x10
Glass ol . s :
v 8x10 1.25%x10 1.5x10
Swap
\%ﬁéi 8x10° 1.3x10° 5.8x10°
oly Propylene
YRy s 2.2x10° 3x10° Ex10°
Swap
\%ﬁéi 3x10° 4,5x10° 7.1x10°
LIS g Ly
Poly Vinyl Chloride |
A 1x10° 1.5x10° 2x10°
Swap
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--It is not biofilm or colony
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Table 5- Output isolation test methods of biofilm cells of different material
b9 Sl uir
Way Materials
b JoSls ol b LB Jeug b Olan b posizesl]
Glass Poly Ethylene Glycol Poly Vinyl Chloride Poly Propylene Aluminum
o 96% 96% 91% 93% 98%
Swap
o559 99% 99% 93% 97% 99%
Vortex
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Table6- Total the biofilm cell (CFU") were counted of each square centimeter of biofilm material at different times
] (59 cle
4&]95 .
o Time (day)

Materials 2 6 10

it 9.8x106 1x105 5.2x105

Glass

Okt 92 ot 1x10° 2x10° 6.5x10°

Poly Propylene

SIS Jes b 5 5 5

Poly Vinyl Chloride 110 2x10 6x10

JsSls bl b 5 6 6

Poly Ethylene Glycol 9.3x10 1.6x10 5.6x10

poceel 6x10° 8x10° 1x10°

Aluminium

SIS S aelg®

*Colony Forming Unit
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Introduction Bacterial biofilms can be both useful and harmful based on their combination and locations.
Biofilm formation occurs as a stepwise process. Their formation in liquid transportation pipes used for milking
system and drinking water in animal farms may create some problems and is a potential source of pollution.
Speed of biofilm formation depends on many factors including: construction and functional characteristics of
bacteria, the composition and culture conditions such as temperature and substratum. In this research the Bacillus
subtillis bacteria with special characteristics was selected due to its capability for biofilm creation. Bacillus
subtillis bacteria is mobility and a stronger connection than other bacteria levels are created. In the research
conducted in the biofilm there are many resources on biofilm formation by Bacillus subtillis bacteria. Bacillus
subtillis is saprophytic in the soil, water and air. There is also the ability to form spores of Bacillus subtillis.

Materials and Methods Firstly the possibility of creating biofilms on different Plastic (polyvinilchlorid,
polypropylene, polyethylengelycole), alluminum and glass surfaces in three temperatures of 4°C, 30°C and 37°C
were studied. Two different methods of biofilms separation including separating swap and vortex were tested
and their efficienceies were calculated. After biofilm formation on parts of the vortex separation method after
washing parts in sterile conditions in a tube containing normal saline for 4 minutes was vortex. The bacterial
suspension decreasing dilution series was created. Pour plate in medium using agar plate count agar and was
cultured at 30°C for 24-48 hours. Numbers of colonies were counted. The numbers of biofilm cells were
calculated. In swap method after biofilm formation on parts using a cotton swap was isolated biofilms. The swap
was transferred to tube containing normal saline and the bacterial suspension decreasing dilution series was
created. Pour plate in medium using agar plate count agar and was cultured at 30°C for 24-48 hours. Numbers of
colonies were counted. The numbers of biofilm cells were calculated.

Results and Discussion Bacillus subtillis biofilms were formed on all studied surfaces. Total count of
bacteria detached from biofilm indicates that these bacteria can develop on the polypropylene surface much more
than the other surfaces. 10 days later, the formation of biofilm reached the maximum level. The optimum
temperature was 30°C. The vortex method was more efficient in comparison to other methods. The bacterial
attachment was highest with the plastic surface, specially the propylene surface; whereas the lowest attachment
was detected in the glass surfaces. Synthetic materials based on hydrocarbons are more susceptible to the
formation of biofilm and infection. Generally lower levels are microscopic pores and also less likely to form a
biofilm. Rusty pipes, old, worn-out and scratched plastic furniture raised the possibility of contamination and
could cause problems.

Conclusion It was concluded that glass pipes are the best materials for liquid transportation in different
forms of animal farms. According to this study, basic methods of removing biofilm and enable ranchers to make
good use of the equipment and the practical methods of removing contaminants help.
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