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Attachment Performance and Mechanism of Marine Bacteria and Navicula Tenera

on Capsaicin Antifouling Coating
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Abstract: Currently the antibacterial and algal experiments of capsaicin antifouling coating mainly focus on the specific
bacteria species such as staphylococcus aureus. To analyze the effect of capsaicin-containing antifouling coating on marine
microorganisms, Navicula tenera and natural marine bacteria in the Yellow Sea area of Dalian were selected as the research
subject. Capsaicin was added to natural fresh seawater and Navicula Tenera to observe the effect of capsaicin seawater
saturated solution (60 mg/L) on the biological activity of seawater bacteria and Navicula Tenera. The mechanism of action of
capsaicin and capsaicin-containing antifouling coating on marine bacteria and Navicula Tenera was studied through marine
bacterial attachment experiments, stratified sampling experiments with marine bacteria, and the determination of chlorophyll a
values of Navicula Tenera. The results show that capsaicin in seawater saturated solution concentration does not affect the
growth activity of marine bacteria and Navicula Tenera. Capsaicin-containing anti-fouling can effectively inhibit the adhesion
of marine bacteria on the coating surface by repellent action. However, the addition of capsaicin to the antifouling coating does
not effectively inhibit the adherence of Navicula Tenera to the coating.
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Table I Formula of antifouling paints

Materials LO L1 BO
Capsaicin 0 3% 0
Acrylic 35% 35% 90%
Pigment and filler 35% 32% 0
Xylene 8% 8% 8%
Functional additive 2% 2% 2%
Other 20% 20% 0
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Table 2 Mechanical properties of the coatings

Pencil  Adhesion/ Flexibility / Impact resistance /

Sample hardness grade grade (kgrcm)
BO 2B 3 1 50
LO HB 2 1 50
L1 B 2 1 50
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Table 3 Contact angle and surface free energy of the coatings

Contact angle /(°) Surface free energy /(mJ-m™)
Sample » - -
Water Diiodomethane Polar force component Dispersive force component Surface free energy
BO 100.1+1.09 42.242.18 0.02+0.01 39.28+1.07 39.29+1.08
L0 94.8+0.96 26.5+0.70 0.05+0.03 46.32+0.44 46.37+0.40
L1 92.0+0.53 35.8+0.72 0.52+0.09 41.27+0.48 41.79+0.39
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Fig.1 Photos of bacterial colony cultured in seawater with and

without capsaicin
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Fig.2 Treated images of bacterial colony
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Table 4 Results of colony analysis

Sample

Analytical method
HO H1

Colony concentration/(x10° CFU-mL™)  18.742.7 16.3+3.1

Specific surface area method/% 11.73+1.4 11.22+1.7
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Fig.3 Chlorophyll concentration of Navicula tenera in seawater

with different capsaicin concentration
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Table 5 Concentration of adhered marine bacteria on washed

samples
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Table 6 Concentration of bacterial colonies from different
distance to the surface of the coatings

Sample BO LO L1

Colony concentration /

+ +
(x10° CFU cm ) 33.4+4.5 20.8+£7.2 9.7£3.1

Colony concentration /(x10° CFU-mL™)

Sample Distance to the surface of the coating
100 mm 2 mm

BO 5.1+1.7 28.7+7.1

Lo 3.7£1.9 29.1+£3.4

L1 51.6£9.3 5.0£2.4
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(a) 100 mm from coating BO

(b) 2 mm from coating BO

(c) 100 mm from coating LO

(d) 2 mm from coating LO
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(e) 100 mm from coating L1
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Fig.4 Images of the bacterial colony cultured for 48 h in seawater at different positions of the coatings
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(c) 100 mm from coating LO

(e) 100 mm from coating L1
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(b) 2 mm from coating BO

(d) 2 mm from coating LO

(f) 2 mm from coating L1
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Fig.5 Treated images of the bacterial colony cultured for 48 h in seawater at different positions of the coatings
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Fig.6 Growth status of Navicula Tenera in seawater with different coatings immersed
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Table 7 Chlorophyll a of Navicula Tenera attached to the coatings
Sample B0 LO L1

Chlorophyll a /(mg'm™)  42.9+£0.79 43.2£0.47 56.2+1.46
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(a) LO

O LI

[ 7 LO AT L1 iRZFRAAHOCILR AT D EIEN (A 2569 pmx1839 pum)
Fig.7 CLSM morphologies of coating L0 and L1 (Field of view 2569 umx1839 pm)
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(b)L1
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Fig.8 CLSM 3D topographie of coatings L0 and L1 (Field of view 2569 pumx2555 pum)
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