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Agar Coating on Coconut Meat Surface Using Electrostatic Coating Technique
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ABSTRACT

Electrostatic coating technique using
direct current at low voltage was employed for
agar coating on coconut meat surface. The
study revealed that 0.5-1 %w/v agar solutions
can be used as coating materials. The agar
coating layer (ACL) of the electrostatic coated
sample was 150 to 200% thicker than that of
the samples coated using the tradition method.
This could be due to the action of electrostatic
attraction force so that the agar molecules were
accumulated around the sample surface and
The
thickness of the ACL increased with the voltage

therefore accelerated gel formation.
concentration and coating time, while the ACL’s
concentration strongly depended on the
coating temperature. It was also found that the
ACL on the electrostatic coated sample was
more uniform while the process time was much
shorter. The results suggests that electrostatic
coating technique can be applied to a food
coating process as it can shorten the process
time and control the uniformity, thickness and

density of the coating layer.
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Figure 1 (Left) Coating chamber and (Right) electrodes inside the chamber
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Figure 2 Cross sectional view of the sample.
The numbers are the positions where the

sample’s thickness were measured.
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Figure 3 Electrical conductivity of the agar solutions
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Figure 4 Electric current passing through the 1 %w/v agar solution at 40 and 45 °C at a voltage of:
1V (top), 2V (middle) and 4V (bottom)
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Figure 5 Thickness of the agar layer on the samples surface coated using the traditional method

and electrodeposition coating (EDC) technique using 1 %w/v agar solution at 40 °C for 15 sto 45 s
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Figure 6 Agar layer formation on the sample’s surface

during the electrodeposition coating process
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Table 1 Thickness and density of the agar layer of the samples coated under different conditions

Concentration (%w/v) Voltage (V) Temperature (°C) Time (s) Thickness (um) Density (g/cm?)

1 1 45 15 42+8° 1.239+0.020°"
30 86+12" 1.2430.010°°
45 120423 1.249+0.021*°

40 15 575+36° 1.021+0.032°

30 765+76° 1.022+0.024°

45 1167+133° 1.024+0.012°
2 45 15 51+8° 1.247+0.049°°
30 107+19" 1.249+0.052°°
a5 139+24" 1.258+0.022°°

40 15 650+90%° 1.03120.020°

30 1069+60° 1.03620.004°

45 13342106° 1.037+0.002°

q 45 15 72+12" 1.27120.022°

30 11716 1.27420.002°

45 17114 1.27620.027°

40 15 743+72° 1.045+0.019°

30 1385+91°° 1.049+0.012°

45 1560+62° 1.053+0.038°
0.5 1 45 15 18458 1.184+0.012°¢
30 30+2° 1.192+0.021%°
45 35448 1.195+0.001*"

40 15 26+2° 1.01120.010°

30 324128 1.01320.030°

45 4348 1.018+0.032°
2 45 15 24+4° 1.20620.050*"
30 33258 1.212+0.024>°
45 45+2° 1.217+0.021%°

40 15 30+9° 1.02420.022°

30 39+8° 1.028+0.004°

45 49+6° 1.03120.002°
q 45 15 3343 1.230+0.022°°
30 39428 1.235+0.030°°
45 51438 1.238+0.060°"

a0 15 39+11° 1.041+0.02°
30 43118 1.044+0.038°
45 582 1.046+0.039°

“The values shown in the table are the average values + standard deviation (n=3). The different superscript character means

significant difference between the average values (p<0.05).

*Corresponding author e-mail: fengkska@ku.ac.th
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