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Development of Titanium Dioxide Photo-catalytic Generator for Prolonging Storage Life of Mango cv.
'Nam Dok Mai'
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Abstract

Our previous research revealed that a titanium dioxide photo-catalytic generator coupled with an
ultraviolet (UV) lamp and a stainless steel mesh, the cloth cover of which was coated with titanium dioxide, could
remove ethylene in a storage chamber. However, this treatment could not extend mango storage life at ambient
temperature (29°C). In this research, a titanium dioxide photo-catalytic generator was improved. A new method of
coating titanium dioxide was studied, viz coating it on stainless steel sieve and burning at 400°C for 4 hours. The
improved model was tested on ‘Nam Dok Mai’ mango fruits stored at 15+2°C compared with the previous version
and control fruits. In addition, the effect of light source: UV-A and black light, was also investigated. The results
indicated that the photo-catalytic generator with the new titanium dioxide-coated sheet and an UV-A lamp showed
the highest efficiency in reducing ethylene in the mango box (53.9 % of the initial concentration remained) while in
the old model, 69.4 % of the remaining ethylene was detected. After 16 days in storage, the mango fruit of this
treatment showed a sign of incomplete ripening with highest firmness and total acidity. However, its total soluble
solid content was the lowest. This indicated that the improved photo-catalytic generator could extend the mango
storage life.
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Figure 1 Percentage of ethylene remaining from the initial concentration in the chamber of each treatment at
28°C
A =Fan+TiO, B = Fan+UV-A
C = Fan+TiO, (coated on stainless steel)+black light D = Fan+TiO, (coated on cotton sheet)+UV-A
E = Fan+TiO, (coated on stainless steel)+UV-A



136 N19WBNLATEY

' '
o o

91 45 K177 3/1 (MiAw) Fuenen-Fu91AN 2557 2. InEAanfineeg

22.00
21.50
21.00

X20.50

©20.00

3”19.50

1900
18.50
18.00
17.50

0.40
0.35
0.30

_ 025

Z0.20

=<
0.15
0.10
0.05
0.00

=
ra

I I I |
T T T T I
A B C D E

T
A B C D E

g/cm?)

d
o

©
o

o
=~

Flesh firmness

o
[N

l T
T
A | B | o | D | E

Figure 2 Total soluble solids (TSS), titratable acidity (TA) and flesh firmness of ‘Nam Dok Mai’ mango fruits stored

at 15 °C for 16 days in each chamber containing a titanium dioxide photo-catalytic generator

A =Fan +TiO,

B = Fan + UV-A

C = Fan + TiO, (coated on stainless steel) + black light D = Fan + TiO, (coated on cotton) + UV-A

E = Fan + TiO, (coated on stainless steel) + UV-A
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