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Study of the effectiveness of preservatives and sodium hypochlorite
for eradiation of microorganism in plant tissue culture medium

for Bucephalandra aquatic plant
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Abstract

Plant propagation via tissue culture techniques requires a high investment due to the expensive equipment
especially autoclave. Consequently, the objective of this study was to examine the effectiveness of preservative and
sodium hypochlorite in sterilizing plant tissue culture media to lower the cost of culturing. Using 0.25 to 1.25% (v/v)
preservative and final concentration of 0.10-0.50% (v/v) of sodium hypochlorite of commercial product were trialed.
These media were not autoclaved and then used for culturing the sterile Buceparandra. It was found that in media
containing preservative and sodium hypochlorite were able to increase the number of shoots at all concentrations and
there was no statistical difference. The average number of shoots was 6.0+0.70-6.8+0.70 but there was a statistical
difference from the autoclaved media which yielded 4.0£0.07-4.2+0.44 shoots. The media containing 0.25-0.75% of
preservative were found to be contaminated with microorganisms while all concentrations of sodium hypochlorite-
containing medium were not contaminated by microorganisms. Confirmation of the antiseptic efficiency of preservative
and sodium hypochlorite in the preparation of Buceparandra tissue culture media was done by evaluating media
without microbiological contamination on Luria-Bertani (LB) solid medium. It was discovered that preservative-treated
tissue culture medium enhanced bacteria growth. While tissue culture medium prepared with sodium hypochlorite did
not support the growth of germ-free cells, Therefore, it may be concluded that preservatives prevent the growth of
bacteria, whereas sodium hypochlorite can eliminate microorganisms.

Keywords: Bucephalandra, preservative, sodium hypochlorite, simple-plant tissue culture
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Table 1 Number of shoots, percentage of contamination and type of contamination of culture medium

sterilized by autoclaving or preservative.

concentration of biocide

number of shoots

150° (V/V percent)

percentage of type of contamination

contamination (fungi / bacteria)

autoclaved (control) 4.00°£0.70
0.25 6.40°+0.55
0.50 6.40°+0.89
0.75 6.20°+0.44
1.00 6.40°+0.89
1.25 6.00°+0.70

0 -
70 fungi and bacteria
30 fungi and bacteria
10 fungi and bacteria

0 fungi

0 fungi

The number of shoots present as mean+S.D. The means in the same column followed by the same letter are not

significantly difference according to DMRT, p<0.05.

Table 2 Number of shoots, percentage of contamination and type of contamination of culture medium

sterilized by autoclaving or bleach.

bleach (V/V percent) number of shoots

percentage of type of contamination

contamination (fungi / bacteria)

autoclaved (control) 4.20°+0.44
0.10 6.60°+0.89
0.20 6.40°+0.54
0.30 6.20°+0.44
0.40 6.80°+0.70
0.50 6.60°+0.54

0 -

(@) o o (@) o
I

The number of shoots present as mean + SD. The means in the same column followed by the same letter are not

significantly difference according to DMRT, p<0.05.
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Figure 1 Bucepharandra in vitro culture in MS supplemented with preservative and microbial

contamination; (A) Autoclaved (control), (B) 0.25%, (C) 0.5%, (D) 0.75%, (E) 1.0% and (F)1.25%

of preservative. scale bar: 1 cm.

Figure 2 Bucepharandra in vitro culture in MS supplemented with bleach; (A) Autoclaved (control),

(B) 0.1%, (C) 0.2%, (D) 0.3%, (E) 0.4% and (F) 0.5% of bleach. scale bar: 1 cm.
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Table 3 Cost of three difference sterilization methods

(baht/liter).
sterilization method
cost
autoclave bleach preservative

power 9.40' - -
depreciation 7.50° - -
chemical - 0.06’ 1.60°
total 16.90 0.06 1.60

note: ' Autoclave with 3,000 w/h and the sterilization time
is 1.5 h. The cost is calculated based on the
current power cost + Ft value.

? The price of the equipment is 300,000 baht and the
depreciation is 10%/year with 250 working days/year
and 1.5 h/day.

° The product price is 15 baht/250 mL and 1.0 mL is
used per a liter of medium (0.1%).

* The product price is 320 baht/1,000 mL and 5.0 mL

is used per a liter of medium (0.5%).
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