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Viability and releasing of phosphate solubilizing bacteria encapsulated

with alginate
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ABTRACT: Plant growth promoting inoculant inoculated directly into plant can stimulates plant
growth and yield production via enhancement the nutrients absorption from soil or chemical fertilizers.
However, bacteria viability was limited due to environment changing in the soil. Cell encapsulation
is a way of protecting microorganisms from inappropriate environment. The aim of this study was to
investigate the appropriate of sodium alginate concentration and media types for immobilized Bacillus
aryabhattai KNB6, phosphate solubilizing bacteria. Cell immobilization at concentration of 1% (w/v)
and 2% (w/v) of sodium alginate showed an encapsulation efficiency at 38.83 + 29.97% and 86.47 +
16.88%, respectively. Encapsulation efficiency of 2% (w/v) sodium alginate cultivated on three types of
media, NB TSB and TYG was carried out. The TYG gave the highest immobilization efficiency at 99.93 +
0.05, followed by TSB and NB at 99.67 + 0.10% and 86.47 + 16.88%, respectively, Nevertheless, viability
and bacteria releasing from 2% (w/v) alginate with NB had higher than TSB and TYG.
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Table 1 Characteristics of Bacillus aryabhattai KNB6 capsules and encapsulation efficiency.

Time Alginate Wet size Dry size Wet Viability log Dry Viability Encapsulation

(%) (mm.) (mm.) (CFU/g) log (CFU/g) efficiency (%)

4 hr. 2 0.85+0.10 0.53 £0.07 5.93+0.70 7.93+0.73 86.47 + 16.88"

8 hr. 2 1.29+£0.14 0.10 £ 0.06 5.78 £0.65 6.89 +1.12 96.68 + 0.86°
P<0.05 ns ns ns ns *

* Statistically significant at P<0.05. ns; not Statistically significant at P<0.05.
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Figure 1 Releasing of Bacillus aryabhattai KNB6 from alginate capsules after incubating at4 and 8 hr.
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Table 2 Characteristics of Bacillus aryabhattai KNB6 capsules prepared on various NaAlg concentration.

Alginate (%) Medium Wet size (mm.) Dry size (mm.) Encapsulation efficiency (%)
1 NB 1.09 £0.08 0.78 £0.08 38.83 £29.97
2 NB 0.85+0.10 0.53 £0.07 86.47 +16.88
P>0.05 ns ns ns ns

* Statistically significant at P<0.05. ns; not Statistically significant at P<0.05.
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Table 3 Characteristics of Bacillus aryabhattai KNB6 capsules prepared on various media.

Alginate (%) Medium Wet size (mm.) Dry size (mm.) Dry Viability Encapsulation efficiency
log (CFU/Q) (%)
2 NB 0.85+0.10° 0.53 +0.07° 7.93+0.42 86.47 + 16.88
2 TSB 1.10 + 0.08° 0.57 +0.05° 6.70 £ 0.55 99.67 £0.10
2 TYG 0.95 +0.07° 0.60 +0.00° 6.75+0.12 99.93 £ 0.05
P>0.05 * * ns ns

* Statistically significant at P<0.05. ns; not Statistically significant at P<0.05.

12 -

10

Release of KNE@ (Log CFUA)
L]

—a—NB 7% Nahlg

—— TSR 2% NaAlg

—— TYG_ 2%NaAlg

, Tame {Day}

5 10 15

Figure 2 Releasing of Bacillus aryabhattai KNB6 from alginate capsules after cultivating on various

media (NB, TSB, TYG).
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