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Abstract: Ultrasound was applied to rupture the cells of Brevibacilllus brevis FJAT-0809-GLX to facilitate
extraction of the intracellular metabolites produced by the bacteria. Effect of ultrasonic power, treatment time, and
cell/liquid ratio were studied in a single-factor experiment. Optimum conditions of the extraction were determined
using a design-expert program and the response surface method. The single-factor experiment showed that. when
the ultrasonic treatment time was 30 min, the greatest recovery rate on the intracellular metabolites, i. e., 11
mg* g ', could be obtained; when 100 W of ultrasound power was applied, the highest extraction rate of

! was achieved; and, when a cell/liquid ratio was 1 ¢ 25 implemented, the highest yield of 12.22

9.33mg-g
mg * g ' could be reached. Then, the process was optimization by using the response surface method to show that
the effects were cell/liquid ratio™>ultrasonic application time>> ultrasonic power, and the optimal conditions for the
ultrasonic disruption were: an application of ultrasonic power at 318.68 W, a total treatment time of 10 min,

and a cell/liquid ratio of 1 ¢ 25. As a result, a yield of the intracellular metabolites from the extraction at 12. 987 8
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mg * g ' was achieved.
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Fig. 1  Effect of ultrasonic treatment time on yield of
intracellular metabolites of Brevibacillus brevis
FJAT-0809-GLX
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Fig. 2 Effect of ultrasound power on yield of intracellular

metabolites of Brevibacillus brevis FJAT-0809-GLX
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Fig. 3 Effect of cell/liquid ratio on yield of intracellular
metabolites of Brevibacillus brevis FJAT-0809-GLX
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9 50 900 120 2.89
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Fig. 4 3D response surface diagram on metabolite yields by
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TE: A R P SRR X I A B s s B oY

7 9B ) SRR 7 ) A N AR A SR A S s C R R

P 11 PR LU XA P35 40 TS 3 B S



1094 R L FR

530 &

®3 ODEAEBNFESNT

Table 3 Variance analysis for regression model

JERI FIM 1 HEE ¥o7 F18 P {8
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B 18. 45 1 18. 45 2.38 0. 1670
C 27. 60 1 27. 60 3.56 0.1013
A? 98. 99 1 98. 99 12.75  0.0091
B? 43.22 1 43.22 5.57 0. 0504
C? 0.48 1 0.48 0.061  0.8115
AB 3.15 1 3.15 0.41 0. 5443
AC 65. 61 1 65. 61 8. 45 0. 0227
BC 43.30 1 43.30 5.58 0. 0502
k2= 54.33 7 7.76 — —
I AU 54.33 3 18.11 — —
4 0. 000 4 0. 000 — —
SR 378.73 16 — — —
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