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Abstract: This study was carried out to establish the optimum
condition of cell disruption with a sonicator for the detection
of the spore, Bacillus anthracis A-sterne for the purpose of
developing automatic fluorometer, The efficiency of sonication on
the A-steme spore disruption was very weak. The A-sterne spore
with zirconia bead showed greater disruption than the A-sterne
spore alone when sonificated. The volumn of the zirconia bead
added in the spore solution has little effect on the disruption
efficiency. The detection limit of the A-sterne spore with zirconia
bead and the A-sterne spore alone was 10° CFU/mL and 5 x
10’ CFU/mL respectively, when sample was sonicated for
20 seconds with a sonicator probe of 13 mm diameter.
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2 x SG "A| (Difco nutrient broth 16.0 g/L, KCI 2.0g/L,
MgSO4 - 7TH20 0.5 g/L, 1 M Ca (NOs), 1.0 mL/L, 0.1 M
MnCl; - 4H,0 1.0 mL/L, 1 mM FeSO4 1.0 mL/L, 50%
(wiv) /L, Agar 15 g/lL)oll AE3ke] 37CelM 79
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Fig. 1. Relative fluorescence of Bacillus anthracis A-steme spore
mixed with SYBR Green or Quant-iT reagent after sonificating the
spore for 0 sec and 20 sec, respectively. The sonication was
operated for 20 second at 20 kHz with a 13 mm probe tip which was
placed 10 mm below the sample surface.

3.2. Zirconia bead & 2]

Bacillus anthracis A-sterne A 22312 343 o
zirconia bead”} A2 skafel] v A= FES SybrGreens
o] g3te] F7A3t 551% %kl A= Fig. 29 YR}
A} RS 33 A E= sonication 103 3 2718} 7 Li
Sk AEE Rtk 4_1}9} zirconia bead® H]&°] 1:
201,311, 4110 A e 22 vk afigh AR 1\ 64%
aol AR A Ve 23912 ZAE 1) 2 o zirconia
bead®] AM-S R-23F Wo® wukdc) kx| e Zaps}
zirconia bead9] A&l mkE 2o zirconia bead] ko] 2

S5 & A YO FNE g Ao e,
160
140 4 —Q—MOSec
—v— 10 sec
8 120 —= - 20 sec /
2 J
/
g ~ /,L/!
& 80 T
N / /}*—/— Zal <_<‘
& 604 AN e
ki /N
~ 404 v////‘#
o
0 : hd : - :
1:0 4:1 3:1 2:1 1:1

The ratio of spore to zirconia bead (%)

Fig. 2. Relative fluorescence of Bacillus anthracis A-sterne spore
depending on the various ratio of spore and zirconia bead and
sonication time. The sonication was operated at 20 kHz with a 13 mm
probe tip which was placed 10 mm below the sample surface: A-
sterne spore, 10° CFU/mL.

3.3. sonication A 2] A7k
Zirconia bead S 371814 &2 Bacillus anthracis A-sterne
A} A|B.9) zirconia beadE W78t EX}F A|H7} sonication
Azl w22} g v = s S 9 3]
A= Fig. 30 YERASITE oluf 22} q)xe] Bu] Hals
sonication A|{PEE 73 A= Fig. 41|, 18|31 A+
2] H3lE =43 A= Fig. 59 YERAS) _9‘3:], zirconia
beadE H715A] % XA} zirconia bead S Z7Fsl 3£}
2] sonication Al7tol Wk el HSIE #EE Avb= Fig 6,7
o] ehfict.

120

—e— spore without zirconia
—v— spore with zirconia

100 - K

oo

(=1

N
——
/

[=2)
<
—

N
=

N
—

Relative fluorescence

[\)
<
;
Z\

0 10 20 3'0 4;0 50 60 70
Sonification time (sec)

Fig. 3. Relative fluorescence of Bacillus anthracis A-sterne spore
depending on the sonication time in the absence or presence of the
zirconia bead. The sonication was operated at 20 kHz with a 13 mm
probe tip which was placed 10 mm below the sample surface: A-
sterne spore, 10° CFU/mL.

-~ - 20 sec
-~ 30 scc |
4 40sec

e 50sec
® 60 sec

—— Osec
44 —¥— 10 sec

Differential volume (%)

Particle diameter (um)

Fig. 4. Differential volume of Bacillus anthracis A-sterne spore
depending on the sonication time without the zirconia bead. The
sonication was operated at 20 kHz with a 13 mm probe tip which was
placed 10 mm below the sample surface: A-sterne spore, 10* CFU/mL.
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Fig. 5. Differential volume of Bacillus anthracis A-sterne spore
depending on the sonication time with 0.5 g of the zirconia bead.
The sonication was operated at 20 kHz with a 13 mm probe tip
which was placed 10 mm below the sample surface : A-sterne
spore, 10° CFU/mL.
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Fig. 6. Live cell number of Bacillus anthracis A-sterne spore
depending on the sonication time with 0 g and 0.5 g of the zirconia
bead. The sonication was operated at 20 kHz with a 13 mm probe

tip which was placed 10 mm below the sample surface: A-sterne
spore, 10® CFU/mL.
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Fig. 7. Scanning electron microscope images of Bacillus anthracis
A-sterne spore according to the sonication time without the
zirconia bead.
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Fig. 8. Scanning electron microscope images of Bacillus anthracis
A-sterne spore according to the sonication time with 0.5 g of the
zirconia.
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Fig. 9. Detection profile of Bacillus anthracis A-sterne spore after
the sonication with O g and 0.5 g of the zirconia bead.
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