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A Microcomputer System Analyzing the Time Dependent Growth Speed

of Bacterial Culture

Kazumasa SATO, Hidetoshi MIIKE, Hajime HASHIMOTO,
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Abstract

To study the parameters characterizing the bacterial species, a microcomputer system is made up by
using the microprocessor TK80 kit (8K RAM), an A/D converter, the digital memory (DM 305),
an oscilloscope and some recorders. The growth of E. coli and Staph. epidermids is examined on the
real time in their log-phase. The estimated growth speed shows the time dependent fluctuation around
its averaged values. The power spectrum of the growth speed is also calculated on the real time by the
use of the wellknown Fast Fourier Transformation program. The growth speed and its Fourier spectrum
illustrate the different behaviors between the examined bacterial species, and seem to be good param-

eters identifying the bacterial species.
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Fig. 2 Growth curve of bacterial culture.
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Fig. 6 Results of analysis in E. coli
a) output voltage x;, x; is proportional to the nu-
mber of bacteria.
b) log-plot ofz,.
c) growth rate ;.
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Fig. 7 Results of analysis in St. ep..

a) output voltage x,;, x; is proportional to the
number of bacteria.

b) log-plot of z,.

c) growth rate a.
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Fig. 8 Fluctuation analysis in E. coli.
a) growth rate a,.
b) power spectrum of «;.

7RI REE DB KT A ERL, AR TR
K100% <SHNTH DD, HETFORETE, »
DIZLETHL TNBDT, SDI57hbiE, FOF
BWiERD LR, KBEOREULD D 2D
hb ZhbED A%~ BB OB 7ed O
DB DIDT V=TT, FOA7—2A7
AR DT 2T,

Fig.8b, Fig.0b L RBHRELE D7 — A7 b
BT U Tk A R T, BRI R B Te4 s R T
WA, ZhHBERBS TRV, TSI KE
BEEET FPOKBEORANTEDZ EXRL TS
D X T A MRS, WHETRELE 2D B,
L2L, BEDF A7 — A2 b AR Z— U DHAR
Lo TEDX D IEE S - T D0, EEMNITHE

TR, SERAEORBRE DR IRDILEND
5.

§5. #& ]

L5FETCHRRIc=L 2 VY AT AR YD, FONTE
B, KBE, BEE7FUvBRETECRHDZ L2
MY, BEE DS TV 5 LIBIEMEIX G EETH
B EAURENI. FRXThOUBHEND, HHER
DB HRELOMEDOTEH, L OFHL b2 D B
BEITOMIE T, HEOBERENR MDD

Vol. 29 No. 2 (1979

PERERITE - SWFE - A K - R R - EIER

@
g
881
a
E
= =
8 a -
£ 23.
215 St.ep. )
=10 -
85 y g
<0
% A o-JmL‘
& 0 5101520 0255 -2
t (minu) “”k *x10H2

Fig. 9 Fluctuation analysis in St. ep..
a) growth rate «;.
b) power spectrumof ;.
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