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Development and Application of a Computer-aided

Laboratory Fermentation System

Keiichi MURAYAMA
Hisac TAKEMOTO

A computer-aided laboratory fermentation system has been developed. This system is composed of
personal-computer, fermentor, and auto-analyzer systems. Environmental conditions such as temperature,
pH, and dissolved oxygen concentration are controlled by a direct digital control system based on PID
control strategy. A prototype auto-analyzer system based on ultrafiltration is employed for on-line analysis
of culture broth.

Estimation of cell concentration and RQ control of the culture broth for baker’s yeast production have
been successfully carried out with the use of this system, thus proving its usefulness for microbial culture

experiments,
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L i E Table2 Medium composition of baker’s
>~ |
o'z"i ! yeast culture
! | Glucose 10g
ol (NH,),S0, 2g
o1y ! KH,PO, lg
' MgSO;-7H,0 0.5g
E i : NaCl 0.1g
1 1.5 2 CaCl,-2H,0 0.1g
RQ [~-] Inositol 100 pg
Fig.5 Estimation of Y value from RQ value Ca-Pantothenate 100 pg
(Theoretical curve) Nicotinic acid 100 ug
Biotin 50 pg
B Xde/el, #v 7Yk Fle/hrl, Ringicrh op Folic acid 10 ug
% Syle/t], R OBRATRERE Y Sele/s], 5 ny‘df”‘i“g o 2
p-amino benzoic aci 1e
Be Vi e3se Riboflavine 10 pg
X=Xo+{ 0V (FS;—Sp(v +F {3}/ Thiamine-HCI 20 ug
: H3BO, 100 pg
v +Fgodt):|dt 12) CuS0,-5H,0 10 pg
Se=0 b¥% & KL 10 g
; ; FeCly-6H,0 50 pug
X=X .,+So {YFSs/(V +F§0dt))df MnSO,-H,0 100 pg
N Na,MoO,-2H,O 50 ug
=Xo+ 5 {(5-5R0=5 1)/ T+ Fars)) Z0S0,-TH,0 50 pg
(13) Distilled water 1¢
pH 5.0

(2 HOBBOBEHE

Table{ Effect of medium composition on yeast growth (Variance analysis)

D.F. Square Variance Ratio %
Total 26 7.25
Glucose C 2 0.53 0.26 3.15 4.96
(NH,);.SO, N 2 0.17 0.08 1.01 0.03
KH,PO, etc. 2 0.45 0.22 2.69 3.89
Metal ion 2 0.09 0.05 0.55 —1.04
Inositol 2 0.05 0.02 0.27 —1.68
Pantothenic acid, N, A, 2 1.60 0.80 9.59 19.81
Biotin, Folate 2 3.07 1.54 18.36* 40.07
Piridoxin, PABA 2 0.25 0.13 1.52 1.20
Riboflavin, Thiamin 2 0.37 0.18 2.20 2.77
CxN 4 0.41 0.10 1.20 1.09
error e V.=0.0836
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Fig.7 Flow-chart for RQ control
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PROCESSING REPORT PROCESSING REPORT PROCESSING REPORT PROCESSING REPORT
LC JOBFILE NO. 1 LC JOB. FILE NO. 1 LC JOB. FILE NO. 1 LC JOB. FILE NO. 1

CHANNEL NO 0 CHANNEL NO 0 CHANNEL NO 1 CHANNEL NO 0
JOB-FILE NO 1 JOB-FILE NO 1 JOB-FILE NO 1 JOB-FILE NO 1
CALC-TYPE 1 CALC-TYPE 1 CALC-TYPE 1 CALC-TYPE 1
NO TYPE AREA NO TYPE AREA NO TYPE AREA NO TYPE AREA
START-TIME TOP-TIME START-TIME TOP-TIME START-TIME TOP-TIME START-TIME TOP- TIME
END-TIME RATIO END-TIME RATIO END-TIME RATIO END-TIME RATIO

1 B 0.1783E+08 1 B 0.1892E+08 1 B 0.1832E +08 1 B 0.1834E +08

1.02 1.80 0.9 10 1.80 1.01 1.76 1.05 1.7
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Fig.8 Auto-analysis of glucose
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