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Abstract

A bubble counter was designed and fabricated for the measurement of gas production rate on the
basis of number of bubbles produced from yeast fermentor. The sensor was consisted of bubble for-
ming device and electronic signal processing circuitry. The bubble forming device was built with bubble
collector and liquid cell to form uniform size of bubble. Bubbles were counted by pulses formed
by photo-interrupter circuitry having 8-bit binary latch counter. The gas production rate curves on
the basis of bubble counted showed a good agreement to that of growth curves obtained by the
optical measurement method. The sensor was succesfully applied to monitoring of the nutrient utiliza-

tion test with glucose and galactose media.
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Table 1. Compositions of media for yeast fermenta-
tion

Component Dextrose medium Galactose medium
yeast extract 0.5% (w/v) 0.5% (w/v)
bacto peptone 0.5% 0.5%
KH:PO, 0.1% 0.1%
MgS0,-7H,0 0.1% 0.1%
NH,H;PO, 12% 1.2%
galactose - - 2%
dextrose 2% -
initaial pH 5.6 5.6
fermentation temp. 30T 30T

HNAEE U 7IZHLHA

Baelq AAHE AAE FUT T8 e |
Z9) 2 24Y 4 At BAE AU Astel 7]
A BT 4 ol A7) Fele) 2AgAst w48
eg AR 2709 BJAVIER UF 5 e V2
RN A, Axshoich

7| ZEA| R

1 E AR o ofsle] uhEoizl 7| ¥} AdgEhe
ot AdAA Ao MAF FeraAte] Hed d9E
At ol sk e AgtEAdE A 7
Z9 28 AT 5 UEF sgch F 7)1 23
39 7+45+38-& Photo-interrupter(EESB5, Omron). 2 &
T Az Al A pulseR vehd £ UEF A
2shsich, ¥4 AlZEE pulses counter(74LS393) % Al
T UxE 3Pt O

o O

Hjolet A%

71EF AEFA ] 2ste] HAFAA spd RS
monitoring 3t3 ¥413}7] $J35te] ] microcomputer
of 4% 5 gk ASAAE AA A e
];}.(11—15)'

Fhe A FRAARE) FRe 2A hs A,
PlAIZ|E HAN, 71 ES AT, A dEse] a2
TEH o5 dAdee Fig 13 #rh

FREEAR L taERE A wgskng
& BgHoR IR st Adrgon A%ty
on Bk Ppge] HEZ gro.w wEHA st
agAdl 4 WSS hHeA g At
Ripizd

NEQA 9 AFY RS 24 V)
SEDS Foe] dAlz A ol @ T XA

He g

cotton phjg vent
’ tygon tubltw i fiquid it
| eI ’ counter
BUBBLE SIZING e
DEVICE BUBBLE
COUNTER

i
gas collector

FERMENTER MICROCOMPUTER

Fig. 1. Biogas measurement system with bubble counter
in fermentation process
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Fig. 2. Structure of the biogas bubble counter
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Fig. 3. Circuit of the biogas bubble counter
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Fig. 4. Relationship between the amount of gas produc-
tion obtained with bubble counter and cell growth
curve
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Fig. 5. Gas production curves obtained with the biogas
bubble counter at different carbon sources
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