HZI

PEPTIDE SENSOR FOR THE PROCESS
CONTROLE OF BIOREACTOR SYSTEM

ltem Type Book chapter;conference paper

Authors Yoda, Kentaro

Citation Biosensors International Workshop 1987, 277 - 278
Publisher GBF - Gesellschaft fir Biotechnologische Forschung
Journal Biosensors International Workshop 1987

Rights Attribution-NonCommercial-ShareAlike 4.0 International
Download date 2026-08-12 05:31:52

Item License http://creativecommons.org/licenses/by-nc-sa/4.0/

Link to ltem http://hdl.handle.net/10033/623443



http://creativecommons.org/licenses/by-nc-sa/4.0/
http://hdl.handle.net/10033/623443

PEPTIDE SENSOR FOR THE PROCESS CONTROLE OF BIOREACTOR SYSTEM

Kentaro Yoda

Research (CenterililioyobolCotlLEtdl i Osaka Japan

SUMMARY: Peptide sensor was developed by utilizing two enzymes; amino-
peptidase and L-amino acid oxidase. The sensor was constructed by com-
bining a hydrogen peroxide electrode with an immobilized bi-enzyme mem-
brane. The sensor was applied for the monitoring of the enzymatic hy-

drolysis of milk proteins in a bioreactor system.

1 CONSTRUCTION OF PEPTIDE SENSOR

A new biosensor, peptide sensor, has been developed for the determi-
nation of the amount of peptides generated by enzymatic hydrolysis of
proteins in a bioreactor system. The bioreactor system was designed
to produce new functional material for foods and medicines from milk
proteins such as casein and whey proteins utilizing immobilized pro-
teases. The peptide sensor was constructed by assembling a hydrogen
peroxide electrode, an immobilized bi-enzyme membrane, and a separation
membrane.

A cellulose acetate membrane with asymmetric structure was prepared
and treated with Y—aminopropyltriethoxysilane.1) A 0.15 ml of 50mM
phosphate buffer (pH 7) containing 42 IU leucine aminopeptidase (EC
3.4.11.2), 0.65 IU L-amino acid oxidase (EC 1.4 .3 .21),  and 2(0F mgiof sbo—
vine serum albumin was mixed with 0.05 ml, of 4 % gultaraldehyde. The
mixed solution was spread over 60 cm? area of the porous side of the
asymmetric membrane. On standing at 4°C for 30 min, the membrane was

treated with 50 mM phosphate buffer. A polycarbonate separation mem-




278 K. Yoda

brane was laminated onto the porous side of the immobilized enzyme mem-
brane. An electrode probe was covered with the immobilized enzyme mem-
brane. The skin layer of the asymmetric membrane has selective per-
meability to hydrogen peroxide. Peptides pass through the outer sepa-
ration membrane that excludes undergraded protein molecules with M.W.
higher than 3,000, and are cleaved into amino acids by aminopeptidase.
The resultant amino acids are then oxidised by L-amino acid oxidase

it generating hydrogen peroxide. The hydrogen peroxide permeates through
the inner skin layer and is detected with electrode. The responsibility
of the peptide sensor was evaluated with L-leucylglycylglycine standard
solutions. The output current of the sensor was 6.1 pA per 1yM L-leucyl-
glycylglycine and was linearly proportional to the concentration over
1yM - 1mM.

2 APPLICATION FOR THE PROCESS CONTROLE OF BIOREACTOR SYSTEM

In an experiment that used samples of enzymatic hydrolysed milk casein

with different degrees of hydrolysis percentage, it was proven that

there was a linear correlation between the output current of the sensor

and the hydrolysis percentage determined by the traditional Kjeldahl

method. The sensor was applied to determine the hydrolysis percentage

(il during continuous hydrolysis of milk casein in the bioreactor packed

1 with immobilized protease. Samples for assay were drown from the bio-
reactor at certain time interval through a sampling unit. It was also

Mt shown in Figure 1 that there was an excellent correlation between the

| hydrolysis percentage determined by the Kjeldahl method and that ob-
tained by the sensor method.
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Fig.l Determination of hydrolysis percentage during continuous

enzymatic hydrolysis of milk casein in bioreactor system
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