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On-line Monitoring of a Glucose Concentration on a Fermentation Process of Wine
for an Automatic Control of a Fermentation Process

D. B. Song

A flow injection analysis method (FIA), which analyzes sample conditions after injecting a sample and reagents into a
continuous stream, are recognized as the most adequate analyzing method according to the increase of sampling frequency,
the decrease of measuring time and the diversity of measuring targets. Specially, the FIA is considered to be used effectively
for the control of a fermentation process to produce fermentation food and useful microbial production by activation of
a fermentation industry for development of biological materials. In this study, a flow injection analysis sensor unit was
developed for on-line monitoring of the fermentation process. The performance was verified by on-line measuring the
concentration of glucose of the fermentation process of wine. The glucose concentrations of the samples were measured
every 12 hours during the whole fermentation process and compared with those by a HPLC. The concentration relative
errors of glucose on the fermentation process of wine showed below 30% within 72 hours and over 50% after the 72 hours.
The sensor unit had potential to on-line monitoring of the fermentation process but some problems to overcome for an
commercial application.
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Fig. 1 Schematic diagram of the auto sampling and filtering unit.
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Table 1 Specifications of experimental apparatus

Component Specification Remarks
Diaphragm pump 0.03~30 mL/min KNF Co.
Pinch Valves 075P, 100P Bio-Chem valve.
Tube ILD. 2.79 mm Cole-parmer Co.
Controller RS-232 Compile technology.
Fermentor Motor 0~600 rpm Panasonic Co.
Glass filter O.D. 40 mm (100 pm, 40 um, 16 pm) Schott Duyran Co.

Inlet —» 1 Qutlet

Glass filter

Fig. 2 Cross section of the filtering unit.
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Fig. 3 Photograph of the fermentation unit,
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Fig. 4 Schematic diagram of the sensor system.

Fig. 5 Photograph of the sensor unit.

Table 2 Specifications of the experimental materials
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Aot FEE 42 FA517] A8 600 ol
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Descriptions

Specifications

Remarks

Glucose oxidase

EC 1.134, X-§, 47.2 U/mg

Sigma Chemical Co.

D-glucose

GH,,0,. FW 180.16

Sigma Chemical Co.

Sodium Phosphate

Monobasic (NaH;PO4-H,0)

Sigma Chemical Co.

Sodium Phosphate

Dibasic (Na;HPOys)

Sigma Chemical Co.

Sodium Chloride NaCl Sigma Chemical Co.
Grape Red glove Chile
Sugar P-L:TC cane Cl
Yeast Dry Choheung
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Fig. 6 Photograph of the wine fermentation.
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Table 3 Regressive relations between the standard solution and electric current of glucose

No. of measure- Glucose
ment (hr) Slope Intercept R?
1(12) 0.9033 11.9220 0.9962
2(24) 0.7283 10.9000 0.9918
3(48) 1.2150 12.3330 0.9984
4(60) 0.7667 5.8337 1.0000
5(72) 0.7750 17.4220 0.9963
6(84) 0.6550 13.4220 0.9999
7(96) 0.5183 14.2010 0.9948
8(108) 0.4983 14.6880 0.9773
9(120) 0.6634 15.5330 0.9988
10(132) 0.5300 124110 0.9937
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Fig. 7 Concentration change of glucose during wine fermentation.
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Fig. 8 Relative error of the concentration of glucose.
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