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Título: An inline optic sensor technology to determine milk pH in yogurt manufacturing

Abstract:

Accurate determination of yogurt fermentation end-point (i.e., the end of the fermentation process at pH = 4.6)

is essential for yogurt manufacturing. As a result of the high complexity of milk fermentation induced by lactic

acid bacteria, an inadequate fermentation end-point selection could significantly compromise manufacturing

cost and the final yogurt quality. Currently, acid coagulation to produce yogurt in the industry is monitored

from discontinuous pH measurements that are measured manually every 10-15 minutes, a laborious and

inaccurate technique. This work evaluates an in-line optical method that allows continuous determinations to

predict the pH progress during yogurt fermentation in order to eliminating the need to take periodic samples.

The method uses a NIR light backscatter probe that works at 880 nm. A pilot-scale experiment was designed

with five replicates to study the effects of three different levels of milk fat (0.2 g / 100 mL, 1.6 g / 100 mL, and

3.6 g / 100 mL) with a concentration of 3.7 g / 100 mL protein in yogurt fermentation at 43 °C. The results

showed that the optical sensor technology was suitable for inline monitoring of yogurt acidification. The inline

optical pH prediction models were successfully validated with standard error of prediction values of 0.004,

0.001 and 0.006 pH units and coefficients of variation of 0.086, 0.021 and 0.123% for skimmed,

semi-skimmed and whole milk, respectively. Continuous, pilot plant validation of the prediction model

improved the results of previous lab-scale work. It can therefore be said that the method seems to have a

promising future at the industrial level by facilitating the monitoring of the yoghurt fermentation process.
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