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Abstract 

Through data access, the methods of acidity detection of fermented grains were 
summarized, and the advantages and disadvantages of each method were analyzed. 
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1. Introduction 

Fermented grains are important products in the fermentation of Baijiu. During fermentation, 
the acidity and starch properties of fermented grains will change gradually, and the changes 
will directly affect the final Baijiu quality[1]. At present Baijiu Baijiu enterprises have been 
testing the physicochemical properties of fermented grains of Baijiu, which is one of the 
important indicators of liquor fermentation. With the development of science and technology, 
the detection methods of fermented grains have also changed. At present, they are roughly 
divided into two categories: traditional detection methods and rapid detection methods. 

2. Traditional detection method 

2.1. Steps of traditional detection methods 

The acidity of fermented grains can be expressed by pH value or total acid content. The two 
methods have their own advantages and disadvantages. The determination of pH expression 
method is faster than the total acid expression method[2,3]. The total acid expression method 
uses chemical reaction to determine the acidity of fermented grains. Its principle is acid-base 
neutralization reaction. When determining the acidity, it is necessary to weigh a certain amount 
of fermented grains samples and place them in containers, Then it is filtered after regular 
stirring for 30 minutes, and then titrated with NaOH. The specific acidity of the sample is 
calculated according to the consumed NaOH. According to the chemical principle, hydrogen 
ions react with hydroxyl ions to produce water, and the chemical expression is 𝐻+ +𝑂𝐻− =
𝐻2𝑂.The determination steps of total acid representation are shown in Figure 1. 

2.2. Defects of traditional detection methods 

Using pH to express the acidity of the sample, we can quickly know the Approximate Acidity of 
the sample, but we can only know what range the acidity is in, and the range is limited; Using 
total acid content to express the acidity of the sample can accurately know the acidity value of 
the sample, but this expression needs acid-base neutralization titration, and it takes more time 
to prepare the solution to be measured before titration, which is cumbersome and easy to cause 
human error. 
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Figure1 Determination flow chart 

3. Rapid detection method  

3.1. Quick detection method steps 

With the rise of spectroscopy, near infrared technology has been applied to the field of Baijiu[4,5]. 
It can segment the base liquor and measure the acidity of fermented grains. The determination 
of acidity of fermented grains by near infrared spectroscopy belongs to an indirect 
measurement. This technology does not need chemical reagent for titration, nor does it need to 
prepare sample solution to be measured. To measure the acidity of fermented grains by near 
infrared spectroscopy, a large number of samples need to be collected for spectral scanning. 
After scanning, the acidity is measured by traditional methods to obtain spectral data and 
acidity data. Then, the spectral data are preprocessed by means of multivariate scattering 
correction and convolution smoothing. After PCA dimensionality reduction of the preprocessed 
data, Then use algorithms such as Mahalanobis distance or concentration residual method to 
identify singular points. After identifying singular samples, remove the singular samples from 
the original data set. Select the characteristic band through algorithms such as genetic 
algorithm and gradient descent method, and use regression algorithm to establish the 
relationship between characteristic wave band and acidity value to obtain the prediction model, 
After establishing the prediction model, the specific acidity of unknown samples can be 
obtained by spectral scanning[6,7]. The steps of determining the acidity of fermented grains by 
near infrared technology are shown in Figure 2. 

3.2. Advantages and disadvantages of near infrared detection methods 

There is no need to use a large number of chemical reagents to detect the acidity of fermented 
grains by near-infrared. After establishing the acidity prediction model, the acidity value of 
fermented grains can be obtained by spectral scanning of samples in order, but its 
measurement accuracy completely depends on the prediction model. If you want to use near-
infrared to determine the acidity, you must identify strange samples Feature extraction and 
other methods can improve the prediction accuracy of the prediction model from multiple 
angles, and a large number of samples with different distribution need to be collected to obtain 
an effective prediction model. 

 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 3 Issue 10, 2021 

ISSN: 2664-9640                

200 

Sample collection

Measurement of 
physical and chemical 

properties

Measured spectral 
data

Spectral pretreatment

Singular abnormal 
sample recognition

Final model 
determination

feature extraction

 
Figure2 Near infrared measurement steps 

4. Conclusion 

The acidity detection methods of fermented grains are gradually changing with the 
development of science and technology, and are developing from time-consuming and 
laborious to rapid and accurate. This paper summarizes the advantages and disadvantages of 
traditional detection methods and rapid detection methods, and expounds the steps of each 
method, which provides a reference for the selection of detection methods of acidity of 
fermented grains. 
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