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Application of Principal Component Analysis in Comprehensive
Assessment of Ultrasound Treatment on Vinegar

WANG Zhenbin, SHAO Shuping, ZHAO Shuai, MA Haile
(School of Food and Biological Engineering, Jiangsu University , Zhenjiang 212013, China)

Abstract: A reasonable evaluation method for vinegar quality was established in this study. Eight
samples of sonication aging vinegar, fresh fermented vinegar, and natural aging vinegar of 1 year, 2
year, 3 year, 4 year, 5 year, 6 year were used as the research objects. Seven measurements including
the total esters, total acid, reducing sugars, alcohols, ketones, esters, total amino acids were used as
variables. Principal Component Analysis was used to filter the main ingredients. Comprehensive
evaluation model was established based on PCA, which was used to determine the index weights and
sample distribution diagram. The conventional sensory evaluation method was used to assess and
classify the quality of vinegar. The results showed that the frontal 2 principal factors contained
87.24% information about organic variable contents in the 8 kinds of vinegar samples, and the test
result indicated that the model evaluation result was consistent with conventional sensory evaluation.

The sample distribution diagram showed that sonication vinegar was located near the 4 year vinegar,
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which indicated that the comprehensive index of sonication vinegar was similar to natural aging 4

years vinegar.

Key words: ultrasound, principal component analysis, aromatic vinegar, model, ensory evaluation
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Table 2 Chemical indicators of different aging time of vinegar and ultrasonic processing of vinegar

SR/ (g/dL) 6.68 6.86 7.28

B2/ (g/dL) 5.31 4.69 491

WO R R/ (/L) 3.15 3.03 2.94

B e P /(mg/ L) 45 1.48 1.71

R4S o R/ (mg /L) 9.29 3.55 2.4

FiE 2 2 1R E / (mg/L) 5.1 7.22 5.46
MR FHERR/ (mg/dL) 1047.91 1023.91 949.74

7.64 7.84 8.36 8.48 8.32
5.04 5.54 6.11 6.01 4.68
2.93 2.81 2.71 2.67 2.79
0.97 0.75 1.68 1.64 1.99
2.64 3.17 2.44 2.9 243
6.01 6.9 7.43 7.93 8.21
924.19 858.68 771.24 722.44 760.88
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Fig.2 Scree plot of principal component analysis
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Table 3 Total variance explained

WEE | TR | MOTE TR %
1 4.723 67.472 67.472
2 1.384 19.771 87.243
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0.537X, +0.485X, — 0.030X, — 0.202X,
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Table 4 Component matrix

(7)

AN F A4 FR
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51:10.6)) 0.471 0.740
M (XG) -0.985 —0.144
FE2 (XL) -0.660 0.631
FiZ (Xs) -0.786 0.570
fiRZE (Xs) 0.815 -0.035
LR (X,) -0.946 -0.238
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Fig.3 Distribution of principal component analysis
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Table 5 Principal component scores after standardization

Bl (Y) -4.097 1.790
LAERR(Y,) -1.424 -1.392
24K (YS) -1.021 -0.946
3AEPR(YS) -0.286 -0.979
4EERR(YS) 0.866 -0.190
SAEBR(Y) 2.043 1.055
6 FEFR(Y5) 2.466 1.143
AP R FEL (V;) 1.053 -0.481

xo6 BEREBITME

Table 6 vinegar quality evaluation

BRLPPAG
oy I
Y —-2.447 8 67.6 8
Y -1.209 7 73.8 7
Y; —-0.858 6 75.0 6
Y -0.367 5 78.8 5
Ys 0.550 4 80.8 3
Ys 1.567 2 82.6 2
Y; 1.868 1 86.8 1
Yy 0.625 3 79.6 4
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