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Table 2 Prediction result for 60 unknown white vinegar samples by BP-ANN model

DH oH pH (x10°3) oH oH pH (x10°3)
(1) 1 2603 1004 2601 0. 768 (31) 2 3135 1994 3157 7. 02
2 1 2617 1004 2 599 6 88 (32 2 3143 2000 3135 255
(3) 1 2615 1004 2 598 6. 50 (39) 2 3135 2001 3163 8 93
(4) 1 2609 1004 2 59 5 37 (34) 2 3137 1999 3160 7. 33
(5) 1 2600 1004 2597 115 (35) 2 3138 2001 3162 7. 65
(6) 1 2601 1004 2593 3 08 (36) 2 3138 1998 3 152 4. 46
(@) 1 2602 1004 2 59 2 31 (37) 2 3135 1997 3175 128
(8) 1 2584 1008 2 601 6 58 (38) 2 3142 2007 3139 0. 955
9 1 2592 1005 2 603 4. 24 (39) 2 3142 199 3 162 6 37
(10) 1 2594 1004 2593 0. 386 (40) 2 3139 199% 3129 319
(11) 1 2594 1007 2 595 0. 386 (41) 3 2592 298 2575 6. 56
(12) 1 2591 1019 2 662 27. 4 (42) 3 2595 2098 2571 9 25
(13) 1 2587 1058 2711 47. 9 (43) 3 2592 2098 2576 6 17
(14) 1 2591 1007 2619 10. 8 (44) 3 2589 2986 2577 4. 63
(15) 1 2591 1009 2623 12 4 (45) 3 2593 298 2574 7. 33
(16) 1 258 1014 2638 20.5 (46) 3 2587 20985 2 564 8 89
(17) 1 2580 1021 2652 27. 9 (47) 3 2569 298 2573 1 56
(18) 1 2597 1038 2675 300 (48) 3 2500 298 2574 6 18
(19 1 2585 1027 2 664 30. 6 (49) 3 2582 2986 2577 1 94
(20) 1 2583 1038 2 669 333 (50) 3 2594 2098 2574 7.71
(21) 2 3138 2028 3111 8 60 (51) 3 2590 2098 2 568 8 49
(22) 2 3142 1998 3164 7. 00 (52) 3 2595 2985 2533 239
(23) 2 3139 2002 3165 8 28 (53) 3 2594 20985 2574 7.71
(24) 2 3138 2002 3145 223 (54) 3 258 20985 2 562 8 90
(25) 2 3142 1997 3167 7. 96 (55) 3 2596 2986 2578 6. 93
(26) 2 3141 2001 3155 4. 46 (56) 3 2588 2098 2572 6 18
(27) 2 3140 2000 3 160 6 37 (57) 3 2590 2098 2575 579
(28) 2 3141 2002 3151 318 (58) 3 2588 2098 2573 5 80
(29) 2 3136 199% 3134 0. 638 (59) 3 2591 2982 2568 8 88
(30) 2 3140 2004 3 146 191 (60) 3 2593 2988 2577 6 17
c1- 1 2- 7 3-
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Fag Detection of White Vinegar Varietiesand pH by Vid NIR
Spectr oscopy

WANGLi,LIU Feéi, HE Yong”~
College of Biosystems Engineering and Food Science, Zhegiiang University , Hangzhou 310029, China

Absgtract White vinegar is a condiment indispensablein our life, but our understanding of the white vinegar and eval uation of its
quality and function has been gained through routine chemical and physical analyss. It is caled for to develop more time- and
cost-efficient methodologies for white vinegar detection. Visible and near infrared spectroscopy (Vis/ NIR) is a nondestructive,
fast and accurate technique for the measurement of chemical components based on overtone and combination bands of specific
functional groups. Vis/ NIR transmittance spectroscopy and chemometrics methods were utilized in classfication and pH mensu-
ration of white vinegar in the present study. First, the spectra curvesof white vinegar were obtained by handheld Vis/ NIR spec-
troradiometer , then principal component analysis (PCA) was used to process the spectral data af ter pretreatment. Five principal
components (PCs) were selected based on accumulative reliabilities (AR) , and these selected PCs would be taken as the inputs
of the three-layer back-propagation artificial neural network (BP-ANN). A total of 240 white vinegar samples were divided into
calibration set and validation set randomly , the calibration set had 180 samples with 60 samples of each variety, and the valida
tion set had 60 samples with 20 samples of each variety. The BP-ANN was trained usng samplesin calibration set , the optimal
three-layer BP-ANN model with 5 nodesin input layer , 6 nodesin hidden layer , and 2 nodes in output layer would be obtained ,
and the trander function of sgmoid was used in each layer. Then, this model was used to predict the samplesin the validation
set. The result indicated that a 100 % recognition ration was achieved with the threshold predictive error £0. 1, the bias between
predictive value and standard val ue was lower than 5 %. It could be concluded that PCA combined with BP-ANN was an available
method for varieties recognition and pH mensuration of white vinegar based on Vig NIR transmittance spectroscopy.

Keywords Vis/ NIR spectroscopy ; White vinegar ; pH; Principa component analyss; BP neura networks
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