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Table 1  Statistics results of protein and total solids content for calibration and prediction samples
TiH VI ZREEHE i Calibration samples i AERE H Prediction samples
It;m B I S S TE Y S H B ATUT 54 SAETE Y S H
Protein content/% Total solids content/% Protein content/% Total solids content/%
'/;E{JMEEI . 0.9694~3.9054 7.551~5.0716 1.106~3.4602 7.399~5.0716
Range of variation
S-144{H Mean 2.4723 6.3438 1.9148 5.8293
1‘/]‘/@2?_. . 0.8526 0.5583 0.6642 0.6438
Standard deviation
AR EL 2 g
oG 0.3449 0.0880 0.3469 0.1104

Coefficient of variation

e UIZREEFEN n=83, TIUEEFE M n=24.
Note: Calibration samples, n=83, prediction samples, 1=24.
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Fig.1 Absorption spectrum for all calibration soymilk samples
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Table 2 Prediction results of prediction samples

HH BUTUR 75 S TE B 2 2
] Protein content/% Total solids content/%
SRR g RE GO BN R
No. Actual Predicted value Residual Actual  Predicted  Residual
value error value value error
1 39 4.184 -0.284  7.355 8.062 -0.707
2 2957 3.042 -0.085  7.231 7.197 0.034
3 3223 3.121 0.102 7.259 7.359 -0.1
4 3302 3.401 -0.099  7.247 7.858 -0.611
5 2.664 2412 0.252 6.358 6.225 0.133
6 1.609 1.592 0.017 5.857 5.69 0.167
7 1.535 1.84 -0.305  5.904 591 -0.006
8 1413 1.519 -0.106  5.749 5.955 -0.206
9 1.502 1.656 -0.154  5.793 5.908 -0.115
10 1911 1.619 0.292 5.832 5.884 -0.052
11 1387 1.465 -0.078  5.798 5.831 -0.033
12 1.568 1.449 0.119 5.867 59 -0.033
13 1.664 1.81 -0.146  5.899 6.117 -0.218
14 1.658 1.689 -0.031 5.732 6.003 -0.271
15 1.623 1.41 0.213 6.129 5.901 0.228
16 1.708 1.678 0.03 6.026 5.985 0.041
17 1.833 1.726 0.107 5.89 5.806 0.084
18 1.774 1.774 0 5.845 5.941 -0.096
19 1.547 1.368 0.179 5.784 5.694 0.09
20 1.297 1.549 -0.252 5.89 5.687 0.203
21 1.139 1.251 -0.112  5.655 5.564 0.091
22 1.106 1.095 0.011 5.59 5.472 0.118
23 3.46 3.541 -0.081 7.312 7.26 0.052
24 2716 2.379 0.337 6.169 6.153 0.016
/S};TE -0.074 -1.191

e 1~5 S ARMEIERE: 6~10 54 BHIBERES: 11~24
V2 (KR A o

Note: Nol~ No5 were normal samples confecting in lab; No6~ Nol0 were
adulteration samples confecting in lab Nol1~ No24 were samples collecting
from market.
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Adulteration detection of soymilk based on near-infrared spectroscopy

Li Donghua, Pan Yuanyuan, Zhang Hui™
(Department of Pharmaceutical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: In order to rapidly detect the internal nutritive index and discriminate adulteration soymilk, the near
infrared transmission spectrometer such as Purespect was used to obtain spectrums for 83 unadulterated and
adulterated soymilk samples. The spectral scanning procedure was conducted in dark room, 643.26-954.15 nm
wavelength range was chosen, scanning wavelength interval was 1.29 nm. Each soymilk sample was scanned
three times. Pure soymilks were made according to the regulations in soymilk products industry standard SB/T
10633-2011. A lot of water, essence, thickening agent, food sunset yellow pigment were added to unadulterated
soymilk samples in order to obtain adulterated soymilk samples. In this study, 31 adulteration samples and 62
unadulterated samples were prepared in the processing laboratories. 14 soymilk samples were gathered from the
market. All samples were used to scan the spectrum and determining chemical composition. The experimental
results indicated that smooth lines and clear spectrogram were obtained using Savitzky-Golay and the second
derivative method. Chemometrics method of partial least squares (PLS) was used to the model calibration for
protein and total solid content in samples. The correlation coefficient of predicted value and measured value of
protein and total solid content for soymilk calibration samples were 0.9756 and 0.9489 respectively. The
correction of root mean square error for soymilk calibration samples were 0.186 and 0.175 respectively. 12 and 14
was selected for principal component number respectively. 24 prediction samples were prepared for analyzing
predictive capability. The results indicated that the residual values of predicted value and measured value for
soymilk prediction samples were small and close to zero. The distribution of residual was uniform for both sides
of zero line. The residual sums between predicted and measured protein and total solid content values were -0.074
and -1.191 respectively. The results verified that the calibration models could accurately predict the protein and
total solid content for soymilk samples. According to the standard of soymilk industry, the internal nutrition of
sample was satisfied and the sample was disqualified when the protein mass fraction in soymilk samples was less
than 2%, the total solids mass fraction in soymilk samples was less than 6%. Through comparing the predicted
values of prediction samples with the regulation values by soymilk industry standard, No. 6-22 samples were
disqualified. The resolution of individually adulterated soymilk from all prediction samples was 100% based on
the practical sample collection conditions and measured value by chemical methods,. The results verified that the
protein and total solid content calibration models were capable of discriminating the adulteration soymilk. This
experiment indicated that rapidly detect the major quality index and discriminate adulteration soymilk were
achieved based on NIR spectra. This detection method can be used to support for the healthy and abidingly
development of soymilk industry.

Key words: near infrared spectroscopy; proteins; nondestructive examination; soymilk; adulteration detection;
total solids content
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