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0. 01 s °

Table 1  The result of actual volumetric proportion, actual
molar proportion and analytic proportion in alcohol

and acids liquid samples

purel pure2 pure3
20:0.60:0.20 0.60:0.20:0.20 0.33:0.33:0.33
26:0.55:0.19 0.68:0.16+:0,16 0.42:0. 29:0.29
0.23:0.54:0.23063:0.17:0.20 0 36:0 27:0. 37

o

o
w

Table 2 The result of actual volumetric proportion, actual
molar proportion and analytic proportion in dilute

solution samples

dilutel dilute2 dilute3
0.20:0.60:0.20 0.60:0 20:0 20 0.33:0. 330,33
0.26:0.55:0.19 0.68:0,16:0. 16 0.42:0.29+0.29
0.26:0.59:0.150.72:0,15:0.13 0.41:0.30:0.29

Table 3 The statistical analysis between actual spectra and

analytic spectra in alcohol and acids samples

purel pure2 pure3

1. 3718
23349

1224 7
0. 012 9
0. 979 3

1. 083 3
0. 007 6
0. 993 0

F 11359
t 0. 0214
R 0. 988 2

Note: Analytic spectra are calculated by linear addition according to

analytic proportion and the spectra of alcohol and acids

Table 4 The statistical analysis between actual spectra and

analytic spectra in dilute solution samples

2.2

113

3
Fig 3 The derivative spectra of three kinds

of sheet tobacco leaf samples

5
Table 5 The result of actual mass proportion and analytic

proportion in sheet tobacco leaf samples

tobaccol tobacco2 tobacco3
0,200,600, 2006020 200,20 0.33:0,33:0.33

0.20:0.58:0.220.51:0.24:0.25 0.23:0 37:0.40

[$a}

10% s ;

a=0. 01 s

Table 6 The statistical analysis between actual spectra and

analytic spectra in sheet tobacco leaf samples

tobaccol tobacco 2 tobacco 3
F 1. 002 9 1. 001 3 1. 002 4 1. 2378
t 0.0118 0.012 3 0. 009 9 2.330 2
R 0. 999 9 0. 999 8 0. 999 9

Note: Analytic spectra are calculated by linear addition according to

analytic proportion and the spectra of sheet tobacco leaf

dilutel dilute2 dilute3
F 1. 1934 1. 2238 1L 2716 1. 3718
t 0. 126 2 0. 180 8 0. 1215 23349
R 0.993 3 0.9917 0. 987 4
Note: Analytic spectra are calculated by linear addition according to

analytic proportion and the spectra of dilute solution
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Study on the Analysis of the Proportion of Mixed Samples with Near
Infrared Spectroscopy and Non-Negative Coefficients Regression

LI Xue-ying', SHU Ru-xin*, LUAN Ltli', LI Kai', YANG Kai*, LI Jun-hui'*, ZHAO Long-lian', ZHANG Ye-hui',
ZHANG Lu-da’
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Abstract In the process of practical production, it is important to accurately analyze the proportion of mixed samples with high
speed, which plays a great role for quality control and formulation design in food and agricultural processing. Traditional solution
is to build statistical model with a large number of representative samples, which is both labor-intensive and time-consuming. In
this paper, the proportion of alcohol and acids mixed samples,and their dilute solution mixed samples(used carbon tetrachloride
(CCly) which has no near-infrared absorption characteristics as the solvent medium) ,as well as sheet tobacco leaf mixed samples
are respectively analyzed by using near infrared spectroscopy, SG smooth and non-negative coefficients regression, which verifies
the feasibility of analyzing the proportion of the mixed samples. The results show that, the analytic proportion of transmission
spectra of alcohol and acids according to non—negative coefficients regression is closer to actual molar proportion with result error
less than 4%. The result of the dilute solution is much better with error less than 4% . The analytic proportion of diffuse reflec-
tance spectra of sheet tobacco leaf according to non-negative coefficients regression is highly accurate with error less than 10%.
In the meantime, it has a highly consistency between actual spectra and analytic spectra of mixed samples; and the result of F-

test and T-test shows that there is no significant difference between them and the confidence level is 0. 01. It has the reliability of
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analytical proportion in theory. With the spectral data of several pure samples, the proportion of mixed samples can be thus ana-

lyzed, which has a good application prospect for quality control and formulation design in food and agricultural processing.

Keywords Near infrared spectroscopy; Non-negative coefficients regression; Proportion analyzing
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