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Fig. 1 The Relation between the D and the Relative Content x;

of the Gaussian curve simulates mixed signal

(a); The addition of two source signal; (b): The series of addition
for two sources signals in the different proportions; (¢): The relation

of the D value to the component radio X
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Table 1 The results of the TGS content and the angle
of value in two-compooent samples

i TGS B Ci/ % Je fi{E D;
Sy 100 0

S 90 0.2255
S; 70 0.467 2
Ss 50 0.891 3
Sy 30 1. 080 8
Sy 10 1.385 1
Sio 0 1.569 1

HHARES, . S, Sos Sg o TGS B K i 22 7047 WL
K2R,

*2 VNASBUNEESRESNER
Table 2 The results and error analysis

of two-component samples

4y ;ﬁ’f{f TGS  flEME Wi @; TGS w2 PFEAXﬁ%
St/ % D; /% /% =/ %

S 79. 67 0.383 6 77. 68 —1.99 —2.50
S, 60. 59 0.607 8 62.93 2.34  3.86

Ss 39. 04 1.001 8 37.13 —1.91 —4.89

S 19. 74 1.282 4 18.55 —1.19 —6.03

i % 2 &5 R AT AS 2 3% 0 R A E WAL Sy B g
I 0 2 RS e OO T AT L TN A SR AR

WEMTF £2.50%~6.03%,
3.3 MBS TGS §EH#

S M3 2 WA & wa M r I B XA, TR 12 A
BEAE & (Ko —Kp) &5 D, . g55R % 3.

x3 WBMERPIGS EESKAELER
Table 4 The results of the TGS content and the angle

of value in de-acylation samples

Beah o fEME TGS ER MEa MEE TGS HHE
% D; /% g7 D; %
K, 1.565 4 0.24 K; 1.3835 18.29
K, 1.5629 0.70 K 1.3811 18.68
K; 1.555 4 1.43 Ky 1.292 0 25.93
K, 1.525 8 6. 41 Ky  1.1635 32.96
K 1.501 3 9.36 Ki; 0.854 6 50. 50
Ks 1.454 3 10. 06 Ki  0.677 4 57.28

T RS B A R, W ORR  B Br B AR A
FREQE A3 NS AR ME 4R, 24 D fEH=>1.5 i, gl 7 A ol 4K
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Table 4 The results and error analysis

of de-acylation samples

FEME BIME TGS fwz FEba)

HYAE TGS

WS awm/v D, SR/ /% mE/Y
I, 0.93 1.561 0 0. 88 —0.05 —4.55
L, 8.73 1.508 8 8. 48 —0.29 —2.87
Ls 16. 46 1.423 1 16. 64 0.11 1.10
Ly 17.61 1.344 4 21.13 1. 40 7.12
Ls 39.45 0.993 7 41.16 1.71 4. 32

it 4 BRI E] 5 415 R I E A5 R 5w oR A 6
PEAH PEA . O A5 R AL . AR IR ZEAE 1. 0906 ~7. 102,
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Table S The results and error analysis
of products of synthetic
gn  WEE BUNE TGS LTS fa% MM
D; EH/ % i/ % /% WA/ N
Ry 0.980 7 44.78 42.61 —2.17 —5.10
R; 1.0211 39.59 37.22 —2.37 —6.37
R; 1.176 4 30.73 28. 17 —2.56 9.09
R, 1.207 1 28.97 31. 24 2.27 7.27
Rs 1.270 8 25. 34 26.76 1.42 5. 31
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Mid-Infrared Spectral Combined Vectorial Angle Method for Direct
Quantifying the Content of Sucralose
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Abstract The diversity of components and interferences of spectral overlapping highly and background reduce the features of the
mid-infrared of the complex mixtures. Furthermore, the mid-infrared spectrum of a multi-component complex sample is generally
not a simple sum of spectra of the components. Chemometrics techniques are needed for quantitative interpretation of the
mid-infrared spectra. The problems of serious overlap and nonlinearity in infrared spectra were solved by data accumulation,
feature extraction and correction modeling from chemometrics methods such as PLLS and ANN, etc. And bi-measurement quanti-
tative analysis was applied preliminarily based on Lambert Bill’s law and the popularization of the sampling technology of ATR.
Then how to reduce these disturbances and ensure the accuracy of the results effectively was the main direction of research.
Based on evaluating the spectral intensity of optical channel and background, this study proposed a new approximate linear quan-
titation method combined with vector angle transformation. Through the preliminary theoretical calculation, it was found that
there was a certain relationship between the multi-component mixture and the vector angle value of the relative content in the
mixture, and the relationship was not influenced by the batch sampling. Further, the Gauss curve was used to simulate the
mixed signal, which fully illustrated a linear correlation within a certain range if suitable wavelength range was selected, and the
correlation was not affected by the change of the measurement conditions. The KBr compression method was used to get the
mixed samples, into which the components were added step by step, and the spectral and mixed-sample spectral signals were ob-
tained. The first order derivation was carried out to eliminate the additive error signals which were converted into the space vec-

tor angle to the elimination of light path difference in batch sampling, and then they converted the content into a percentage. The
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angle values of the mixed samples have simple linear relationships with the contents of the reference materials. Then the quanti-
tative analysis was made by using the standard curve of the calculated result angle values and the contents. This method was uti-
lized to determine the contents in samples of the mixing of TGS and TGS-6-A (two-component systems), and the deacylated
products of TGS-6-A (multi-component systems) with satisfactory results. The established correlation coefficients (r) of the
standard curves were all above 0. 995 0 and the relative errors were less than 8% . The result shows the established analytical
method could meet the content analysis of multi-component samples. It has great reference value for the study of multi-compo-

nent samples by mid-infrared transmission spectroscopy.

Keywords Mid-infrared spectral; Vector angle; Sucralose; Direct quantitative
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