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Fig. 1  Absorption spectra of the four edible pigments
1: Sunset yellow; 2: Allure red; 3: Ponceau 4R; 4: Amaranth
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Table 1 Analysis results of solution in which the concentration of every component is close to each other

5 i AR/ (pg « mL™1) fribit/ (pg - mL™ D HRRE/ N
1 A 20. 00 19. 64 —1.83
B 20. 00 20. 15 0.74
C 20. 00 20. 02 0. 10
D 20. 00 19. 82 —0.91
2 A 50. 00 49. 61 —0.79
B 35.00 35.11 0. 31
C 45.00 45.0 80.18
D 25.00 24. 67 —1.34
3 A 20. 00 20. 21 1. 04
B 30. 00 30. 08 0. 26
C 40. 00 40. 14 0. 35
D 50. 00 49.76 —0.48
4 A 8. 00 8. 14 1.72
B 35.00 35.18 0.51
C 40. 00 39.77 —0.58
D 15. 00 15. 05 0. 33

Table 2 Analysis results of solution in which the concentration of every component is not close to each other

P FER AR/ (ug e mL™) cu/(ug e mL™D) e/ (pg e mL ™) c5i/(ug e ml D) cy/(pgemL™D o5/ (pg e mLTY) HIXHREZE/ Y%
1 A 4. 00 3.63 3.98 4. 00 4. 01 0. 25
B 40. 00 40. 21 39. 65 39.91 40. 00 0. 00
C 3. 00 4. 27 3.50 2.95 3.01 0.33
D 45. 00 44. 50 44. 81 44,92 44. 99 —0.02
2 A 45. 00 46. 09 45.16 45. 04 44. 80 44.79 —0.47
B 40. 00 38. 87 39.91 40. 11 39. 96 40. 23 0.57
C 3.50 4. 57 3.61 3.41 3. 64 3.61 3.05
D 4. 00 3.49 3.82 3.96 4.07 4.05 1.23
3 A 45.00 43. 85 45. 06 45.17 45.03 45.07 0.16
B 3. 00 2. 64 3.09 3.08 3.02 3. 06 1. 96
C 4. 00 3. 89 4.12 3.83 4.12 4. 14 3.38
D 3. 00 3.99 2.75 2. 88 2.93 2.91 —3.09
4 A 3. 00 2. 69 3.02 2. 86 2.96 2.97 —1.01
B 4. 00 3.40 3.61 3.72 3.91 3. 86 —3.63
C 45. 00 47. 50 45. 87 45.75 45. 44 44. 96 —0.09
D 45. 00 44.72 45. 36 45.58 45. 47 45. 36 0.79

A: HEH; B: wiska; C. MIRL; D. e
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a2 v I, AWEZELLE 10 FU FRIESYIKRE Table 3 Relative standard deviation (RSD)
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Study of Simultaneous Quantitative Analysis of Overlapping UV Spectra

LIU Hui, HU Yang-dong, [.LU Yan-yue
College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266003, China

Abstract The simultaneous multi-component quantitative determination was proposed without any chemical separation proce-
dure. The method uses optimum wavelength gather obtained after hierarchical clustering and additive validation to reduce correla-
tion of the component spectra., Information of 30 wavelength points after hierarchical clustering analysis was taken and, with the
information of optimum wavelength gather, the absorptivity coefficient and component concentration of solutions were treated as
independent variables, and a constrained optimization model was set up. The concentration awaiting test can be obtained after
one optimization calculation for the mixed solution in which the concentration of every component is close to each other. But for
some solutions in which component concentration is not close to each other, iterative optimization is necessary. The final results
obtained are satisfying with a good accuracy and precision only after about 4 times of iterations, and the relative error can be con-

trolled in 3. 63%. So this method can be used for quantitative analysis of overlapping UV spectra.

Keywords Ultraviolet spectra; Hierarchical clustering; Multi-component quantitative analysis; Iteration; Nonlinear program-

ming
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