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Fig. 1 Corrected absorption spectra of R102, R106,
B1, and mixed test sample of three compounds

: R102 : R106 : B1 =1.24: 37.10 : 61.66;
2 R102; <ot R1QG wvssnrnen - Bl

3.2 FREEICKBHHIE
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Table 1 Multiple regression equation for food dye

mixture
No. b, bs bs d R
1 0.99849  0.01004 0.00042 —0.00057 1.00000
2 0.99098  0.05199 0.00089 —0.00065 1.00000
3 0.00000 0.01022 0.99997 0.00139 1.00000
4 0.00002 0.05213 0.99988 0.00141 1.00000
5 0.01196  0.99730 —0.00097 0.00162 0.99999
6 0.05485 0.98891 —0.00064 0.00165 0.99999
7 0.00942  0.00034 1.00034 0.00167 0.99999
8 0.05203  0.00011 0.99968 0.00192 0.99999
9 0.99909  0.00080 0.00951 0.00087 1.00000
10 0.99824  0.00068 0.05304 0.00070 1.00000
11 0.00209  0.99799 0.00924 0.00194 0.99998
12 0.00147  0.99079 0.05298 0.00148 0.99999
13 0.81092  0.78718 0.01839 0.00123 0.99997
14  0.88940 0.51582 0.01888 0.00161 0.99998
15 0.01754  0.84320 0.85704 0.00320 0.99998
16  0.01939  0.59215 0.99789 0.00318 0.99998
17 0.59497  0.01946 0.99689 0.00243 0.99998
18 0.97249  0.02051 0.98391 0.00203 0.99999
b: coefficient (b;: R102; be: R106; bs: Bl); d: intercept;

R: multiple correlation coefficient
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SO THEFRITIZIFILEAEEE LRV, Table 212
Table 1 DEFIZER % AW T 18 HORBRAOREGLE
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Table 2 Analytical ratio of food dyes in mixture calculated by DCR and other methods
N DCR PCR PLS Theoretical Value
o.
R102 R106 Bl R102 R106 Bl R102  RI106 Bl R102 R106 Bi
1 98.94 1.02 0.04 2.95 2.61 99.01 0.99 —
2 94.82 5.10 0.08 4.43 4.16 94.80 5.20 —
3 0.00 1.05 98.95 3.94 2.62 — 1.00 99.00
4 0.00 513 94.87 6.01 491 — 5.00 95.00
5 1.16  98.84 0.00 4.60 2.16 1.00 99.00 —
6 513  94.87 0.00 7.55 5.50 5.00 95.00 —
7 0.94 0.03 99.02 5.39 2.73 1.00 — 99.00
8 5.00 0.01 94.99 7.87 4.20 5.00 — 95.00
9 98.99 0.08 0.93 3.92 2.62 99.00 — 1.00
10 94.95 0.07 4.99 5.46 5.38 95.00 — 5.00
11 0.20  98.91 0.88 3.61 1.96 — 99.00 1.00
12 0.14  94.96 4.90 5.99 4.65 — 95.00 5.00
13 4957  49.32 1.11 49.45 49.55 1.00
14 61.90  36.80 1.30 61.66 37.10 1.24
15 1.01 49.98 49.00 1.00 49.55 49.45
16 1.20  37.63 61.17 1.24 37.10 61.66
17 37.17 1.25 61.58 37.11 1.25 61.64
18 49.46 1.07 49.47

49.50 1.00 49.50

Unit: weight per cent (w/w); Italic: mixing ratio of purposeless compound
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Fig. 2 Corrected absorption spectra of corrected
value, calculated value, and corrected value of differ-
ence of corrected value and calculated value for test
sample

Test sample: R102: R106 = 99.01:0.99. Only R102
was used as known sample for multiple regression
equation. : Corrected value of test sample
(A); o : Calculated value by multiple regression
equation (B); : Corrected value of (A — B);
et COTTECtEd Value of R106
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R106 2% 99.01 : 0.99 IZ{HA L T 5% RAERHE | OMEED
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Fig. 3 Corrected absorption spectra of difference of
corrected value and calculated value for test sample

Test sample: R102:R106 = 99.01:0.99. R102 and
R106 were used as known sample for multiple regres-
sion equation.
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aRkoEHbd2Ls, BT %A &
LCATE, BaRARDAOIEmPREEL T T
b, WETHZERLEARBOADREIRKD LN
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WL ENTE.
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PCR K. UF PLS O FHER 12 DCR & ) BHEESMEVIERE L
Tol, LALads, BRELK10% Do 2 EEHOR
HFEFTHNIL Table 3ITR L7 L9 IZ DCR, PCR, PLS
DVFRZHWCLIESHE TR UEEORE CRELZ R
DB ENTET.
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Table 3 Ratio of food dyes in mixture

Calculated value

PLS Theoretical Value

No. DCR PCR
R106 Bl R106 Bl R106 Bl R106 Bl
1 84.86 15.14 86.59 13.41 85.13 14.87 85.00 15.00
2 51.25 48.75 53.61 46.39 50.42 49.59 50.00 50.00
3 8.23 91.77 10.73 89.27 9.71 90.30 10.00 90.00

Unit: weight percent (w/w)

FAEBEEVPREL TV EDELOHENTEETH -
7z. DCR I, KRAMABITRAESN TV I 8LEMOHRE
BEAEE L LTER T 572320 C, MEMRE, PCR, X
12 PLS &I L THMTREM 2 8T 5 2 L TE 5.
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The quantitative analysis of different calculation method of regression analysis (DCR) is per-
formed without a calibration curve and separation process. Also, the mixture ratio of an
unknown sample is determined from the coefficient of the multiple regression equation using
the measured values of two or more known samples and one unknown sample. In the present
work, the mixture ratio of small component in food dye mixture was calculated from 431
absorbance data of known and unknown samples measured by a spectrophotometer. As a
result of calculations, a small component in a food dye mixture in an unknown sample was deter-
mined very correctly by DCR. The detection limit of the small component in the food dye mix-
ture by this method was about 1%. The reproducibility of the purple dye mixture ratio was
examined using a test sample (red dye : purple dye = 99.01 : 0.99), and the relative standard
deviation from the calculated result was 3.63%. Also, the relative standard deviations of PCR
and PLS were 26.36% and 12.9%, respectively. Furthermore, the existence judgment of a non-
recognized small component in an unknown sample of food dye was performed based on the dif-
ference in the corrected value and the calculated value.

Keywords : different calculation method of regression analysis (DCR); small component in food
dye ; existence judgment of a non-recognized small component; spectrophotometry.
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