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Table 1. Information of Colorant Standard Product

No. Colorants Abbreviation C.I.No. CAS.No. Molecular
Weight (g/mol)

1 Food Red No.2 (Amaranth) R2 16185 915-67-3 604.48

2 Food Red No.102 (New Coccine) R102 16255 2611-82-7 604.48

3 Fast Red E FRE 16045 2302-96-7 502.42

4 Ponceau 6R P6R 16290 5850-44-2 706.52

5 Food Red No.40 (Allura Red AC) R40 16035 25956-17-6 496.42

6 Cresidine Azo Schaeffer's Salt Color CR-S 61660-28-4 394.38

7 Cresidine Sulfonic Acid Azo B-Naphthol Color CSA-2N 61660-27-3 394.38

8 Cresidine Sulfonic Acid Azo G Salt Color CSA-G 374784-31-3 598.47

9 Cresidine Sulfonic Acid Azo R Salt Color CSA-R - 61660-30-8 598.47

10 Food Yellow No.5 (Sunset Yellow FCF) Y5 15985 2783-94-0 452.37

11 Sulfanilic Acid Azo G Salt Color SA-G 84030-17-1 554.41

12 Sulfanilic Acid Azo R Salt Color SA-R - 50880-65-4 554.41

13 Aniline Azo Schaeffer's Salt Color Orange RN 15970 1934-20-9 350.32

14 Sulfanilic Acid Azo B-Naphthol Color Orange I 15510 633-96-5 350.32

Table 2. Product Ion Scan Parameters of 4 Colorants and Subsidiary Colors
No. Colorants Precursor Ton Fragmentor Collision No. Colorants Precursor Ion Fragmentor Collision
(m/z) Voltage(V) Energy(V) (m/z) Voltage(V) Energy(V)

1 R2 537 250 30 8 CSA-G 531 350 30
2 R102 537 250 20 9 CSA-R 531 250 30
3 FRE 457 250 30 10 YS 407 250 30
4 P6R 308 100 25 11 SA-G 487 350 30
5 R40 451 250 30 12 SA-R 487 250 30
6 CR-S 371 150 40 13 Orange RN 327 200 40
7 CSA-2N 371 150 30 14 Orange 1I 327 200 30
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Table 3. Rf value and HPLC Retention Time of 4 Colorants and Subsidiary Colors

Rf value HPLC
No. Colorants Retention time

Condition 1 Condition 2 (min)
1 R2 0.79 0.03 7.6
2 R102 0.58 0.07 11.0
3 FRE 0.23 0.29 18.3
4 P6R 0.96 0.01 2.5
5 R40 0.35 0.23 14.9
6 CR-S 0.02 0.51 29.6
7 CSA-2N 0.02 0.52 31.1
8 CSA-G 0.78 0.03 7.6
9 CSA-R 0.83 0.03 6.8
10 Y5 0.48 0.2 12.3
11 SA-G 0.89 0.04 5.5
12 SA-R 0.96 0.02 3.9
13 Orange RN 0.05 0.54 27.2
14 Orange || 0.06 0.54 27.3

Condition 1 : TLC plate ; Silicagel RP-18F,s4s (MERCK, Aluminium sheet), Developing solvent ; Methanol-Acetonitrile-5%Sodium sulfate (3:3:10)
Condition 2 : TLC plate ; Silicagel 60F,s4(MERCK, Aluminium sheet), Developing solvent ; Ethyl acetate-Methanol-28%Ammonia (10:3:3)

stl 1 2 3 4 stl stl 5 6 7 8 9 stl stt 10 11 12 13 14  stl

Fig. . TLC Chromatograms of 4 Colorants and Subsidiary Colors
stl : mixed standard solution of R2, R102, Y5 and R106 st2 : mixed standard solution of R105, R104, R3 and R106
1:R2 2:R102 3:FRE 4:P6R 5:R40 6:CR-S 7:CSA-2N 8:CSA-G 9:CSA-R 10:Y5 11:SA-G
12 : SA-R 13 : Orange RN 14 : Orange II

Condition 1 and condition 2 used the same conditions as in Table 3
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Fig. 2. HPLC Chromatograms and UV-VIS Spectra of 4 Colorants and Subsidiary Colors (10 pg/mL)

HPLC condition : Column ; COSMOSIL 5C;5-AR-11(4.6 mm i.d. X250 mm, Spm),

Mobile phase ; (A) Methanol-Acetonitrile-Water Containing 0.5% Ammonium acetate,

(B) 0.5% Ammonium acetate , A : B(10 : 90)—30min—(100 : 0) Keep for 10min,

Flow rate ; 1.0 mL/min, Column temp ; 40°C, Injection volume ; 10 pL, PDA detector ; 200~800nm
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Fig. 3. LC-MS/MS Product Ion Spectra of 4 Colorants and Subsidiary Colors (20 pg/mL)

LC-MS/MS Condition : Column ; CAPCELL CORE Cg (2.1 mm i.d. X 150 mm, 2.7 um),
Mobile phase ; (A) 0.01 mol/L Ammonium acetate, (B) Acetonirile, A 98% (0min)—40% (20min),

Flow rate ; 0.25 mL/min, Column temp ; 40°C,

@  Precursor ion

Injection volume ; 2 pL
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Study of Subsidiary Colors Detected by Colorant Analysis in Food

Mayumi TAKEMORT, Eri SATO? Hitomi KYOKO®, Yuki SADAMASU? , Narue SAKAMAKI?, Keiko USHIYAMA?
and Chigusa KOBAYASHI*

We summarized the test results of colorant- derived subsidiary colors, as analyzed by colorant analysis method in food. R2, R102,
R40, and Y5 subsidiary colors, available as standard products, were analyzed by TLC, HPLC, and LC-MS/MS; analytical information,
such as Rf'value, retention time, HPLC chromatograms, and PDA spectra were collected. The subsidiary colors derived from R2 and
R102 were easily distinguished. For the subsidiary colors derived from R40 and Y5, separation from the main color was good, but some
colors had subsidiary colors that were difficult to distinguish by TLC or HPLC, analysis by LC-MS/MS was considered effective.
These data are useful for measuring unknown colors detected by colorant analysis in food, and contribute to speeding up judgment and

improving the reliability of the analysis.

Keywords: Colorants, Subsidiary color, High performance liquid chromatograph (HPLC),
Liquid chromatograph / Tandem mass spectrometer (LC-MS/MS)
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