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A qualitative analytical method for nonpermitted food colors by HPLC

Hajimu Ishiwata* Masahiro Nagata*!, Yukihiro Sekiguchi*?, Kazumasa Kamakura*?
Takiko Sugita and Takashi Yamada

The Ministry of Health and Welfare has been proposed an analytical method for food colors by
HPLC. Conditions in the method and modified conditions of the proposed method were applied for
permitted and nonpermitted food colors, and relative retention times were obtained. The relative
retention times would be a clue of the confirmation of these nonpermitted colors by other method.
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Table 1. Relative retention times of food colors and nonpermitted colors by HPLC
Color C.I. Number Relative retention time by HPLC
Conditions A *! Conditions B*2

Food red No.2 (Amaranth) Cl. 16185 1.49 1.29
Food red No.3 (Erythrosine) C.I. 45430 5.59 451
Food red No.40 (Allurared AC) C.I. 16035 3.45 285
Food red No.102 (New coccine) ClI. 16256 2.06 2.01
Food red No.104 (Phloxine) C.. 45410 6.50 487
Food red No.105 (Rose bengale) C.I. 45440 7.01 4.95
Food red No.106 (Acid red) C.1.45100 5.48 446
Food yellow No.4 (Tartrazine) C.1.19140 1.00 1.00
Food yellow No.56 (Sunset yellow FCF) C.l1. 15985 2.63 2.32
Food green No.3 (Fast green FCF) C.1.42052 425 3.79
Food blue No.1 (Brilliant blue FCF) C.1. 42090 441 3.86
Food blue No.2 (Indigo carmine) C.1. 73015 1.76 1.46
Acid yellow C.I. 13015 1.06

Acid violet 6B C.1.42640 4.79
Acid blue 3 C.1. 42051 5.42

Azule blue VX C.1. 42045 4.03

Azo rubine extra C.I. 14720 414 3.71
Eosin C.. 45380 5.12

Orange [ C.I. 14600 447 4.06
Orange II Cl. 15510 565

Orange G C.I. 16230 2.50

Orange RN Cl. 15970 5567 4.60
Guinea green B C.I. 42085 6.15

Quinoline yellow C.1. 47005 4.73

Green S C.I. 44090 3.81

Chrysoin S C.1. 14270 1.39

Naphthol yellow S Cl1.10316 1.82

Patent blue V C.l. 42051 5.49 433
Fast red E C.l. 16045 4.02

Fastred S C.1. 15620 4.95
Brilliant black BN C.l.28440 2.95 241
Brilliant milling green C.I1.42100 5.27

Benzyl viclet 4B C.I. 42604 6.30

Ponceau 3R C.I. 16155 464

Ponceau 6R C.I. 16290 0.30 021
Ponceau R Cl. 16150 4.19

Pornceau SX C.I. 14700 445 3.91
Martius yellow Cl1.10315 432

Red 2G C.I. 18050 3.18

Red 6B C.1. 18055 2.95

*I HPLC conditions proposed by the Ministry of Health and W elfare”
Column: TSK-gel ODS-80Ts (4.6 mm x 150 mm); mobile phase: a mixture of 0.01 mol/4 diammonium
hydrogenphosphate and methanol (9:1), linear gradient (0 to 25 min) to the ratio (2:3), and held
the ratio; flow rate: 1 m ¢ /min; detection: 254 nm (or 200-700 nm)

*2 HPLC condition® modified the above conditions (see Fig. 1)
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Fig. 1. High-performance liquid chromatogram of permitted
and some nonpermitted food colors

HPLG conditions®

Column : Zorbax C8 (4.6 mm X 150 mm) ; Mobile phase :
0.02 mol/¢ ammonium acetate solution-methanol (0 to 100%)
linear gradient (0 to 30 min), and held 100% methanol; flow rate:
1 m¢/min; detection: 510 nm
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