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Determination of Synthetic Food Colours by HPLC
with Photodiode Array Detector
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Abstract

A simple, rapid, efficient method is proposed for extraction of 13 synthetic water-soluble food colours (Tartrazine,
Amamth, Indigo carmine, New coccine, Sunset yellow FCF, Allura red AC, Eosine, Fast Green FCF, Brilliant
Blue FCF, Erythrosine, Acid red, phloxine, Rose' Bengal) by polyamide resin and for their quantitative by high
performance liquid chromatography (HPLC). Colours (coal-tar dyes) were extracted with polyamide resin and
then determinated by HP1.C. The HPLC conditions using a reverse phase partition type column (Nova-pak C,,),
photodiode array (PDA) detector and 1% Ammonium acetate / 60% acetonitrile in water as eluent, were
acceptable for various kinds of colorants. By the use of the proposed method, a survey of coal-tar dyes was
carried out on 20 samples and that were detected 4.76~133.47 ppm.
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Sample ca. 50 g
!

Shake for 5 min
after add 1% methanolic sodium hydroxide, 50 mL

Centrifuge for 10 min, at 1,800 rpm
before separate aquous layer

Repeat twice above procedures
Absorbed on polyamide C-200 column with suction,
after acidify with acetic acid (pH 5~6)
!
Wash with water, acetone, respectively

Extracted with 1% methanolic sodium hydroxide

Concentrated under vacuum condition,
after acidify with acetic acid (pH 5~6)

Reconstitute 10 mL with water

Fig. 1. Procedure for the extraction of synthetic coaktar
dyes used by polyamide C 200.
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Table 1. Manufactures and purity of 14 Tar colours standards

Tar colour Purity (%) Purchase Supplier Conc. (ppm)
Tartrazine 91.8 Sam Young Chem. Co. Tokyo, Japan 44.046
Amaranth 90.4 Sam Young Chem. Co. Tokyo, Japan 64.184
Indigo carmine 88.4 Sam Young Chem. Co. Tokyo, Japan 51.272
New coccine 84.4 Sam Young Chem. Co. Tokyo, Japan 55.704
Sunset yellow FCF 91.4 Sam Young Chem. Co. Tokyo, Japan 50.270
Allura Red AC F0325 Tokyo Chem. Co. Japan 65.000
Eosine 91.0 Sam Young Chem. Co. Tokyo, Japan 53.690
Fast Green FCF F0146 Tokyo Chem. Co. Japan 92,000
Brilliant blue FCF 95.0 Sam Young Chem. Co. Tokyo, Japan 125.40
Erythrosine 95.7 Sam Young Chem. Co. Tokyo, Japan 63.162
Acid red 93.7 Sam Young Chem. Co. Tokyo, Japan 44.976
Phloxine 89.4 Sam Young Chem. Co. Tokyo, Japan 54.534
Rose Bengal 91.7 Sam Young Chem. Co. Tokyo, Japan 65.107
Acid violet 6B 89.3 Sam Young Chem. Co. Tokyo, Japan 84.835
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Table 2. Operating conditions for the analysis of coal-
tar dyes by HPLC

Instrument : Waters Associate

Detector : Waters M991 Photodiode Array Detector
Wavelength : 220~800 nm (254 nm)

Chart speed : 7 mm/min

Column : Nova-pak C;s Column (15 ecm X 3.9 mm, 4 m)
Attenuation : 0.02 AUFS,

Injection volumn : 10 yL.

Mobile phase

Solution A : 1% ammonium acetate solution
(adjusted to pH 8 with 10% Sodium hydroxide solution)
Solution B : 60% acetonitrile in water

Gradient Table
Time (min.) Flow (mL/min) %A %B Curve
initial 1.0 100 0 *
20 1.0 50 50 6
26 1.0 0 100 8
29 1.0 0 100 6
31 1.0 . 100 0 6
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Fig. 2. Three dimentional plof of the dye mixture at
wide wavelength (220~800 nm).
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Fig. 3. Contour Plot of dye mixtures at wide wavelength
(220~800 nm). Y4: Tartrazine, R2: Amarnth, B2: Indigo
carmine, R102: New coccine, Y5: Sunset yellow FCF, R40:
Allura red AC, R103: Eosine, G3: Fast Green FCF, Bl1:
Brilliant Blue FCF, R3: Erythrosine, R106: Acid red, R104:
phloxine, R105: Rose Bengal.
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Table 4. Recovery of synthetic food colores from
candies

Dye Recovery (%)

FD&C Yellow No. 4 (Tartrazine) 102.0

: FD&C Red No. 2 (Amaranth) 100.0

T BT 7 e FD&C Blue No. 2 (Indigo carmine) 100.2

Fig. 4. Chromatograms of the dye mixture at three FD&C Red No. 102 (New coccine) 100.8

detecting wavelengths. FD&C Yellow No. 5 (Sunset yellow FCF) 101.8

1: Tartrazine 8: Eosine FD&C Red No. 40 (Allura Red AC) 102.0

2: Amarmnth 9: Fast Green FCF FD&C Red No. 103 (Eosine) 98.4

3: Indigo 10: Brilliant Blue FCF FD&C Green No. 3 (F&St Green FCF) 100.7

4: carmine 11: Erythrosme FD&C Blue No. 1 (Bnlhant blue F(:F) 94.4

5: New coccine 12: Acid red FD&C Red No. 3 (Erythrosine) 101.0

6: Sunset yellow FCF 13: phloxine FD&C Red No. 106 (Acid red) 1023

7: Allura red AC 14: Rose Bengal FD&C Red No. 104 (PthXll’lC) 993

Table 3. Detection limit of dyes on three wavelengthes (unit=ng)
Dyes 254 nm 540 nm 620 nm

FD&C Yellow No. 4 (Tartrazine) 54.8 -* -
FD&C Red No. 2 (Amaranth) 59.0 68.3 -

FD&C Blue No. 2 (Indigo carmine) 47.6 164.1 43.0
FD&C Red No. 102 (New coccine) 514 76.2 -
FD&C Yellow No. S (Sunset yellow FCF) 56.5 387.1 -
FD&C Red No. 40 (Allura Red AC) 88.0 68.6 -
FD&C Red No. 103 (Eosine) 570 98.2 -

FD&C Green No. 3 (Fast Green FCF) 2773 249.1 18.7

FD&C Blue No. 1 (Brilliant blue FCF) 290.2 3859 19.6
FD&C Red No. 3 (Erythrosine) 975 58.7 -
FD&C Red No. 106 (Acid red) 65.5 37.7 -
FD&C Red No. 104 (Phloxine) 70.6 238 -
FD&C Red No. 105 (Rose Bengal) 105.3 52.1 -
FD&C Violet No. 1 (Acid violet 6B) 51.7 35.6 -

*: Not detected.
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Table 5. Results for determination of colorants in foods
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Species No. Colour Dyes detected Amount detected (ppm)
1 Red FD&C Red No. 2 2225
FD&C Red No. 40 21.74
2 Red FD&C Red No. 2 5.12
FD&C Red No. 40 5.78
3 Red FD&C Red No. 2 9.45
4 Red FD&C Red No. 2 17.15
: 5 Red FD&C Red No. 40 31.25
Candies 6 Yellow FD&C Yellow No. 4 58.16
7 Yellow FD&C Yellow No. 5 48.34
8 Green FD&C Yellow No. 4 3.99
FD&C Blue No. 1 0.77
9 Green FD&C Red No. 2 106.41
FD&C Blue No. 1 27.06
10 Violet FD&C Red No. 2 51.64
FD&C Blue No. 1 43.77
11 Red FD&C Red No. 2 242
FD&C Red No. 40 248
12 Red FD&C Red No. 2 8.56
Jce candies 13 Red FD&C Red No. 2 21.34
14 Red FD&C Red No. 2 27.15
FD&C Red No. 40 23.71
15 Violet FD&C Red No. 2 41.24
FD&C Blue No. 1 33.37
16 Red FD&C Red No. 2 17.21
17 Yellow FD&C Red Yellow No. 4 20.32
FD&C Red Yellow No. 5 8.17
. 18 Yellow FD&C Red Yellow No. 5 18.26
Soft drinks 19 Green FD&C Yellow No. 4 19.14
FD&C Blue No. 1 1.67
20 Violet FD&C Red No. 2 35.51

FD&C Blue No. 1 26.36
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