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Condition 1 ‘

Sample 10 mL

Add 50 mL of water
Mix
Adjust to pH4 with 10% acetic acid solution

Polyamide column

Wash with 25 mL of acetic acid solution (1—100)
Wash with 20 mL of water
Elute with 40 mL of 2%ammonium- ethanol solution

Eluate

Neutralize with 10% acetic acid solution
Dry on water bath (80°C)

Residue

Dissolved with 50% ethanol

TLC or HPLC

Fig. 1. Analytical Method of Coloring Agents in Syrup

25 nLAHRRICEAT L, &1 2 AW CER% (Fig.3) |,
BFELSHEZ LI RS T2%T VE=T « F ) —R
wTHiL L, sfEfEOGRIMMKRA Bz, b 251
TEMALLEZA, SEERKERMMA—K L. £,
K FEH R 2 AT L LICHER S - YRR &2 B T
WAL, SMICRELZE 25, AT & EERK
DAR Y MIDBEL 7272, DLEOFERNS, bodk
BWAR Y MIREBHIFEROH - 72R102, Z Do AR
v MITLCOF SISV 22 BIEICFRE, R40, R2,
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Condition 2

Fig. 2. TLC Chromatograms of Syrup

stl: mixed standard solution of R2, R102, Y5 and R106
sa @ sample solution

*2 : standard solution of R40  *3 : standard solution of FRE

st2: mixed standard solution of R105, R104, R3 and R106
*1 : sample solution and 5 red mix standard solutions (P6R, R2, R102, R40 and FRE) were applied
*4 : mixed standard solution of P6R, R2 and R102

Condition 1 : TLC plate ; RP-18F,,s (MERCK. aluminium sheet), developing solvent ; CH;OH-CH;CN-5%Na,SO, solution (3:3:10)
Condition 2 : TLC plate ; silicagel60F,s, (MERCK, aluminium sheet), developing solvent ; CH;COOC,H;-CH;0OH-28%NH,OH (10:3:3)
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Fig. 3. TLC Chromatogram of Syrup

Sample solution for TLC was applied in strip form and
developed using condition 1 (the same condition as in Fig.2)
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Fig. 4. HPLC Chromatograms of Syrup

HPLC condition : column ; COSMOSIL 5C,¢-AR-II (4.6 mm i.d. X250 mm),
mobile phase ; (A) CH;CN-CH,;OH-water containing 0.5%CH,;COONH,, (B) 0.5%CH,COONH, .

A:B(10:90)—30min—(100:0) keep for 10min

flow rate ; 1.0 mL/min, column temp. ; 40°C, injection vol. ; 10 uL, PDA detector ; 400~700 nm (520 nm at the time of quantification)

() : retention time (min)



180

SO;Na

Fig. 5. Chemical Structures of 5 Red Colorants Detected From Syrup
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Table 1. Quantitative Values of Each Color in Syrup
by HPLC and Ratio of Each Color to R102

Quantitative value Ratio of each color

1))

2)

3)

4)

5)

6)

7)

8)

9)

10)

(g/kg) to R102 (%)
R102 0.29 —
R2 0.002 0.6
P6R 0.001 0.3
FRE 0.0004 0.1
R40 0.006 -
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Study of Subsidiary Colors Detected in Syrup Used Red No. 102

Yuki SADAMASU?, Hitomi KYOKO?, Narue SAKAMAKI?, Tacko KATOP and Kimio MONMA?

Four types of red pigment in addition to Red No. 102 (New Coccine) which was listed in the ingredients were detected in fruit syrup
produced in Pakistan. Analysis by thin-layer chromatography and HPLC revealed that these red pigments are Fast Red E, Red No. 40
(Allura Red AC), Red No. 2 (Amaranth), and Ponceau 6 R. Fast Red E, Red No. 2, and Ponceau 6 R are known as subsidiary colors of
Red No. 102, but it was also considered possible that these had been added to the syrup. When the quantitative values of these
subsidiary colors were determined by HPLC, the ratio of Fast Red E, Red No. 2, and Ponceau 6 R to Red No. 102 were less than 1%.
Fast Red E, Red No. 2, and Ponceau 6 R were detected at the same time; these were presumed to be subsidiary colors of Red No. 102.
On the other hand, Red No. 40 was not reported as a subsidiary color of Red No. 102, and it was thought unlikely that it was
generated even though its chemical structure was considered, so it was speculated that there is a high possibility of carry-over or
addition.

Keywords: New Coccine, Amaranth, Ponceau 6R, Fast Red E, subsidiary color, thin-layer chromatograph, HPLC

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan

b Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out
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