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Determination and Survey of Starting Materials, Intermediates, and
Subsidiary Colors in Food Color of Azo Dye by High Performance
Liquid Chromatography

Susumu Ishimitsu®, Ikuko Mishima, Sumniko Tsuji and Tadashi Shibata

A method for determination of starting materials, intermediates and subsidiary colors in food color of
azo dye was developed by use of HPLC. The following conditions were used for analysis: column, L —col-
umn ODS (4.6mm6 X 250mmL); mobile phase, 0.02M ammonium acetate (A), acetonitrile (B); con-
centration gradient, perform the linear concentration gradient from A:B (100:0) to (60:40) for 40min;
detection, starting materials and intermediates at 239nm, and subsidiary colors at 510nm.

Standard material, domestic product and imported product were analyzed by the present HPLC
method and impurites were measured. Recoveries of each impurity from azo dye averaged 99.1~
103. 5%. The detection limit was 0.05ug/g for each impurity.
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Fig.1. Structures of Starting Materials, Intermediates and Subsidiary Colors
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Fig.2. Chromatogram of Starting Materials, Intermediates and
Subsidiary Colors

1 :PyT+TSA 2 :GS 3 RS 4 . RS-SA 5 :CSA
6 :DAADBSA 7 :SS 8 . CSA-R 9 : CSA-G 10 : DONS
11 : FRE 12 2 N-SA +SS-AN 13 : CR-S 14 ; CSA-2N

Forty p 1 of solution containing approximately 0.2 pg
each of compounds was injected to HPLC.
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Fig.3. Chromatograms of Standard and Commercial Sunset Yellow FCF
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VWA EEWEINTWVAE, #2T, #5954 LTL~—col-
umn ODS 3 & UF Inertsil ODS- 2 (4. 6mm¢ X 250mmL) #*
HWTHMEREZRE Lz, BT L8 b RIFRSEERTZ
AL, L—column ODS # Wbz u< b 7S
L% Fig. 2127k L7z, L& L, PyT & TSA 3 U812 2 N-SA
ESS-AN B H T AERVTOTEECE Loz, FC
T, PyT & TSA IZBME IZHRET L, 2N-SA & SS-AN 37
OFEFE LTERE L2, $72, 3,024, 3.229038 £ 198,80
VT B HS, SA B & USNT I3 GIME G L 7.

—7, BIHICEL T, RAOICAVWSRTHWE X ¥
J—VEBBHE LTI VLY N2 o/l A, T
M MU NVEBEERE LTHOWZREIRLTN—25 4
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2. EESRSLIUHHEROEERE

Y- 4 ERISFER D SA & PyT I I RIS HEO
DAADBSA & HS, Y- 5 EARRKIEEE D SA £ SS, RRIGE
BARMED O GS & RS i I UG [ 5 0 DONS, DAADBSA
& TSA B X UFHfita 3 D RS-SA, SS-AN & 2N-SA 2D\
THE L7, $72, R-21RIBER O NT & RS, #IK
TCERRMEY 0 SS & GS dE OIS BUSH IR D TSA B & O°
FRifEE D FRE I22WT, R-40EAEHICRBH STV

1:TSA 2:SA 3:GS 4:RS-SA 5:RS 6:DAADBSA 7:S5S5 8:Y-5

9:DONS 10:SS-AN+ 2 N-SA

BARBUBEF O SS & CSA 3 o0z Kt H A9 DONS 3 &
UMTRlifa 32 D CSA-R, CSA-G, CSA- 2N & CR-S, MBiZkK
TG ECRL R M 3 O RS R AR D GS, RS & TSA IZD W
T, 7, R-102IEAFISER O NT & GS, K HUSFHE &R
Mo SS & RS TG RAED TSA B & U Bita
D FRE IZ2DWTHE L 7=,

FAO/WHO® 3 &£ UK E @ The Code of Federal Regura-
tions (CFR)?DHMEM LB L72L T A, Y-512BVT,
FAO/WHO OHME CIIRRICEHR (SA & SS) B LURIE
MK (TSA & DAADBSA) & O#i130.5% T, T/,
CFR TRRGH A TSH B DONS 131 0% T & HE LT
W5, FIHES, EMEEBLUCCHERTHVARIES
NWicru< b 75 4% Fig. 3R L, FO M, MG
3tk (C*; L,2BLU3) KWBWTHKDO LRZMR
TWw/: (Tablel).

T/, R-1I02OTWMRG 2 8k (C* 5 1BLT3) Ik
W, FAO/WHO O ICE# (NT & GS) o= (0.5%
DT) o#gEL LR 2RMS 507 (Table2).

Y-4,R- 2 B X U R-40DHAAKIZ B T T THARE L
TTholz. ZNODOHI% Table3, 4B L U5 TR L7,

%8B, HPLC v T o M- FEHOHEHEERIX, R-
2 ; 15.86%", R-40; 28.595r, R-102; 23.56%F, Y-4 ;
12,4578 XV Y-5 ; 25.1557CTdh - 7-.
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Table 1. Contents of Starting Materials, Intermediates and Subsidiary Table 2. Contents of Starting Materials, Intermediates and Subsidiary

Colors in Sunset Yellow FCF Colors in New Coccine
Contents (%) Contents (%)

Sample  sA SS G5 RS TSA DAADBSA DONS RS-SA SS-AN+2N-SA Sample NT sS GS RS TSA FRE
Standard ~ ND 0.010 ND ND ND ND ND ND ND Standard ND ND 0.033 ND 0.017 0.005
A* 1 0.110 0.0 ND ND 0.041  0.037 6  0.001 0.018 A* 1 ND ND 0.159 ND 0.065 0.034
2 0.160 0.251 ND ND 0.030 ND ND 0.003 0.025 2 0.018 ND 0.172 ND 0.035 0.027
3 0.033 0.101 ND ND 0.028 ND ND 0.015 0.017 3 0.023 ND 0.163 ND 0.040 0.039
B* 1 0.115 0.311 ND ND 0.045 0.178 1.274 0.9%  0.3%4 B 1 0.267 ND 0.258 ND 0.122 0.024
2 0.040 0.2099 ND ND 0.034 0.19% 1.362 1.025  0.387 5 0.131 D 0.167 ND 0.039 0.014
3 0.038 0.206 ND ND 0.034 0.19% 1.340 1.018  0.381 3 0,966 \D 0.321 D 0.102 0.025

¢t 1 ND 0.297 ND ND ND ND ND  0.149  0.0%9
c 1 0.036 ND 0.151 ND 0.061 0.035

2 0.013 0.177 ND ND ND ND ND  0.012  0.051
2 0.029 ND 0.251 ND 0.090 0.053

3 0013 0.179 ND ND ND ND ND  0.012  0.052
3 0.029 ND 0.252 ND 0.079 0.035

D* 1 0.048 0.159 ND ND ND ND ND  0.117  0.102
D* 1 0.091 ND 0.106 ND 0.029 0.004

2 0023 0300 ND ND ND 0.010  ND ND 0.064
E* 1 ND ND 0.169 ND 0.063 0.035
3 0.021 0.227 ND ND ND 0.008 ND  0.014  0.210 >
E°* 1 0013 002 ND ND ND 0.119 0.002 0.145  0.061 2 0038 ND 0.221 ND 0.031 0.144
F* 1 0.48 0.16] ND ND ND ND  ND  0.008  0.102 3 ool ND 0.198 ND 0.029 0.123
2 0039 0.03 ND ND ND ND  0.103 ND 0.038 F*oo 1 0.049 ND 0.103 ND 0.035 0.004
3 0.023 006 ND ND ND ND ND ND 0.090 2 0.120 ND 0.117 ND 0.014 0.004
G* 1 0.080 0.048 ND ND 0.037 0.052 0.034 0.720 0.2l 3 0.058 ND 0.073 ND 0.012 0.003
H** 1 0.080 0.048 ND ND 0.037 0.052 0.054 0.720  0.211 G* 1 ND ND 0.141 ND 0.078 0.019
Average™ 0.046  0.183 ND ND 0.013 0.047 0.255 0.255  0.213 Average™  0.070 ND 0.178 ND 0.054 0.038

ND:Not detected(<0.00001%) ND: Not detected (< 0. 00001%)

*:Domestic product **:Imported porduct

: . *:Domestic product **: Average of domestic products
**. Average of domestic products ic produ verag p

Table 3. Contents of Starting Materials and Intermediates in Tartrazine Table 4. Contents of Starting Materials, Intermediates and Subsidiary
Colors in Amarance

Contents (%)

Sample SA PyT DAADBSA HS Contents (%)
Sample R TSA FRE
Standard ND ND - ND NT $s @ S
A* 1 0.060 ND - ND Standard ND ND ND 0.020 0.013 0.004
2 0.043 ND - ND A* 1 0.200 ND ND 0.034 0.063 0.046
3 0.120 ND - ND 2 0.078 ND ND 0.024 0.018 0.060
B* 1 0.052 ND - ND 3 0.024 ND ND 0.025 0.005 0.026
2 0.015 0.027 - ND B* 1 0.358 ND ND 0.008 0.120 0.180
3 0.013 0.062 - ND 2 0.067 ND ND 0.015 0.020 0.035
c* 1 0.032 0.052 — ND c* 1 0.118 ND ND 0.051 0.025 0.292
2 0.013 0.052 - ND Average™ 0.141 ND ND 0.026 0.042 0.107
3 0.011 0.062 - ND ND:Not detected (<0. 00001 %)
D* 1 0.048 0. 148 - ND *:Domestic product **; Average of domestic products
E* 1 ND 0.086 - ND
2 0.010 0.084 — ND Table 5. Contents of Starting Materials, Intermediates and Subsidiary
3 0.0 0.056 - ND Colors in Allura Red AC
E* 1 0.055 ND - ND Contents{%)
2 0.033 0.0%4 - ND Sample SS GS RS TSA CSA DONS CSA-R CSA-G CSA-2N CR-S
3 0.0% ND - ND Standard  ND ND ND ND ND ND 0.017 ND 0.003 ND
CO 0.062 ND - ND A* 1 ND 0.048 ND ND 0.010 0.021 0.209 0.047 0.043 0.003
o 0.0 0.076 - ND 2 ND 0.033 ND ND 0.09 0.019 0.01l 0.002 0.005 ND
Average™  0.035 0.045 - ND B 1 0.039 0.017 ND ND ND 0167 0180 0.040 0.383 0.010
ND:Not detected (<0.00001%) - :Same retention time to azo color 2 0.080 0.046 ND ND ND 0.011 0.013 0.001 0.024 0.001
*:Domestic product **:Imported product
=: Average of domestic products c* 1 ND 0.061 ND ND ND 0.098 0.164 ND 0.111  0.015

Average™ 0.024 0.042 ND ND 0.020 0.063 0.115 0.018 0.113 0.006

ND: Not detected (< 0.00001%)

*: Domestic product **: Average of domestic products
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