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Abstract: A method for the measurement of Sudan I Sudan I Sudan Il and Sudan B in chili

oil using high performance liquid chromatography ( HPLC) with on-ine photochemical
derivatization and fluorescence detection has been developed. The Sudan dyes were separated
on an SB-C18 column in a single run by the mixed mobile phase of acetonitrile-water with a gra—
dient program. A laboratory-built time/energy programmed photochemical reactor ( PCR) with
an ultraviolet mercury lamp was installed between a photodiode array detector ( PDA) and a
fluorescence detector ( FLD) and it was applied to convert the non-or weakly fluorescent
Sudan dyes into fluorescence emission components. The photochemical derivatization condi-
tions and fluorescence detection parameters have been investigated and optimized. The recov—
eries of the standards spiked in real chili oil samples for all the dyes were 81.3% —100. 4%. The
relative standard deviations ( RSDs n =6) of the fluorescence signal intensity at the spiked lev—
el of 0.8 mg/kg were 2. 6% —3.8%. The limits of detection ( LODs) were in the range of 0. 009
—-0.054 mg/kg and the limits of quantification ( LOQs) were 0.030 —0. 181 mg/kg which were
better than those of the commonly used HPLC coupled with PDA. The developed method which
is simple sensitive and selective can be applied to the routine analysis of Sudan dyes.

Key words: high performance liquid chromatography ( HPLC) ; ondine photochemical derivat—

ization; fluorescence detection; Sudan dyes; chili oil
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Fig. 1 (a) PDA chromatogram and ( b) FLD chromatograms of the standard solution of Sudan I 1 1I and B
Sudan [ and Sudan II: 4 mg/L; Sudan II: 0.5 mg/L; Sudan B: 1 mg/L. PDA detection: 477 nm for Sudan [ 492 nm for Sudan
I 502 nm for Sudan I 509 nm for Sudan B. For the conditions of FLD detection see Table 1.
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(a) Excitation and (b) emission spectra of Sudan dyes before and after irradiation

Conditions: PTFE tube length 6 m; irradiation time 65 s; lamp voltage 220 V.
Curves: 1. UV lamp ON; 2. UV lamp OFF.
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Fig. 3 Effects of irradiation time and light intensity on the fluorescence signals of Sudan dyes
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Fig. 4 Effect of formic acid content in mobile phase Table 2 Recoveries of Sudan dyes spiked
on the fluorescence signals of Sudan dyes in a chili oil sample %
The conditions were the same as in Fig. 2. Analyte 0.8 mg/kg 2 mg/ke 4 mg/kg
Sudan I 93.1 89.8 86.6
700 Sudan II 100.4 99.4 85.2
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600 [ Sudan B 92.7 86.9 82.6
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Fig. 5 Effect of reaction temperature on the 1.3 1.4
fluorescence signals of Sudan dyes _
The conditions were the same as in Fig. 2. ( 8D n = ]O) 3
(LOD); 10
2.4 (LOQ). 3
( RSD) LOD LOQ
o 6 PCR PDA
0.8 mg/kgo 1.3 m B PDA
1.4
RSD. I.0I0. M B
3 HPLCFLD N . () HPLC-PDA/FLD
Table 3 Linear ranges linear equations correlation coefficients (72) for HPLC-FLD method and limits
of detection ( LODs) limits of quantification ( LOQs) for HPLCPDA /FLD method
Linear range/  ( Retention time . . N LOD/( mg/kg) LOQ/(mg/kg)
Analyte . Linear equation re
(mg/L) +SD) (n =5) /min FLD PDA FLD PDA
Sudan [ 0.1-10.0 6.08 £0.01 y =227.98x +16.459 0.9963 0.052 0.054 0.172 0.180
Sudan 1[I 0.1-10.0 8.75 +0.02 y =183.58x +28.086 0.999%4 0.054 0.081 0. 181 0.270
Sudan [II 0.01-2.0 12.1+0.03 y =10233x —25.594 0.9981 0.009 0.092 0.030 0.307
Sudan B 0.02-2.0 18.0£0.02 y =2342x -38.15 0.9998 0.022 0.199 0.074 0.664
y: peak area; x! mass concentration mg/L.
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