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Deter mination of 10 dyesin hotpot material and chill by ultra performance
liquid chromatography with gel permeation chromatography cleanup
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ABSTRACT: Objective To establish a method for the determination of 10 dyes in hot pot material and chili
oil. Methods Ten dyes in chili oil, hotpot material and other foods with abundant fat were detected by gel
permeation chromatography (GPC) with ultra performance liquid chromatography (UPLC). At the same time
the effectiveness was verified. Results Spiking experiments were carried out in high, medium and low level,
respectively. Recoveries of chili oil and hotpot material were between 56.0%~96.4% and 70.0% to 98%, the
RSD (n=6) were between 1.9% to 8.2% and 1.8% to 7.9%, the limits of detection (SN=3) were between
0.009~0.051 mg/kg, and the limits of quantification (YN=10) were between 0.030~0.153 mg/kg. Conclusion
This method is simple to operate with good stability and is suitable for the application in daily testing work.

KEY WORDS: dye; gel permeation chromatography; ultra performance liquid chromatography; chili oil;

hotpot material

#E&WA: (JB00119661123D) (2014013126)

Fund: Supported by the Platform Construction Project of Hebei Science and Technology Department (JB00119661123D) and the Technology
Support Project of Langfang City (2014013126)

*BiES: , , E-mail: yanglixin241@163.com

*Corresponding author: CHANG Feng-Qi, Chief Technician, Hebei Center for Disease Control and Prevention, No.97, Huaiandonglu Road,
Yuhua District, Shijiazhuang 050021, China. E-mail: yanglixin241@163.com.



648 6
): , 0.22um
1 5 5
, , , ( ,
, Thermo fisher , ); Mili- Q
[ ’ I ~IV, 7B, B,
B, G, , )
Dr. Ehrenstorfer GmbH, 99.5%
< [~V 22 ARHIECH
[2-4]
10
“ T mL , , , 1000 pg/mL
v v , -18C
, ) 100 pL
[5?6] 10 mL , >
[7-9] [10] [11-13] 10 pg/mL ’ +e
’ [14,15] ’ ’

(solid phase extraction, SPE)!'®'"
(matrix solid-phase dispersion, MSPD)“S‘ZO]

b}

5 >

?U(gel permeation

chromatography, GPC)

, GPC
(ultra performance liquid chromatography,
UPLC) 10
2 MR5RE
21 E5EF
DAD (Acquty UPLC,
Waters ); (AccuPrep
MPSTM, JZ Scientific ); 25 g
Bio-Beads S-X3 300mm><20 mm
(MMS-310, EYELA );
(N-1001, EYELA ); (G560E,
Scientific Industries ); (I,

Associaes ); (KQ-600E,

R :(90:10, v:v)

10 20 40 80 100
, , CAS
) 1
23 UFEKMH
Waters BEH Cg
(2.1 mmx100 mm, 1.7 um), A , B
(0.01 mol/L) 0.1% : 0 min
, A 30%, 3.0 min, 60%, 3.3 min
95%, 95% 8.9 min, 9.0 min,
30% 4 pL 0.3 mL/min,
35°C
24 HmETLLE
241 AR
05¢g 15 mL
R : (1:1, v:v) 10 mL,
1 min, 30 min,
0.22 pm R
242 H&EL
GPC , 5 mL,
254 nm, - (1:1, v:v)
s 5 mL/min , 13.5 min
s 13.5~20 min s
GPC 5 min
) 1 mL,
, UPLC



2 , 10 649
1 BRUEYFRXBR. CASHS. " TFERFERTRE
Tablel The Chinesename, English name, CASNO., MW and concentration of target compounds
CAS
(ng/mL)
2051-85-6 Sudan Orange 248.3 10.00
6410-10-2 Parared 1 293.2 10.00
1229-55-6 G Sudab red G 278.3 10.00
842-07-9 I Sudan I 248.3 20.00
3118-97-6 11 Sudan I 276.3 20.00
85-86-9 11 SudanlII 352.4 40.00
85-83-6 v Sudan IV 380.5 20.00
6416-57-5 7B Sudan red 7B 379.5 20.00
81-88-9 B Rhodamine B 479.0 20.00
3176-79-2 B Sudan red B 380.4 20.00
243 HIoH Sequence: 20131031-1, Sample: [1] 2013103 1-0il
4. 4000
UPLC ’ 3750
2
3500
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5
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3 HFRE5WIL
2500
31 GPC &#HHtiit 2250 \ %
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min > 13.5 min Fig. 1 GPC chromatogram of oil
, 20 min
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3 , UPLC B MS/MS) , LC-MS/MS B
0.068 mg/kg, 0.065 mg/kg ,

(liquid chromatography tandem mass spectrometry, LC-

F* 2 BRUEYERERE., RMEK, ZHEE, HXAY RERMEER
Table2 Theretention time, detection wavelength, the linear range, correlation coefficient, detection limit (LOD) and
quantitation limit (LOQ) of target compounds

(min) (nm) (ng/g) (ng/g) (ng/g)
5.53 430 0.05~10 0.999956 0.013 0.045
5.47 490 0.05~10 0.999912 0.009 0.030
G 5.67 490 0.05~10 0.999942 0.017 0.045
I 5.78 490 0.10~20 0.999726 0.026 0.091
1I 6.52 490 0.10~20 0.999916 0.031 0.093
11T 7.02 520 0.20~40 0.999805 0.051 0.153
v 8.27 520 0.10~20 0.999692 0.031 0.090
7B 8.02 520 0.10~20 0.998961 0.027 0.810
B 4.42 520 0.10~20 0.999950 0.031 0.090
B 8.20 520 0.10~20 0.999815 0.025 0.075
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Fig. 2 The chromatogram of standard solution diluted 20 times
a: 430nm ; b 490nm ;ce 520nm
1. ;2. ;3. G; 4. I; 5. 1I; 6. B; 7. 11T; 8. 7B; 9. B; 10. v

a: the detection wavelength was 430 nm; b: the detection wavelength was 490 nm; C: the detection wavelength was 520 nm
1. Sudan yellow; 2. para red; 3. Sudan red G; 4. Sudan red I, 5.Sudan red II; 6. Rhodamine B; 7. Sudan red III; 8. Sudan red 7B; 9. Sudan red B;
10. Sudan red IV
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Table3 Therecovery testsresultsof chili oil and pot bottom material in low, medium and high levels
RSD RSD RSD RSD RSD RSD
%) (%) %) (%) %) (%) (%) (%) (%) (%) (ug/mL) (%) (%)
(ng/e) (ngre) (ng/e) (ngle) (ngle)
0.10 642 7.1 0.20 73.1 41 050 90.7 2.0 0.10  70.0 7.9 020 765 63 0.50 98.2 2.5
0.10  69.8 7.2 0.20 74.0 40 050 955 2.1 0.10 73.0 6.8 0.20 80.0 6.0 0.50 96.0 2.0
G 0.10 66.7 59 020 70.8 48 050 934 1.7 0.10 72.0 5.9 020 81.0 53 0.50 97.2 2.1
I 020 713 6.1 0.40 71.5 53 1.00 964 1.9 0.20 71.0 6.6 040 81.0 5.1 1.00 96.0 1.8
II 020 56.0 50 040 71.9 39 1.00 935 2.2 0.20  61.0 6.3 040 77.0 5.5 1.00 95.4 2.4
B 020 774 6.6 0.40 80.7 5.8 1.00 829 23 0.20 88.0 5.6 040 90.0 4.8 1.00 94.0 2.2
v 020 645 82 040 733 53 1.00 843 2.4 0.20  88.0 5.5 040 895 4.0 1.00 93.4 1.9
"B 0.20 799 6.3 0.40 81.6 44 1.00 919 1.9 0.20 85.0 5.9 040 875 43 1.00 93.8 2.9
B 020 79.6 6.6 040 84.5 4.1 1.00 922 2.0 0.20 74.0 6.6 040 775 52 1.00 81.8 33
III 0.40 81.7 6.2 0.80 83.7 39 2.00 905 2.1 0.40 68.0 7.3 0.80 715 6.6 2.00 88.0 3.5
= 0.005
<
I
= 0.000 , ; ; , N———
0.00 2.00 4.00 6.00 8.00 10.00 12.00
i [a]/min
3
Fig. 3 Chromatogram of positive sample
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