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Determination of Sudan Red I - IV in Duck Egg Yolk
Using Ultra Performance Liquid Chromatography-
Tandem Mass Spectrometry
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Abstract A method of the simultaneous analysis of Sudan Red [ - [V in duck egg yolk was de-
veloped with an ultra performance liquid chromatography-tandem mass spectrometry UPLC-
MS/MS . Acetonitrile was used to extract the residues from duck egg yolk and water was add-
ed into the extract to precipitate impurities such as protein and fat. The supernatant was detec-
ted by the UPLC-MS/MS after refrigeration and centrifugation. The sample was separated on a
Waters Acquity BHE C,; column and detected by MS/MS with the multiple reaction monitoring
MRM mode. The limits of detection LOD were 0.05 wg/L in the standard solution and 10
g/ kg of the four substances in the sample spiked with Sudan Red [ — IV. The average recover-
ies were between 50. 2% — 101.3% at three spiking levels of 100.0 200.0 300.0 pg/kg. The
experiment results show that this method is of high sensitivity low LOD better determination
capacity and shorter analysis time. The method could meet the high-throughout detection of Su-
dan Red in food samples.
Key words ultra performance liquid chromatography-tandem mass spectrometry UPLC-MS/
MS Sudan Red duck egg yolk
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MS/MS 1.7 pm
ultra-performance

liquid chromatography UPLC

HPLC UPLC
MRM
1
1.1
Waters Acquity UPLC Waters Acquity
BHE C,; Binary
10 uL Waters Micromass Quattro
Premier ESI
MassLynx V4. 1 HPLC-MS
Fisher
99% I 0T i Sig-
ma
1.2
0.5 mg
50 mL 10 mg/L
4C
1.3
1.0 g 10 mL
5 mL 30 min
10 000 r/min
5 mL
2 mL -20 C
10 000 r/min
0.2 pm
UPLC-MS/MS
1.4 UPLC-MS/MS
1.4.1 MS/MS
ESI + 3.5 kV
5V RF 0.5V 110 C
350 C 50 L/h 600
L/h 8 MRM 1
1.4.2 UPLC

Waters Acquity BHE C,, 1.7
35 C -
85: 15

pm 2.1 mm x50 mm
0.2%

25
3 min 0.35 mL/min 10 pL
1 MRM
Table 1 Partial parameters of MRM detection
Analyte Parent ion Fragment ion Cone Collision
m/z m/z voltage/ V energy/eV
Sudan Red | 248.7 156.0 35 20
248.7° 232.0° 35 20
Sudan Red II 276.8 " 121.0° 35 25
276.8 260.0 35 25
Sudan Red Il 353.0 156.0 35 25
353.0° 196.0 " 35 25
Sudan Red IV 380.9° 224.0" 35 25
380.9 276.0 35 20
# The ions were used for quantification.
2
2.1
ESI + 0.5
mg/L
1
[~V
2
MRM
1
[~V MRM
2.2 UPLC
0.1% 0.15% 0.2%
0.2%
- 0.2%
MRM
3 3-a 4
3 min
I~V 0.88 1.33 1.72 2.98
min 0.79 min 1. 07 min
m v
3-b 3-c

m/z 380.9/224
2. 00 min
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Fig. 3 MRM chromatograms of a Sudan Red I - IV standards
2.3 2.4
1251050 pg/L “1.4.2” MassLynx V4. 1
UPLC UPLC-MS/MS  MRM 0.05 pg/L
10 wg/kg
- 4 1 000 /L
2 | M
v r 0. 998
C
2 1~V 8
Table 2 Linear equations for Sudan Red I - IV
Liner range/ X X HPLC
Analyte Linear equation r
g/l 97:3
Sudan Red [ 1 -50 Y =89.5229X +11.4261  0.9984
Sudan Red I 1-50 Y =220.489X +89.2069  0.9986
Sudan Red II 1-50 Y =149.007X +134. 88 0.9993 UPLC
Sudan Red IV 1-50 Y =120.694X +146.493  0.9996 40% UPLC

Y peak area X mass concentration pg/L.

2.00

1.09

Sudan Red IV
m/z 380.9/224

2.98

1.73

Sudan Red III
miz 353/196

Sudan Red 1I
miz 276.8/121

Sudan Red 1
miz 248.7/232

S/N >3

0.1 pg/L

b blank matrices and c¢ spiked samples

IUPAC

S/N > 10

Waters Acquity BHE C,

C]S

5 pm 4.6 mm x 250 mm Alltech

-0. 2%

20 min

1~2
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Fig. 4 Comparison of the determination of Sudan Red I -1V using a a UPLC column C
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and b a common HPLC column C; 5 pm 4.6 mm x250 mm

RSD 18%

3 RSD n=3
Table 3 Recoveries and RSDs of Sudan Red
in duck egg yolk n =3

Analyte Spiked/ Found/ Recovery/ RSD/
pg/kg ng/kg % %
10:1 Sudan Red [ 100.0 73.4 73.4 9.1
200.0 140.4 72.0 6.8
300.0 260.0 86.7 17.4
10: 2 Sudan Red 1[I 100.0 101.3 101.3 4.2
200.0 151.5 75.7 .6
300.0 226.6 75.5 9.8
3-c Sudan Red I 100.0 62.4 62.4 .5
200.0 100. 4 50.2 17.5
300.0 200.0 300.0 206.9 69.0 12.4
Sudan Red IV 100.0 63.6 63.6 3.2
200.0 122.6 61.3 5.6
3 300.0 189.8 63.3 3.2
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3 min
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