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Simultaneous Determination of 10 Synthetic Pigments in Dried Shrimps Using Solid-Phase Extraction-High

Performance Liquid Chromatography
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Abstract: A high performance liquid chromatography (HPLC) method was developed for the simultaneous determination of 10

synthetic pigments (new red, lemon yellow, sunset yellow, carminum, azorubin, amaranth, allura red, light blue, erythrosine and

rhodamine B) in dried shrimps. Samples were extracted using aminated ethanol and cleaned up on a solid phase extraction column.

The chromatographic separation was achieved on an ODS-3 C,4 column using a mobile phase consisting of methanol and 0.02 mol/LL

ammonium acetate by gradient elution. Ten synthetic pigments were detected by a diode array detector at the wavelength of 360

nm and quantified by an external standard method. There was a good linear correlation between the concentrations of 10 synthetic

pigments and their peak areas in the range of 0.2—-50 mg/L. The detection limits of 10 synthetic pigments were 0.4—1.0 mg/kg. The

recoveries were in the range from 74.3% to 90.0% and the RSDs were less than 4.3%.
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Table2 Gradient elution program 2 for the separation of the pigments
by HPLC
I [#1]/min 0 5 12 18 28 40
Al% 20 35 98 98 20 20
B/% 80 65 2 2 80 80

X1  FEIHEBEL
Tablel Gradient elution program 1 for the separation of the pigments
by HPLC
B A)/min -~ 0 10 22 30 37 40 50
Al% 10 10 25 75 75 10 10
B/% 90 90 75 25 25 90 90
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Table3 Effects of extraction solvent volume and number of extraction
cycles on the recoveries 10 synthetic pigments
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Table4 Recoveries of 10 synthetic pigments
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Fig.1  Chromatogram of a mixture of 10 synthetic pigment standards (2 mg/kg)

N SEILZ 2H 5y BRI ARSI, SR 250 mm 8 1 A AT
I ZRPT B R (AMD MR (BAHD
RS, AP EYIGARRI L N2 816, BT 40 A 3
Mg R, H o FE S i A RIS A ah 1A
T 1290, B LRI AR 38 7 B BCR BN
AR T SR RR BRI v, Sl PR LA A B
CLANFFAE 40 BS, 22 min e VR B K FHEE LL ), A 10 Fif
HREFERLE4I min 7 H 84, E T BERCE. 10 F
A R PR A T 1 LI L.

2.1.4  FEMREK

RELO P A BB R PR OEIE R, 2MEEmEA
F2 A E BB, — MRS E250 nm A A,
ARSI TEA50~600 nmik K2 8], e KRB K ks
Fiim e EEEI254 nmO R I, 10 FilG e 2 An A
FEAZ WA AL AR, AR KRR W TE 1K T 2 AR
Z, THIHWAERNE. 5T 10 FEw sk
WA AN RE AT, HOE 475 A W e B AR,
$360 nm AR MK, Rl T, HE PR, B
T3 R PR R A A R

RS AREFEHRERBBREK
Table 5 Maximum absorption wavelengths of the pigments

[EES AL R iR ARL HVES
T KRG K /nm 250 430 520 510 480
[ HREELL ke =l BEEL BB

S RO K /nm 530 510 580 520 550
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Table 6 Calibration equations, linear ranges and detection limits of the pigments

©F FEENAmn  fREGEE AMEE (el HRRR BRI (mgke)
B 1871 1=0246 LYH0.014 02~20 0.999 04
FrlE 1951 Y=01964X+0.008 1 02~20 0,999 04
WEA 2265 T=0.1174X40.0063 02~20 0.998 04
Bk 2739 1=0.11755400136 02~20 0.999 04
HE#H 2873 ¥=0.0908X+0.0294 02~20 0.999 04
B 3000 7=0.0274X40.0053 03~30 0.999 06
=E 3107 1=001626400032 0.5~30 0.999 10
BAEL 3203 1=0056 1X+0.0019 02~20 0.999 04
FEL 3593 1=0261 05400376 02~20 0.998 04
SHUB 3954 1=0.14026400257 02~20 0.999 04
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Fig.2 Chromatograms of blank (A) and spiked samples (B, 2 mg/kg) of

dried shrimp
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Table7 Recoveries and precision (RSD) for spiked dried shrimp samples
02 WINE R, PRSIl P AT i
A (mg/kg) (mg/kg) W01 % Wi 72/%

1 0.82 82.0

e 2 1.69 84.5 235
10 8.59 85.9
0.78 78.0

FrAE s 2 1.59 79.5 1.47
10 8.03 80.3
0.89 89.0

BiSELL 2 1.80 90.0 1.54
10 8.73 87.3
0.87 87.0

JiEiEEAN 2 1.77 88.5 1.02
10 8.69 86.9
0.90 90.0

H& 3% 2 1.73 86.5 2.00
10 8.79 87.9
3 2.67 89.0

i AN 6 5.20 86.7 1.34
30 26.5 88.3
5 4.47 89.4

ToiE 10 8.23 82.3 427
50 43.8 87.6
0.89 89.0

HEELD 2 1.64 82.0 430
10 8.37 83.7
0.78 78.0

FREELL 2 1.59 79.5 1.47
10 8.03 80.3
0.77 77.0

Z'FHEB 2 1.52 76.0 1.80
10 743 743
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