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Determination of 8 synthetic food colorantsin protein-rich sampleswith high
per formance liquid chromatography
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ABSTRACT: Objective To establish a method for the detection of synthetic colorants in protein-rich
processed food with high performance liquid chromatography. Methods Sample homogenates were extracted
by ethanol:ammonium hydroxide:water (7:2:1), and frozen for deproteinization, further incubated in water to
remove ammonium, purified by solid phase extraction with polyamine column. Extract containing 8 synthetic
colorants (lemon yellow, sunset yellow, amaranth, ponceau 4R, erythrosine, allura red, brilliant blue, and indigo
carmine) was separated by Agilent extend-C,;g with methanol and 20 mmol/L of ammonium acetate as the
mobile phase. Compounds were detected under multi-wavelength measurement. Results Measurement on 8
synthetic colorants with the developed method showed an excellent linear relationship between 0.6~10 mg/kg,
with the correlation coefficient more than 0.995, and the limit of detection between 0.1~0.4 mg/kg. Under

different spiked concentration, the recoveries were determined between 75%~95%, and relative standard
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derivations were between 3.6%~9.3%. Conclusion The developed method can be applied in the detection of
synthetic colorants in protein-rich processed food, with easy operation, high sensitivity, excellent accuracy and
less disturbance.
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Tablel Recoveriesof synthetic food colorants under different volume of elute
[ethanol: ammonium hydroxide: water (7:2:1)]
1 mL 3 mL 5 mL
(%) RSD(n=6, %) (%) RSD(n=6, %) (%) RSD(n=6, %)
45.6 6.5 89.2 4.1 90.5 3.8
35.8 5.4 93.5 3.5 89.7 3.7
42.7 3.9 87.2 2.6 86.2 3.1
51.6 5.4 88.5 1.8 90.5 1.5
38.2 8.6 79.5 4.8 81.6 3.9
38.2 5.1 81.3 1.4 79.5 2.7
18.5 7.6 89.5 3.2 91.2 1.9
19.6 9.2 87.2 2.7 89.4 2.4
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Table2 Evolution of theratio and flow rate of mobile phase on separation

(min) 0~4 4~10 10~13 13~13.1 13.1~16
(%) 10~12 12~100 100 100~10 10
(20 mmol/L) (%) 90~88 88~0 0 0~90 90
(mL/min) 1.2 1 1 1 1

*3 sHEHBRMREMRNKK
Table3 The optimum wavelength for detection of 8 synthetic colorants

(nm) 630 430 490 510 512 523 602 530

F4 BHMEMBERMEKIEML. HXABARMEN R
Table4 Linear relationship, correlation coefficient and limit of detection for 8 synthetic colorants

(mg/kg)
Y=49.95X+43.49, R=0.998 0.3
Y=47.32X+45.72, R=0.996 0.3
Y=19.13X+3.48, R=0.997 0.4
Y=46.28X+50.33, R=0.997 0.25
Y=57.65X+57.37, R=0.996 0.25
Y=62.06X+61.33, R=0.997 0.25
Y=219.43X+234.81, R=0.995 0.1

Y=113.86X+94.60, R=0.996 0.1




4090

6 5 15 30 pg

75%~95% ,

N

4 % i

8
GB /T5009. 35-2003
SN /T 1743-2006

23 3k

[1] ) , ,
18 .
21(2): 264-266.

3.6%~9.3%,

B3]

[4]

[3]

(6]

[7]

[8]

9]

[10]

, 2011,
[11]

Xiao HL, Tu HY, Wang HQ, et al. Rapid method for

simultaneous determination of 18 water- soluble synthetic

pigments in food by RP- HPLC[J]. Chin J Health Lab Technol,

2011, 21(2): 264-266.
(2] ) ) ,

[12]

12 [J1. ,2012, 24(3):
217-222.

Xi XL, Shao SP, Xu J, et al. Simultaneous determination of 12
synthetic colorants in foods with solid-phase extracted high
performance liquid chromatography[J]. Chin J Food Hyg, 2012,
24(3): 217-222.

Pourreza N, Rastegarzadeh S, Larki A. Determination of Allura
red in food samples after cloud point extraction using mixed
micelles[J]. Food Chem, 2011, 126(3): 1465—1469.

5 [J].
171-174.

Hu HG, Zhang HL, Zhou W, et al. Development of an HPLC

2011, 32(20):

method for determination of five artifical food pigment in cooked

meat products[J]. Food Sci, 2011, 32(20): 171-174.

10 [J]. , 2014, 35(4):
170-173.
Liu HH, Gong XH, Xu YJ, et al. simultaneous determination of
10 synthetic pigments in dried shrimps using solid-phase
extraction-high performance liquid chromatography[J].Food Sci,
2014, 35(4): 170—173.
1.
,2014, 5(1): 113-114.

Xu BC. Enhancement of basic research on food additives for
food quality and security[J]. J Food Saf Qual, 2014, 5(1):
113-114.
GB 2760-2011 [S].
GB 2760-2011 Standard for the use of food additives[S].

, . [J1.

,2014, 5(1): 142—-147.

Li L, Huang XJ. Research progress on the detection method of
food colorant[J]. J Food Saf Qual, 2014, 5(1): 142—147.
Tang TX, Xu XJ, Wang DM, et al. A rapid and green limit test
method for five synthetic colorants in foods using polyamide
thin-layer chromatography[J]. Food Anal Method, 2014,7(6):
1-8.
Wu H, Guo JB, Du LM, et al. A rapid shaking-based ionic liquid
dispersive liquid phase microextraction for the simultaneous
determination of six synthetic food colourants in soft drinks,
sugar- and gelatin-based confectionery by high-performance
liquid chromatography[J]. Food Chem, 2013, 141(1): 182—186.
Liao QG, Li WH, Luo LG. Applicability of accelerated solvent
extraction for synthetic colorants analysis in meat products with
ultrahigh performance liquid chromatography—photodiode array
detection[J]. Anal Chim Acta, 2012,716: 128—132.
E, Barrows JN.

Petigara Harp B, Miranda-Bermudez

Determination of seven certified color additives in food products



4091

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

using liquid chromatography[J]. J Agric Food Chem, 2013,
61(15): 3726—-3736.
Boley NP, Bunton NG, Crosby NT, Determination of synthetic

colours in foods using high-performance liquid chromatography [J].

Analyst, 1980,105(1251): 589—599.

Pagacikova D, Lehotay J. Determination of synthetic colors in
meat products using high-performance liquid chromatography
with photodiode array detector[J]. J Liq Chromatogr Related
Technol, In press, DOI: 10.1080/10826076.2014.922473.

[J1. , 2013,
25(5): 428—-430.
Chen YF, Xiao BM, Sun YF, et al. Determination of synthetic
colorants in meat products by SPE-HPLC[J]. Chin J Food Hyg,
2013, 25(5): 428—430.

[J]. ,2010, 29(9): 47-51.

Pan X, Wang QL, Shen J, et al. Study on simultaneous
determination of synthetic colorants in crab products[J]. Chin J
Anal Lab, 2010, 29(9): 47-51.
Chen QC, Mou SF, Hou XP, et al. Determination of eight
synthetic food colorants in drinks by high-performance ion
chromatography[J]. J Chromatogr A, 1998, 827(1): 73—-81.
Zou TT, He PL , Yasen A, et al. Determination of seven synthetic
dyes in animal feeds and meat by high performance liquid
chromatography with diode array and tandem mass detectors[J].
Food Chem, 2013, 138(2-3): 1742—1748.
Li J, Ding XM, Zheng JX, et al. Determination of synthetic dyes
in bean and meat products by liquid chromatography with tandem
mass spectrometry[J]. J Sep Sci, 2014, 37(17): 2439—-2445.
Li H, Sun N, Zhang JX, et al. Development of a matrix solid
phase dispersion-high performance liquid chromatography-
tandem mass spectrometric method for multiresidue analysis of
25 synthetic colorants in meat products[J]. Anal Method, 2014,
6(2): 537-547.
Ji C, Feng F, Chen ZX, et al. Highly sensitive determination of
10 dyes in food with complex matrices using SPE followed by
UPLC-DAD-TANDEM mass spectrometry[J]. J Liq Chromatogr
Relat Technol, 2011, 34(2): 93—-105.
Reyns T, Belpaire C, Geeraerts C, et al. Multi-dye residue
analysis of triarylmethane, xanthene, phenothiazine and phenoxazine
dyes in fish tissues by ultra-performance liquid chromatography—
tandem mass spectrometry[J]. J Chromatogr B, 2014, 953—954:
92-101.
Fang GZ, Wu Y, Dong XM, et al. Simultaneous determination of

banned acid orange dyes and basic orange dyes in foodstuffs by

[24]

(23]

[26]

[27]

(28]

[29]

[30]

liquid chromatography—tandem electrospray ionization mass
spectrometry via negative/positive ion switching mode[J]. J
Agric Food Chem, 2013, 61(16): 3834—3841.
[J]. ,2009, 21(5): 422-423.
Song X, Ji SL, Yang L, et al. Application of oscillopolarography
in synthetic food colorants determination[J]. Chin J Food Hyg,
2009, 21(5): 422-423.
Medeiros RA, Lourencao BC, Rocha-Filho RC, et al.
Simultaneous voltammetric determination of synthetic colorants
in food using a cathodically pretreated boron-doped diamond
electrode[J]. Talanta, 2012, 97: 291-297.
Thompson CO, Trenerry VC. Determination of synthetic colours
in confectionery and cordials by micellarelectrokinetic capillary
chromatography[J]. J] Chromatogr A,1995, 704(1): 195-201.
[J]. ,2009, (8): 237-241.
Han SY, Cui TB, Lin XQ, et al. Application of capillary
electrophoresis in food additives detection[J]. Guangdong Agric
Sci, 2009, (8): 237-241.
GB /T 5009. 35-2003 [S].
GB /T5009.35-2003 Determination of synthetic colour in foods[S].
[J]. ,2014, 5(8): 2448—-2456.
Hong H, Qi P, Liu DH, et al. Progress on high throughput
detection technology for banned dyes in food[J]. J Food Saf Qual,
2014, 5(8): 2448—-2456.
SN/T 1743-2006
[S].
SN/T 1743-2006 Determination of allure red AC, carmonsine,
brilliant blue FCF, sunset yellow FCF in food-High performance
liquid chromatographic methed[S].

WAEGR R AR

fE& &I

LOE, B, BEHRA, TEH
RABAKFBEEYRZERN G EF
& RIGFR R IERS.

E-mail: kongcong@gmail.com

BRI, HIRA, RUFK=RRE
ZEHERENRP (LB EFEEE,
TEMRABAKFRRER SN

E-mail: caiyouqiong@163.com



