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The method of simultaneous determination of 11 synthetic pigments
including acid orange II in meat products
LI Jing-na, HE Dong-liang, LIANG Gao-dao, HE Zhen-yu, HUANG Chang-gang, CHEN Xi, ZHOU Dun-jin
( Wuhan Center for Disease Control and Prevention, Hubei Wuhan 430015, China)

Abstract; Objective To establish a high performance liquid chromatography ( HPLC) method of simultaneous detection
of 11 kinds of artificial pigments including Tartrazine, New red, Amaranth, Carmine, Sunset yellow, Allura Red, Red 2G,
Acid blue 9, Azorubine, Erythrosine and Acid orange 11, et. al. Methods The target compounds in food samples were
extracted by ethanol ammonia and purified by WAX cardge. The extracts were determined by a high performance liquid
chromatography-diode array detector. Results The results showed that there were good linear relativities (r >0.999)
between artificial pigments and absorbance in the content ranging from 1.00 to 20.0 pg/ml. The limit of detection,
recovery rate and standard deviation were 0. 02-0. 06 mg/kg, 81. 1% -100. 8% and 1.3% -4.9% , respectively (n =6).
The detection rate of various pigments in 259 food samples ranged from 0% -22.0% . Conclusion The method was
selective, sensitive and repeatable, and compatible for simultaneous detection of 11 kinds of artificial pigments.

Key words: High performance liquid chromatography; synthetic pigment; solid phase extraction; processed meat
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Figure 1  Chromatogram of standards solution including 11 artificial pigments
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Figure 2 Chromatogram of positive sample and its spiked sample
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Table 2 Retention time, wavelength of maximum absorption, regression equation and method detection limits of 11 selected pigments

B AR L B2 1 6] /min e KR WGH AL/ nm [l )5 75 72 r Tr R IR/ (mg/kg)
¥l 8.4 426 y=2.97 x10*x +1. 13 x 10° 0.999 8 0.04
RN 8.6 507 y=3.13x10* x +1.91 x 10° 0.999 8 0. 04
B SR AL 8.9 522 y=2.42 x10* x +1.02 x 10° 0.999 9 0.05
JIF i £ 10. 1 510 y=2.42 x10* x +1.35 x 10° 0.999 8 0.05
H % v 10. 8 483 y=3.00 x10* x + 1. 60 x 10° 0.999 8 0.05
ke 11.9 508 y=3.29 x10* x +1.89 x 10° 0.999 8 0.05
2165 2G 12.3 534 y=3.31x10* x +1.19 x 10° 0.999 8 0.05
Sk 14.3 629 y=6.89 x10* x +3.71 x 10° 0.999 8 0.02
[idczan 14.7 519 y=1.98 x10* x +9. 61 x 10? 0.999 9 0. 06
IREELT 16.0 530 y=6.20 x10* x +3.29 x 10° 0.999 8 0.02
R MRS 1T 16.2 486 y=2.99 x10* x +1.36 x 10° 0.999 8 0.03
2.3 RS EE R AR iR 0.5% AUgw M R 47, W& A 6 R A A

XF 1T Ff g AR VA WP 10,0 wg/ml kB R ann, 28 TR O BRI 12 4y (2.00 g/fi) VA7 R, oo
G 5 6 U, RSD 4y 39 < 0.1% \RSDyw ¥9 < 6 13 AR ,6 1343 HIIA 200 w1 50.0 pg/ml (i 11 Ff
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Figure 3  Spectrograms of 11 pigments mixed standard solution
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Table 3 Detection, recovery rates and accuracies of
11 pigments in processed meat products

B fit bR -3 [n]

oo
2k % B AR RS 1B 0 ff ok RSD

/(mg/kg) /%

/(mg/kg) /%

i B ND 4.49 89.9 1.4
e ND 4.14 82.8 1.3
LT ND 4.23 84.6 1.3
K fig 21 ND 4. 47 89. 4 3.1
H 7% #% 2.12 6. 67 90.9 2.1
VT34 ND 4.58 91.5 1.5
740,26 2.46 7.06 92.2 2.1
= ND 4.58 91.6 1.3
R k4T 2.50 7.54 100. 8 2.9
IREELL ND 4.06 81.1 4.9
R MRS 1T ND 4.31 86.2 1.6

1 ND R ks
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AW B BORLY) P E T 0. 45 pum PTFE 38 B4 1 5%
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X, 5 5 O T A R 45 B R AE W0k K i

A7 7 2 R
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Table 4  Detection of 11 artificial pigments in 259 pieces of

processed meat products

K6 K/ 0y FHEEHE AR

s
FREE o Am xE BAW (k) /%
Fy i 0 0 5 0 0.47 ~6.68  1.93
e 0 0 0 0 ND 0. 00
VLT 1 0 0 0 1.39 0.39
JIH A 1. 23 0 3 1 0.57 ~26.0 10.40
H % i 41 3 12 1 0.31 ~144  22.00
ke 24 0 0 0 1.30~35.0  9.27
740,26 14 0 0 0 0.12 ~4.44  5.41
By 0 0 0 0 ND 0. 00
iR 14 21 15 0 0 0 0.77 ~7.98  5.79
IREELL 0 0 0 0 ND 0. 00
ez 0 0 0 0 ND 0. 00
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3 NG
AR A AL ] 25 A I 7 3k 2 F 9 Al

DLARAE T B £ L) AR X f8 B0 O 2S£ A K
i % 4, FC R A E TR M 2 T R
2 H % 1 0 A R, AT, TR
SR AT A7 [5G 00 PA) A e 1L b 28 O i, AR
7 i LA 5 2 F 1A T i g A o G, b 2 T F)
5 PR 4 R 1L A R 68 9 HPLC-PDA 347 7
2,5 GB/T 5009. 35—2003 ¢ & {7 & & &7 m
W ) T A L, BN T B R AL AL 26 R AT
R A T 25600 351 H , L7 v 479 0K HL A5 %6 85 1 vk
PR AN AR [ i % 0 IR M R AF, RE R T
Vi, i) T P A 0 AR

Sk

[ 1] 2P K49, BRIGE , 4. (81 AH A% B0 IR i 0080 6 18 2% [A)
ME AT 7 e RERT]. hEIERR R,
2013,23(12) :2566-2569.

[2] A NRILHE T AR, GB 2760—2011 £ & % i 7 £ ] 12
ARAELS T db s AR AE L AL, 2011,

[ 3] MRARWI, 2= 4, S AN 7 M DX P ol v N T R 3R
R[], BE2=sh Bl ,2009,25(8) :592-593.

(47 WRaSEBTRUS Mot A2k i i & 2 28 ) i oh 52 5 IR
A RARFERHA[]]. o E AR ZE,2011,21(10)
2538-2542.

(5] HIH.xF—kA 28Ty RS TR
FLI]. R A M A ,2012,19(6) :573-576.

[ 6] ZEiul, BUpRat, e, 45, suL Tl i & o i 25 1A ) vl 2n
26 R AR BT BUR o3 A (0], b 1 A DA 2k,
2013,25(4) :348-350.

(7] ZREMEALNE AR, 45 (AR A% B 20RO (38 2 (8] il
SEE A 12 A G R 1] op [ T A 4K, 2012, 24
(3):217-221.

[ 8] RTT. B P 6 R %A K H AW Jr % 8 5 SR
[J]. &8 5255 ,2013,15(6) :440-442.

[9] FENG F,ZHAO Y S, YONG W, et al. Highly sensitive and
accurate screening of 40 dyes in soft drinks by liquid
chromatography-electrospray tandem mass spectrometry [ J ].
Journal of Chromatography,2011(879) :1813-1818.

(107 she AR SEAE T/ 3. GB/T 5009, 35—2003 1 f i 4 i 45
T I E [ ST JEat s v [ AR o AR ,2004.



