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Simultaneous determination of 12 synthetic colorants in foods with solid-phase
extracted high performance liquid chromatography
Xi Xinglin, Shao Shiping, Xu Juan, Zou Zhifei, Wu Hongzhong
( Guangdong Inspection and Quarantine Technology Center, Guangdong Guangzhou 510623, China)

Abstract: Objective An accurate method was developed for the simultaneous determination of twelve kinds of synthetic
colorants in food. Methods Synthetic colorants, including lemon, brillian thlack, sunset, allura, fast green, pocean
2R, uranin, Ponceau 3R, patent bule, orange yellow, phlexine B, rose Bengal in food samples were prepare with the
improvemented procedures described in GB/T 5009.35—2003 and were solid-phase extracted by 100 - 200 mesh
polyamide adsorption . Sample solution were separated by reverse phase liquid chromatography with methanol-0. 02 mol/L
ammonium acetate solution as mobile phase under gradient elution, and quantified by photodiode array detector.
Results The calibration curves showed a good linearity with correlation from 0.999 3 —=0.999 9. The linear range for the
quantification of lemon, brillian tbhlack, sunset, allura, fast green, Ponceau 3R, patent bule, orange yellow, phlexine
B was 0.1 =30.0 pg/ml, pocean 2R was 1.0 —30.0 pg/ml, uranin was 0.5 —30.0 pg/ml and rose Bengal was 2.0 -
30.0 pg/ml. The recovery of the method was from 89. 1% to 100. 4% . The relative standard deviation (RSD) was from

2012 455 24 #5653 W]

1.6% —8.2% and the detection limit was from 0. 58 ~ 3.0 mg/kg. Conclusion

The method is simple, sensitive and

accurate and can be used to quantify the twelve synthetic colorants in foods at the same time.

Key words: Synthetic colorants; HPLC; solid-phase extracted; food
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B g, EAL,

L3 @ikt
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fiz- 0. 02 mol/L, ZFREVEW, LWL 1,
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Table 1  Program of mobile phase gradient elution
s 5] (- min ) (% ) LRI (% )
0 35 65
10 70 30
15 78 22
20 90 10
23 99 1
28 35 65
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Figure 1

Chromatograms of 12 synthetic food colorant standards
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30,4050 wg bREibs LR, SCERUERT,40 pg [A1li
RIKF]99% LU 1,50 wg B ARG, 10 wg LA S,
AR, IZBAE T W, I HUFE AR T A9 e S
FeA A

ST AFIE A A R RN, 5 ORI
FRL 100 ~200 H 60 ce 1R MEE A, & B
fir 100 g B0 B ) [T AR R K 51 98 % |, i HLAE
SRR T (%) IS SR ARSRAR B, S5 R L3 3. ik
PEFE 60 co (1) 3R Mk e B i AL E AT B S AT AL 2R D3R
FHREC g TR E

2.3 JPiRM R A PR | E BRI PR LS
&S

TEL 37 ARALZEAE T, 6 12 Ff (A S AR e AT
SE AR LI Lo SR UG M BRUE 4, LG i AR
(FROMED) X AR BT W (mg/ L) SRAFERAE (U177
FELERILE 2, A3 R EMR LB 5 T A MR
AR R AR HH PR, A7 BT L 7 2\ 5 A AT (B 3R B B IR
K BRO90. 50 mg/kg; 5808 ARk I AR 4L 2R |5
JCER BN INFLL 3R LA G Bk PO BRI
I BT ) e AR HEBR D 1. 0 mg/kg

212 PR AL REFIAH G R AL

Table 2 Regression equation and correlation coefficient of 12 synthetic food colorants

BRI LR (pug/ml) AW AHFKFRE(r)
FrigiE 0.1~30.0 y =4141x +28360 0. 9999
m 0.1~30.0 y =13429x + 17858 0. 9998
H & 0.1~30.0 y =2938x +30607 0. 9999
ifs ket 0.1~30.0 y =1727x +30745 0. 9999
g o2 2 0.1~30.0 y= —11749x +28360 0. 9993
HHA&LL 2R 1.0 ~30.0 y=1713x + 18017 0. 9998
WKW 0.5~30.0 y =4008x +59719 0. 9996
AHARLT 3R 0.1~30.0 y =1996x +21927 0. 9999
LFIWE 0.1~30.0 y =9095x + 104211 0. 9998
ot 0.1~30.0 y =3667x +27976 0. 9999
PENHLL 0.1~30.0 y =1514x + 10456 0. 9999
ST 2.0~30.0 y =759x +7734 0. 9998

FESRAS A REBERE i I 3 Bl TR 7 JEE 14 4%
T 2R, 2 S WU RN, 5 [l e 3 FORS % B (3R
3) o EERI, 3 Pk T R ARE N BB IR Rl R
TE90.5% ~97.2% 2 [6], F- ] [FY§ K 93. 86% , RSD

TE1.9% ~7.2% 2 [8] . 3 Flie T b PR B 5 1) 412
Bl i % 7E 89. 1% ~100. 4% = [a], S ¥ [a] Yy &
95.83% ,RSD 7£ 1. 8% ~8.2% =[],

F3 SRR 12 Bl R B b Il i R 2R

Table 3 Recovery and RSD of 12 synthetic food colorants in green tea and candies(n =6)

B2 PR G PR

GRAF otk EYeR/ RSD/ ndrd: ER/ RSD/ || AERATK Jnbri WCR/ RSD/ Jikni WIER/ RSD/
(mg/kg) (%) (%) (mg’kg) (%) (%) (mg/kg) (%) (%) (mg’kg) (%) (%)

Pt 1 95.3 5.0 1 92.8 6.4 || ZEHEM 1 95.4 6.1 1 93.7 4.9
2 92.9 4.3 2 95.4 4.6 2 90. 1 4.4 2 98.7 3.2

4 96.7 3.2 4 98.2 2.7 4 95.1 1.9 4 99.1 1.8

= 1 93.6 6.7 1 89. 1 8.0 ||WHFL 3R 1 91.1 4.6 1 94.9 5.9
2 94.9 3.4 2 97.2 5.5 2 92.1 4.4 2 9.5 3.9

4 95.0 2.0 4 95.7 3.4 4 9. 4 1.7 4 100. 4 2.6

H 7% # 1 92.6 7.2 1 91.2 5.9 W 1 88.2 5.2 1 98.4 6.3
2 94.8 3.6 2 93.1 5.2 2 91.0 3.1 2 97.4 2.2

4 96. 4 3.4 4 95.6 2.2 4 9.5 3.4 4 99.7 2.0

i SAN 1 95.3 7.2 1 93.1 4.7 kY 1 89.5 7.1 1 93.9 6.1
2 98.6 6.8 2 93.3 4.6 2 91.2 2.1 2 98.6 3.5

4 99.2 3.7 4 94.4 7.7 4 93.6 3.1 4 9. 1 1.6

[I3GEe5 1 93.9 6.5 1 95.8 5.2 || Febkar 10 92.3 5.7 10 95.3 7.8
2 93.1 4.2 2 97.0 3.5 20 95.3 3.0 20 97.6 3.9

4 97.1 2.7 4 98.3 3.0 40 9.3 2.2 40 97.3 3.8

WA4L 2R 1 91.4 5.6 1 92.3 5.6 || &inbiEcEa 10 92.2 6.6 10 93.8 8.2
2 90.5 5.1 2 94.4 3.8 20 95.3 3.5 20 9.5 3.4

4 92.8 4.8 4 9.5 2.7 40 97.2 4.0 40 98.5 2.3




I AP B Z8CHRUA €0 Pk [ B 0 5 £ v 12 b i i (0 3R —— 2k, 46

—221—

2.4 BEigeiik

Ji i g S5 MM 25 B R (ESL) 5 4
N IE B A/ 8 R o= 2 R
AL (MRM) 5 A% <2 15 L/ming GS1 40K
60 L/min; GS2 4 B i #4 < : 70 L/min; CAD Filf §&#
S Medium;; % By Jin #4 0E BE: 500 C 5 55 1
J&:5000 V,

Z: 812 Ffe 25 A0 H B MR T, 3B Ao I sh i 2R
SEHERE 0B R B FRPR S WA T A, i
FpFp gt e B 7 U o 1 B 10, R AT
SO CH PR AT RS IR 2R AR
PENMRELL . Fmhr BORLLAL AR F 11 2 18X
PECEEN A LL 3R L RS Yok HIE B 4K
Ko TESTHRTS BAEE D 0 o7+ 8 10 (BEE
) Ja AT R () B O Al g
i, NI AN T B LB 1 B o i E o
PR B3 -, N 7. 22 g i ( MRM) A58 5C
FEi ik o AP ORHE BT o tr S E LR 4

F4 12 FHOFERED N EERHEE T
Table 4 Main characteristic mass ions of

12 synthetic food colorants

HET TET EEAE EEREhE

ox m/z m/z (V) (eV)
Pt 467.0 198.0 -50 -25
423. 1 -16

SR 778.0 290.9 -120 -60
184.9 -110

H %% 407.0 206.9 -82 —45
181.0 -18

i %an 451.1 207.0 -90 -46
181.2 -65

IR 72 5% 763.2 170.0 -110 -92
497.3 -70

MHARLL 2R 434.9 193. 8 -65 -60
301.9 —43

IE 333.4 202.2 95 80
287.3 50

&L 3R 442.9 129.1 35 50
275.0 25

LRI 583.1 501. 3 140 50
164.5 55

S 326.9 170.9 -70 -34
155. 8 —43

BEHkLT 782.7 658.7 -80 -40
702.6 -35

Eo AL €5 kAN 972.5 126. 8 -80 -90
674.7 -10

2.5 FEAITHT

T b AT RE SR R R R R R
W 2 0REE BRI A RE A 8 B, #2181 iR
BT ERATINE R I 45 R AR 5, 1% IR GB 2760—
201 LR A Z A E SRR E. Bl ES TIN50 ek P A o4 ) AL
SE , I AT T AR TR EOR

RS OEANRRL A R R R
Table 5 The content of synthetic colorants

in different food samples

TR xR Kt {H (mg/kg)  FRAE(E (mg/kg) @
WA H & 1% 190. 0 200
ke 53.0 300
Frig 9.40 100
Bt H %1% 2.62 100
Fris v 3.50 100
SRR P 0.53 50
ke 13.1 25
FI T Frig 12.1 100
e 1 Tyt v 4.50 100
HEAk Frig 8. 80 100
Ak s d 51.7 100
L) H & 1% 17.0 300

¥:a i GB 2760—2011 FHilE RO .

3 it

AT ST T 12 KR 3R Y = SO £
TR 7k P T B A S M A SRR
W, 3Z 076 B ) 5 R | R B IR A SR A
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TE— R LS T s h 2R R 0 ol A
E

SZ 3k
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A novel phage-derived ligand in enzyme-linked fluorescent assay for
the detection of Escherichia coli O157: H7 in food
Lii Jingzhang, Liu Huiling, Huang Lihua, Zhao Fang, Ma Shumian, Hong Xiaoliu
(Shenzhen Entry-Exit Inspection and Quarantine Bureau of People’s Republic of China,
Guangdong Shenzhen 518045, China)

Abstract; Objective FExamining and analyzing the sensitivity of phage protein ligand assay to find out a more effective
alternative method for detecting E. coli 0157: H7 (VIDAS® ECPT). Methods Detection Limits of VIDAS® ECPT,
VIDAS® ECO and BAX® 0157 for E. coli 0157: H7 were determined by changing the concentration of E. coli 0157:
H7 suspension; and comparative evaluation of VIDAS® ECPT with conventional culture-based method for the detection of
E. coli 0157: HT7 in foods was conducted. Results E. coli 0157: H7 suspension at the level of 10* CFU/ml could be
detected by VIDAS® ECPT, however, the minimum concentration of E. coli O157: H7 suspension that could be detected
by the other two methods ( VIDAS® ECO and BAX® 0157) was 10° CFU/ml. There was no significant difference between
VIDAS® ECPT and conventional culture-based method for the detection of E. coli 0157: H7 in foods.
VIDAS® ECPT is superior to the other two alternative methods for the detection of E. coli 0157: H7.
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