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Simultaneous deter mination of 9 kinds of synthetic pigmentsin preserved
fruit by soild phase extraction-ultra high performanceliquid chromatography

LIN Fang, LI Tao", WANG Yi-Xin, LIU Hai-J ing, ZHANG Li

(Shaanxi Institute for Food and Drug Control, Xi’an 710065, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 9 kinds of synthetic
pigments (lemon yellow, new red, neucoccin, amaranth, indigotine, sunset yellow, allura red, brilliant blue FCF,
and erythrosin B disodium salt) in preserved fruits by solid phase extraction-ultra performance liquid
chromatography (SPE-UPLC). Methods Samples were extracted using ethanolamine and cleaned up on an
anion exchanging solid phase extraction column. ZORBAX SB-C;3 column was applied with mobile phase
consisting of methanol and 0.02 mol/L ammonium acetate by gradient elution with a flow rate of 0.4 mL/min.
The 9 kinds of synthetic pigments were detected by photodiode array detector and a composite chromatogram
with detection wavelength of 254 nm (0~8.0 min), 300 nm (8.0~9.5 min), and 254 nm (9.5~18.0 min) was for
quantification by an external standard method. Results Nine kinds of synthetic pigments could be effectively
separated within 18 min, and the standard curves had a good linearity over the concentration range of 0.4~40
pg/mL. The correlation coefficients were 0.9999. The average recoveries ranged from 80.1% to 98.6% with

relative standard deviations (RSDs) of 1.8%~5.2%. The detection limits for the 9 kinds of synthetic pigments

HE£WmA: (2014FWPT-01)
Fund: Supported by the Shaanxi Province Science and Technology Co-ordination Innovation Project (2014FWPT-01)
*BIES: , , , E-mail: westyx@126.com

*Corresponding author: LI Tao, Assistant Director Pharmacist, Shaanxi Institute for Food and Drug Control, No.21, Kejiwu Road, Gaoxin
District, Xi’an 710065, China. E-mail: westyx@126.com



568 7

ranged from 1 to 2 ng. Conclusion This method has the advantages of simple pretreatment, fast detection,
satisfied with recovery rate and good reproducibility, and is suitable for the determination of the 9 kinds of
synthetic pigments in preserved fruits.
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chromatography
1 5 &
[15-17]
, 9 > > >
(1 ’ ..
2 MRERE
, 21 (U5 &
[1,2]
; ; 1290 infinity , 1290
( ) ; ( Agilent ); AE-240
( ) ( Mettlor Toledo  ); AS20500B
’ ( ); PB-10
[3-8]
> ( Sartrius ); CR22N ( );
2013 , Synergy ( MILLIPORE );
3 ETTL-DC I (
9
) (
); 12 ( )
GB/T5009.35-2003 ) 22 MRS
GB/T5009.141-2003 (o] : 2015
SN/T1743-2006 ,
[11] s S
9 H] H]
[12,13] ( ) 100
, (HPLC , Meker );
i 9 (=99.0%, Fluka  );
(200 X );
, s (150 mg/6 mL, )
9 , ,
(200 g/L) pH 6
(14] : (91.0%) (87.4%)
() , , (89.0%) (86.9%),

(89.0%) (92.0%) (93.4%)

P} E



2 , - 9 569
(91.7%), Dr. Ehrenstorfer GmbH ; 0~18.0 min

(99.0%), SIGMA-ALDRICH 190~600 nm;

23 JWHE 2.0 nm;

231 AFRE SR IEIR A B 3 ERESH

2.2 9 25 mg,
1 mg/mL ,
40 pg/mL,
, 9
, 0.4~40 pg/mL
232 HSuATaE
1( ):
2.0~40 g 50 mL , 6~10 mL
( 7:2:1(V:V:V)
), 1 min, 5000 r/min 5 min,
, 3~5 ,
100 mL 80 C
3 mL s 10 mL ,
, (200 g/L) pH 6 ,
, 6
mL 6 mL R
, 6~10 mL ( ,
50 C ) 6 mL ,
10~15 mL 2%(V:V) ,
50 C , 5 mL,
0.45 pm ,
2( ): GB/T5009.35-
2003 , 8
- s 5 mL, 0.45
pm ,

2.3.3 HPLC & £&H#
: ZORBAX SB-C;5(100 mmx2.1 mm, 1.8

pum); 30 C; 0.4 mL/min; 10 uL
A: , B: 0.02 mol/L ;
: 0~8.0 min 254 nm; 8.0~9.5

min 300 nm; 9.5~18.0 min 254 nm

31 eiExfamt
ZORBAX SB-Ci4(2.1 mmx100 mm, 1.8 um)

A: , B: 0.02 mol/L
[13,18,19]’ ,
, 1,
9 ,
, 9
(
)
9 5
250 nm s
300 nm s
0~8.0 min 254 nm , 8.0~9.5 min
300 nm ( ), 9.5~18.0 min
254 nm , Agilent 1290 Chemstation
) 9
1
xk1 BERBREH
Tablel Conditionsof gradient elution
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5.0 30 70
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Fig. 1 Chromatogram of mixed 9 kinds of synthetic pigments standard solution (40 pg/mL)
1. ;2. ;3. ;4. ;5. ; 6. ;7. ; 8. ;9.

1. lemon yellow; 2. new red; 3.amaranth;4. indigotine; 5. neucoccin;6.sunset yellow; 7.allura red; 8.brilliant blue FCF;
9. erythrosin B disodium salt

F2 OMMHEREZEMNEMFE. HXARH, &MEE. EER. KR
Table2 Calibration curves, correlation coefficients(r), Linear ranges, limits of quantification(L OQs), limits of detection
(LODs) of 9 synthetic pigments

r /(ng/mL) /ng /ng ( )/ng
Y=72446.06X+2655.953 0.9999 0.4~40 4 1 4
Y=55244.83X+2077.686 0.9999 0.4~40 4 1 5
Y=66131.41X+1257.699 0.9999 0.4~40 4 1 6
Y=53189.66X-4993.924 0.9999 0.4~40 4 1 -
Y=62501.39X+2422.497 0.9999 0.4~40 4 1 8
Y=56254.28X+1569.379 0.9999 0.4~40 4 1 7
Y=48760.30X+2411.191 0.9999 0.4~40 4 1 -
Y=22989.10X+712.0577 0.9999 0.4~40 4 2 26
Y=46779.80X+361.6784 0.9999 0.4~40 4 1 18

( ) GB/T5009.35-2003 e 3=
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2 80.1 47 71.6 5.2 9 190~600 nm
2 2.3.2 1
4 85.0 4.1 75.8 4.7
,2.3.3 , 3 a
20 843 3.2 733 3.9 , , 4,
2 85.4 3.1 775 3.0 , 0.094 g/kg(
GB2760-2014,
4 843 2.8 80.7 2.5
0.05 g/kg)
20 90.8 3.2 83.2 2.7 2015
2 90.4 3.0 80.6 3.4 100
> 1 Py 5
4 91.1 2.2 84.2 3.0
20 91.7 2.4 89.1 45 o
36 FEENtE
2 84.6 2.8 83.5 3.8
GB/T 5009.35-2003
4 83.4 3.7 80.4 3.1 [9] ’
20 89.8 3.1 84.8 2.7 5
2 94.4 2.4 71.5 4.9 > 5
4 96.8 25 80.4 4.0 ’
b 9 4
20 98.6 1.8 81.8 3.4 ,
2 93.4 2.1 68.7 5.0 33 3
4 96.7 2.0 70.5 4.1

20 98.3 1.9 74.9 4.2




572

5 0.3 5
< <
o 0.2 i
R )
= 01 =3
0.0 s
200 300 400 500 600 200 300 400 500 600 200 300 400 500 600
Pt /mm Pt /mm Pit/mm
0.2
0.6
=]
< 2 2 04
il w04 !
R 0.1 P K 02
= X 02 =
0.0 0.0 0.0
200 300 400 500 600 200 300 400 500 600 200 300 400 500 600
PK/nm WK /mm WK /nm
[ MEHELL Hy& =
0.6
0.8
=} 2 2
< 04 < 04 < 06
g sl i
R R R 04
=02 = 02 =
0.2
0.0 0.0 0.0
200 300 400 500 600 200 300 400 500 600 200 300 400 500 600
P /nm WA /mm WK /mm
PRk Sk FREELL
2 9
Fig. 2 Characteristic absorption spectral library of 9 synthetic pigments
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Fig. 3 Chromatogram of preserved fruit sample
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Fig. 4 Comparison of spectral of neucoccin standard and preserved fruit sample
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Fig. 5 Chromatogram comparison of national standard method and the testing method for the detection of brilliant blue FCF
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