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HPLC-DAD simultaneous determination of yellow 2G, butter yellow, citrus
red 2 and sudan red I~1V in high fat foods

XI Xing-Lin, WANG Lan, LI Xun, LI Shuang , HE Ji-Zi, ZOU Zhi-Fei

(Technology Centre of Guangdong Entry-Exit Inspection and Quarantine Bureau, Guangzhou 510623, China)

ABSTRACT: Objective To establish an HPLC-DAD method for simultaneous determination of yellow 2G,
butter yellow, citrus red 2 and sudan red I~IV. Methods Samples were extracted directly with a mixture of
cyclohexane-athylacetate (1 1, v/v ) and purified by a Bio-beads SX3 gel column, to remove interfering high
molecular fatty substances and natural pigments in food samples. HPLC was carried out on a C;g column with
MeOH+H,O (pH 4.0) as mobile phase in the gradient elution. Multiwavelength diode array detection (DAD)
was applied in the determination of the 7 kinds of pigments. Results Good linear relationships in the range of
1.0~10 mg/L of 7 compounds were obtained with correlation coefficients () all above 0.999. The RSDs were in
the range of 0.89%~5.21%, and average recoveries were 81.0%~98.2%. The detection limits were 1.0 mg/kg
for yellow 2G, butter yellow, citrus red 2 and 2.0 mg/kg for sudan red I~IV, respectively. Conclusion The
established method is simple, rapid, sensitive, accurate and repeatable, and can be used for the simultaneous

determination of relevant pigments.
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Fig. 1

Structures of 7 kinds of pigments
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1 #RlER%E
- 1.4 MZE
1.1 RF 5 ‘
2G( 98%) ( 98%)
2( 90%) Sigma ; (
90.5%) ( 88%) ( 96.0%) ’
( 92.0%) DE : ’
: 2 HERFVHE
2G 2 N g 44
2.1 BIREMERRAENMAR
10 mg( 0.1 mg),
100 mL , , , ( )
, 100 pg/mL ’
. 10 mL 1 pg/mL
05 1.0 3.0 50 7.0 10.0mgL ’ ; 6 min, 2 (
D 3 2) 4( 3) ,
v og 5 1 mL, ,
1.2 UHEREH . ; s
(2695 Waters ), ug/mL)
; : TurboVap LV(
Zymark ) 11
: Welch Ultimate C;g (4.6 mm *x250 mm, 10 3 min 2
5 pm, Welch’s ); : 1.0 mL/min; 2G 2
30 C; 2350 480 510 nm; 210 uL 1 4
+ (pH 4.0), 80% 20
min 100%, 2 min 80% #z1 tMHEEFRERRERE(%)
. - Bio-Beads Table 1 The recoveries of 7 kinds of pigment standard
' i ’ solutions after GPC purification
S-X3(300 mmx25 mm, 38~75 pm, Bio-Rad ); . 0 360 prom
: - 1:1, V), 4.7 - - - -
L/mi 5 mL ( ) 2G 70~80 20~30 98.0
I -om 70~80 20~30 99.5
13 XEHE 2 60~70 20~30 99.0
1.3.1 AR 65~75 25~35 98.6
65~75 25~35 98.0
2.000 g 50 mL , - 65~75 25~35 97.4
10 mL, | min | 65~75 25~35 98.6
15 min, 4000 r/min 10 min, 22 iR AEA IR
. H R .
s 10 mL R s
’ 10 mL, 22.1 kK egikdE
132 M4k 2G 2
13.1 , 350 410 514 483 516 497 507 nm
, 350 nm 2G ,410 nm
50 mL, 25 mL, , 514 nm 2
) 1.0 mL s 0.45 pm
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Fig. 2 HPLC chromatogram of 7 kinds of pigments
(1. 2G, 2. 3. 2, 4. ,5. , 6. 111, 7. V)
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Table 2 Linear equations and correlation coefficients

(n (mg/kg) (mg/kg)
2G Y=6.02e+04X~1.52e+04 0.9999 1.0 3.5
Y=6.16e+04 X —1.39¢+04 0.9999 1.0 3.5
2 Y=2.43¢+04 X —7.872¢+03 0.9999 1.0 3.5
Y=5.75¢+03 X —2.522¢+03 0.9996 2.0 5.0
Y=4.78¢+03 X —5.39¢+03 0.9990 2.0 5.0
Y=6.36e+03 X —2.02¢+03 0.9989 2.0 5.0

Y=4.74e+03 X —2.20e+03 0.9999 2.0 5.0
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®3 BRHPELMEREERNEEEIRELER(n=6)

Table 3 Recoveries of 7 kinds of pigment fortified to sausage (n=6)

RSD

mg/kg mg/kg mg/kg % %
2.0 1.74 87.0 4.28
2G 5.0 4.57 91.5 3.84
10.0 9.24 92.4 3.48
2.0 1.79 89.5 3.79
5.0 4.78 95.6 3.28
10.0 9.48 94.8 1.85
2.0 1.84 92.0 4.08
2 5.0 4.81 96.2 3.87
10.0 9.70 97.0. 2.84
2.0 1.70 85.0 3.94
5.0 491 98.2 2.98
10.0 9.59 95.9 2.08

2.0 1.69 84.5 5.21
5.0 4.54 90.8 3.66
10.0 9.45 94.5 3.54
2.0 1.80 90.0 3.87
5.0 4.66 93.2 1.89
10.0 9.60 96.0 3.09
2.0 1.69 84.5 4.18
5.0 4.82 96.4 2.90
10.0 9.58 95.8 2.46

Fz 4 EHHUHDP 5 MEREREFEEIRIELE R (n=6)
Table 4 Recoveries of 7 kinds of pigment fortified to chili oil (n=6)

RSD

mg/kg mg/kg mg/kg % %
2.0 1.70 85.0 3.58
26 5.0 4.42 88.4 2.82
10.0 9.08 90.8 2.58
2.0 1.68 84.0 2.98
5.0 4.67 93.4 1.04
10.0 9.54 95.4 0.89
2.0 1.79 89.5 3.55
2 5.0 1.83 91.5 2.45
10.0 9.24 92.4 1.70
2.0 1.62 81.0 4.22
5.0 4.80 96.0 1.87
10.0 9.48 94.8 2.59
2.0 1.65 82.5 3.75
5.0 4.43 88.6 2.94
10.0 9.46 94.6 2.18
2.0 1.68 88.4 3.25
5.0 458 91.6 2.54
10.0 9.46 94.6 1.89
2.0 1.73 86.5 3.62
5.0 4.50 90.0 2.55

10.0 9.38 93.8 2.41
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