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Determination of annatto in chocolate by high performance liquid
chromatography
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ABSTRACT: Objective To establish a method for determination of annatto in chocolate by high performance liquid
chromatography. Methods The pigment in the sample was extracted with ammonia water ethanol, and defatted by
petroleum ether. Then, the target compound was back-extracted with dichloromethane under acidic conditions, and
separated on a Cg column and isocratic eluted with acetonitrile: 2% acetic acid (75:25, V:V) as mobile phase. The targets
were detected by a ultraviolet detector at the wavelength of 458 nm, and quantified by external standard method.
Results The limits of quantification of norbixin and bixin were 1.0 mg/kg and 2.0 mg/kg, respectively. The linearities
of norbixin and bixin ranged from 1 to 50 mg/kg. The spiked recoveries of norbixin and bixin ranged from
87.8%-92.0% and 88.7%—92.1% with the standard deviations of 1.1%—-5.0% and 1.7%—5.2%, respectively. Conclusion
This method is simple and convenient, which is suitable for the detection of annatto in chocolate samples.
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RT3 RNZT K 3R i 45 R VA A R LI 5 45
R LT A R S5 R 2T AR ZARUE S 10.0 mgCRE 2 0.1 mg)
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M- 458 nm,
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Fig.l Effect of extraction times on extraction efficiency(n=6)
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Fig.2 Chromatogram of bixin and norbixin extracted by the
petroleum after drying and constant volume.
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Fig.3 Chromatogram of bixin and norbixin extracted by the hexane
after drying and constant volume.
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Fig.4 Chromatogram of bixin and norbixin extracted by the ether
after drying and constant volume.
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Fig.5 Ultraviolet-visible absorption spectra of bixin and norbixin
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Fig.6 Chromatogram of bixin and norbixin by the mobile phase of
acetonitrile + 2% aqueous acetic acid (70:30,V:V)
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WLl R ZLRIEITFE R Y=255866X+4977, LI ARZE LM
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5.0 g, BB 5.0 mL, HilEAFRHER A HIR: [
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TETG 5L 145 (AR i P 4% 1.0,2.0.,10.0, 25.0 mg/kg
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W, 45 7K 1) [a] U 2R R0 AH X6 A T fiis 22 (relative  standard
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Table 1 Detection limit data of bixin and norbixin

I H 240 W)
HEREIREL n 1 2 3 4 5 6 F-H{E
K HBR/(mg/kg) 0.293 0.293 0.293 0.271 0.303 0.271 0.287
[(Za% -
EFR/(mg/kg) 0.975 0.976 0.976 0.904 1.011 0.904 0.958
K H BR/(mg/kg) 0.276 0.296 0.282 0.271 0.294 0.294 0.286
aOARE
B BR/(mg/kg) 0.921 0.987 0.940 0.904 0.981 0.981 0.952
F 2 ORFEMELI KRR E W ERME TR R E (n=6)
Table 2 Standard recovery rates and relative standard deviation of bixin and norbixin (n=6)
. e /% RSD/%
P& HA R /(mg/kg)
((FAW% - LIARE [((FaW% =S LIARE
1.0 92.0 89.3 1.1 2.9
2.0 90.3 92.1 3.3 4.0
Wil
10.0 89.7 88.7 2.6 1.7
25.0 87.8 91.3 5.0 5.2
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Table 3 Stability of bixin and norbixin in sample solutions(n=3)

B A /h 0 2 6 12 24

IR EWRE /(mg/L) 312 314 309 306 302

RSD/% 0.19 021 0.18 020 021
PR KW/ (mg/L)  4.68 4.61 4.66 458 452
RSD/% 0.13 0.11 0.089 0.089 0.098
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