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Determination of berberine residues in eggs by solid phase extraction
coupled with liquid chromatography-tandem mass spectrometry
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(Shandong Provincial Veterinary Medicine Supervision Institute, Shandong Provincial Key Laboratory of Quality Safety
Monitoring and Risk Assessment for Livestock and Poultry Products, Ji’nan 250022, China)

ABSTRACT: Objective To establish a method for determination of berberine in eggs by solid phase extraction
coupled with liquid chromatography-tandem mass spectrometric (LC-MS/MS). Methods Eggs samples were
extracted with 80% (V/V) acetonitrile solution and then the extracts were purified by the MCX (mixed-mode, strong
cation-exchange) solid phase extraction. The gradient elution was carried out with 0.1% (V/V) formic acid methanol
(A) and 0.1% formic acid-5 mmol/L ammonium acetate solution(B). Electrospray positive ion source (ESI"), multiple
reaction monitoring (MRM) mode and the matrix-matching external standard method were applied for quantitative
analysis. Results There was a good linear correlation between the peak areas and the concentrations of berberine at
the range of 2.0-100 ng/mL (r’=0.999), the limit of detection and limit of quantification was 0.5 and 1.0 pg/kg. The
recovery rates were 62.2%—-108.3% and the relative standard deviations were 5.6%—9.8% at the addition levels of 1.0,
2.0 and 10.0 pg/kg (n=6). Conclusion This method is simple, accurate, fast and sensitive and is suitable for
determination of berberine residues in eggs.
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Table 1 Liquid chromatography gradient elution program

B[] /min Al% B/%
0 10 90
1 10 90
4 90 10
5 90 10
6 10 90

(2) Finkscf

HL S35 B TR IE B P4l (electrospray positive ion
source, ESI"); £ ) i 5 il (multiple reaction monitoring ,
MRM); U5 150 °C; JBF RN EE: 350 °C; Jii il
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M 0.5kV,
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F) X6F FHE it W T R A L v T 2 I UG o I g T AR B (LY
30%, X8 KA B G0 S B R AE L DR, RS DT
B A o i 2R 1A T T AL I o
34 FHERNZMXR, KEHREEER

ZWE, L MRIE TR N Y = 3314.9X-291.38
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Fig.1 Chromatogram of berberine
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Table 2 Parameters of multiple reaction monitoring ion determination of berberine
EWA R HET(m/2) TET(2) HEFLHLR/V i RE R eV
320.0% 15 30
/NEET 336.0
292.0 15 29
TR
100 0.66
INERERE T MRM of 2 Channels ES+
0.49 336.0>320.0
9.31e7
X
3.06
0 I 1 1 I I AL 1 1 I |
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
fisf fA]/min
100 0.67
MRM of 2 Channels ES+
0.49 NV T 336.0>292.0
- 4.91e6
N
3.06
0 L e L d _Lk‘ " L 1 4
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
i8] /min
B2 R E IR R A
Fig.2 Chromatogram without SPE purification
3.06 MRM of 2 Channels ES+
0.49 INERERE T 336.0>320.0
8.16e5
X
0 1 I 1 1 L 1 1 1 1 1
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
fisf ] /min
0.49 3.06 MRM of 2 Channels ES+
[ y 336.0>292.0
- /NBERRE MRS T 6.9105
0 1 1 1 1 1 1 1 1 1 1
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Fisf [ /min
3 ZHEAHZEBGEALE A

Fig.3 Chromatogram after SPE purification
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Table 3 Results of recovery and precision test

IETRTE MR, PR R AT OCHERRRMGIN, AT 2
X BB R TR, RN ARG FRAE A A P (/N
3R B A/ NSE I 1 P 2 G 2 A M RIS

WhE/(ng/kg) EiIR/4 [T /% S ER/%  #itN RSD/% #itiE] RSD/%
1 68.32 74.18 79.73 84.26 62.19 72.68 73.1 9.8
1.0 1I 76.52 83.18 65.82 71.49 79.62 70.11 74.5 8.7 10.5
111 80.34 84.37 76.68 90.26 93.24 82.85 84.6 7.3
1 78.64 86.11 80.25 91.66 83.89 74.11 82.4 7.5
2.0 1I 90.67 93.42 72.86 83.71 78.96 88.15 84.6 9.1 7.9
111 87.92 79.75 95.26 82.55 91.37 92.44 88.2 6.8
1 88.74 93.54 101.27 95.84 86.73 92.07 93.0 5.6
10.0 1I 104.73 91.36 79.81 87.65 98.72 89.43 92.0 9.5 7.5
111 96.73 99.21 108.32 90.76 94.37 87.74 96.2 7.5
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