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22 I B A (multi reaction monitor, MRM)BLCHEF TR, MAREC &, S8R 7 0.1~20 pg/L(GHEFTAT R ) LA
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FRA 0.1~0.5 ng/L, J5ikIBCRITEBIZE 77.9%~95.5%Z 1], HHXAREMZE 1.75%~9.49%(n=6). &5 JrikfHh
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Determination of poppy shell in soup foods by ultra performance liquid
chromatography tandem mass spectrometry

ZHANG Ling, CAO Ye-Zhong, LI Xiao-Qin, WANG Wei, CAI Wen, YE Hu'
(Suzhou Institute For Food Control, Suzhou 215104, China)

ABSTRACT: Objective To establish a qualitative and quantitative method for the determination of papaverine,
morphine, codeine, narcotine and thebaine in soup foods such as spicy hot pot, hot pot soup and beef soup by ultra
performance liquid chromatography tandem mass spectrometry (UPLC-MS/MS). Methods The sample was
extracted with 0.1 mol/L HCI, and purified through a mixed-cation (MCX) solid-phase extraction column. Waters
BEH HILIC (2.1 mmx100 mm, 1.7 um) was selected for separation, with 0.1% formic acid (V/V)-acetonitrile and
0.1% formic acid-10 mmol/L ammonium formate solution as mobile phases to carry out gradient elution. Positive
electrospray ionization (ESI") and multiple reaction monitor (MRM) mode were used for determination. The
quantification was performed by the internal standard method. Results In the concentration range of 0.1-20 pg/L
(morphine and codeine) and 0.1-4.0 pg/L (tibaine, nacodin and papaverine), the linear relation of 5 kinds of poppy

shell was well, with all the correlation coefficients over 0.995. The limits of detection were 0.1-0.5 pg/L. The
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recovery rate of the method ranged from 77.9% to 95.5%, and the relative standard deviation was 1.75%-9.49%

(n=6). Conclusion This method is simple, easy to operate and has high precision and accuracy, which is suitable for

the detection of poppy shell in soup food.

KEY WORDS: ultra performance liquid chromatography tandem mass spectrometry; soup foods; poppy shell
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A% FE: Waters BEH HILIC(1.7 pm, 2.1 mmx100 mm,
1.7 pm); FzhAH: A: 0.1%(V/V) HER-Zfi, B: 0.1 %HHR
—10 mmol/L W BREEVATR, #hEVEMARF IR 1 s, FEE:
40 °C; it 1 pl,

®1 BEXBRERF

Table 1 Gradient elution program

VEMEET B /min - B A/% B B/% i /(mL/min)
0.0 90 20 0.3
0.3 90 10 0.3
1.0 80 20 0.3
2.5 80 20 0.3
3.0 90 20 0.3
6.0 90 10 0.3

QBTG4

& IE & U8 85 %% (positive  electrospray
ionization, ESI"), £z i Wil (multi reaction monitor, MRM)
KA, BATHIE 3.0 kV; B FHIRE 150 °C; B
FAURSE: 400 °C; BEF Wi 900 L/Hr; $EAL:
50 L/Hr; i85 (N,) i3 0 0.15 mL/min, %S H0L#E 2.

®2 SHERTYRZRNENAEEANRESYK
Table 2 Mass spectrometry parameters of S kinds of poppy
husk substances in multiple reaction monitoring scanning mode

E&W&4R BETWNmz2  HEFLRIE/NY  RiERER eV

340.1>171.1 30 35
B SE T

340.1>202.2% 30 35

286.1>165.2* 30 35
Nz e

286.1>181.2 30 35

414.1>220.1* 30 22
Aar T

414.1>353.3 30 28

300.1>165.1 30 40
IS

300.1>215.1* 30 25
N 312.1>58.1% 30 15
FHEH

312.1>249.1 30 15

291.1>167.1* 30 35
nuE-DS5

291.1>230.1 30 23

305.1>167.0% 30 35
A £ -D5

305.1>217.1 30 30
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Fig.1 Quantitative ion chromatograms of 5 poppy shell substances
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Table 3 Linear experiment results of 5 poppy shell materials
L/l iES etk iR B de 4 HH BR/(ng/L)
nip Y=1.13%-0.21 0.997 0.5
AT Y=1.74%-0.62 0.996 0.5
FEE Y=50914.9X+1841.8 0.999 0.1
HEAr T Y=265641.0X+20829.1 0.998 0.1
BB Y=119206.0X+13682.6 0.999 0.1
* 4 ERFTHMFREERLE R(%)(N=6)
Table 4 Spike recovery results of poppy husks(%) (n=6)
SR (] 05 A X O 2
FE Jnbri/(pg/kg)
neh GRS & R+ AR Ay 8 S
0.5(0.1) 84.6+2.83 77.9+3.50 84.4+2.89 83.4+3 .41 85.2+5.17
S1 5(1) 88.5+3.91 86.6+3.65 87.943.51 86.0+4.21 90.742.54
50(10) 90.4+2.21 90.3+2.21 91.4+2.89 92.5+3.22 93.0+3.06
0.5(0.1) 80.5+3.45 81.1+4.09 81.5+3.23 83.242.90 84.3+4.91
S2 5(1) 89.2+2.22 89.4+2.14 89.6+4.23 87.9+3.91 87.7+2.27
50(10) 93.9+3.62 92.743.32 90.7+2.68 92.3+2.95 94.1+4.28
0.5(0.1) 80.1£9.49 80.4+3.28 83.0+£7.08 80.0+3.92 81.4+4.10
S3 5(1) 84.0+1.75 89.5+6.44 88.1+5.45 89.9+6.39 86.1+2.66
50(10) 90.1£6.54 90.7+5.90 92.2+6.26 93.8+5.20 95.5+4.57
S BOAR & 4 N B
S-1 Level-1
100 1.64 265.1165.2 ) s 286.1>165.2
1.745e+004 1.64 1.888¢+006
X 115 3.573.82 X -oece
S 047 1.902.12 ¢9 - = 4.00 =
i 4708 y N 4ss a3
= fuyp L‘ My i E
oy | Vgl IR .\MI o
z z
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Fig.3 Mass spectra (left) and spiked mass spectra (right) of the five poppy shell components of the S1 sample
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Fig.3 Mass spectra (left) and spiked mass spectra (right) of the five poppy shell components of the S1 sample
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