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Determination of Sex Hormone Residues in Shrimp by EMR
Solid Phase Extraction-Ultra Performance Liquid
Chromatography-Tandem Mass Spectrometry

XIN Lina, MO Dongshu”, JIANG Dingzhi, ZENG Jian, LIANG Feiyan, MENG Chuxi

(Guangxi-Asean Food and Drug Safety Inspection and Testing Center, Nanning 530021, China)

Abstract: A method for the determination of 15 sex hormones in shrimp meat by EMR solid phase extraction combined
with ultra performance liquid chromatography-tandem mass spectrometry was established. The samples was extracted with
0.1 mol/L ethylenediaminetetraacetic acid disodium solution and acetonitrile solution, purified by Captiva EMR SPE
cartridge, separated by CAPCELLPAK C,; BB-H (3 pm, 2.1 mmx150 mm) column, and scanned by positive and negative
ions of electrospray ion source. Ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) with
multiple reaction monitoring mode was used for detection, and blank matrix matching external standard method was used
for quantification. The positive ion mobile phase was methanol and 0.1% formic acid, and androgen and progesterone were
detected. The negative ion mobile phase was acetonitrile and 0.01% ammonia aqueous solution to detect estrogen. The
results showed that the 15 kinds of sex hormone residues in shrimp meat samples purified by EMR solid phase extraction
had a good linear relationship in the concentration range of 1~50 pg/kg, and the correlation coefficients () were all greater
than 0.99. The detection limits of the method were 0.0015~0.436 pg/kg, and the quantitative limits were 0.0051~1.453 pg/kg.
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The average recoveries were 85.31%~119.84%, and the relative standard deviations were 2.11%~9.86% (n=6). The method

was rapid, simple, reproducible and sensitive, which was suitable for the detection of 15 kinds of sex hormone residues in

shrimp meat.

Key words: ultra high performance liquid chromatography tandem mass spectrometry; captiva EMR-lipid; sex hormones;

shrimp; estradiol; ethinylestradiol; diethylstilbestrol; progesterone; testosterone
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1.2.3 AUERSAF

1.2.3.1 IEETFRAMBAHOIESEMY A%k CAPCE
LLPAK C, BB-H(3 um, 2.1 mmx150 mm). ¥izitH:
A: FEE, B: 0.1% F PRV W, BEBEVRI S 3R 1,
FEIR: 35 °C, WiiE: 0.3 mL/min, #FFE L 20 pl,

® 1 IEETHERBEF

Table 1 Positive ion gradient elution program
i8] (min) A(%) B(%)

0 10 90

1 10 90

9 90 10

12 90 10

12.1 10 90

19 10 90

1.2.3.2 IEETFREETEAY BETUR: MRS T
Y (ESIY); B Mm% 55 B3 1 (IS) : 4500 V; B T IR IR
(TEM): 550 °C; <47 (CUR) ¥t i#: 30 L/min; 21k
(GS1) ik 55 L/min; 5l Bhin#4<(GS2) it ik -
55 L/min,

1.2.3.3 MEFREGRAHGRESY (A%t CAPCEL
LPAK C,g BB-H(3 pm, 2.1 mmx150 mm) . JiishtH:
A: i, B: 0.01% 2/KIE IR, BREEVENL AR IR 2.
IR 35 °C, Wii#: 0.4 mL/min, PFFEEER: 20 pL.
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Table 2 Negative ion gradient elution program

st ] (min ) A(%) B(%)
0 90 10
2 90 10
6 65 35
9 65 35
11 95 5
13 95 5
13.1 90 10
16 90 10

1.2.3.4 BRI AME B s ST
PR (ESI); {55 HY, JE (IS) : —4500 V; 85 T YRI5 %
(TEM): 550 °C; <57 <. (CUR) ¥t i#: 35 L/min; 251k
A (GS1) F i : 50 L/min; % B IS (GS2) Fit 3
50 L/min.
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Table 3 15 kinds of qualitative and quantitative ion of sex

hormone and mass spectrum information

5 Mo 2k B HETFmz) FETF(m/2)
1 TR 52T + 3452 109.17,97.1
2 2L + 289.2 109.1°,97.2
3 R L 52 U + 303.1 97.2°,109.1
4 Ze B 2 + 3132 109.1°,245.2
5 Fitiz TP 2 22 + 3873 285.4°,327.3
6 HERER + 3153 109.1°,97.1
7 JRETR + 299.2 231.4°,109.1
8 RINTRE + 407.2 257.2°,105.2
9 Heh e + 271.1 253.2°,199.1
10 e + 275.2 257.2",109.1
11 Ul e - 2714 145.2",183.1
12 Tl =i - 287.1 171.1°,145.1
13 WHEFR - 269.1 143.1°, 145.1
14 C M - 267.1 237.2%,251.2
15 S - 2952 159.0°, 145.0
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Fig.1 15 component positive ion total flow diagram

Max. 1.3e5 cps.
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221 EIEAEIEESE 33175 %< CAPCELL PAK
C18 MGTI-H (3 um, 2.0 mmx100 mm) ., CORTECS®
UPLC®HILIC (1.6 pm, 2.1 mmx>100 mm) . Agilent
SB-AqRRHD (1.8 um, 2.1 mm x 100 mm) .
CAPCELLPAK C18 BB-H(3 pm, 2.1 mmx>150 mm)
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Fig.2 15 negative ion total flow diagram of components
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2.3.3 [EAH/IE EARRARRLERE SIS ) P 5%
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Table 5 Linear equation, linear range and correlation coefficient of 15 sex hormones
aw e ednlRyiy LR (ng/kg) LM R LOD LOQ
IR ST y=4014.88373x+1373.57225 1~50 0.99851 0.089 0.298
S2 LR y=15206.45462x+231.03431 1~50 0.99869 0.017 0.056
F R S AL y=8347.72239x+21936.27137 1~50 0.99532 0.023 0.077
T BRI y=3176.75098x+717.19989 1~50 0.99971 0.224 0.748
iR Y2 22 y=12677.48294x+2468.16680 1~50 0.99910 0.436 1.453
T y=16046.47473x+2311.21787 1~50 0.99835 0.0059 0.0198
VoL y=6471.25207x+902.55291 1~50 0.99827 0.037 0.123
RN e y=11114.66551x+2815.75167 1~50 0.99927 0.0127 0.042
FeEh e y=5439.21227x+1481.62853 1~50 0.99544 0.103 0.342
Wk y=1910.93057x+7411.76972 1~50 0.99263 0.081 0.272
W y=0.02377x+0.02912 1~50 0.99863 0.0058 0.019
W = y=2.44525x+3.62599 1~50 0.99203 0.0041 0.0138
MR y=0.03511x+0.03629 1~50 0.99987 0.0015 0.0051
O HE y=0.03112x+0.02953 1~50 0.99943 0.0018 0.0061
S y=0.00240x+-0.00357 1~50 0.99827 0.055 0.184
6 15 FEEE BT AR ISR FIAR XS AR A IR 22 (n=6)
Table 6 Average spiked recovery and relative standard deviation of 15 sex hormones
o WA 2 pg/kg A4 pe/kg JNAE40 pe/ke
Ml (%) RSD(%) I (%) RSD(%) IR (%) RSD(%)
[fi7E ] 114.83 3.69 119.84 4.29 114.89 8.78
S2ALE 115.50 4.01 119.59 6.84 105.55 9.27
FH i 2 118.39 7.34 118.54 6.74 95.41 7.51
e 2T 100.29 9.86 105.96 7.12 93.83 9.13
itz M 2 22 R 87.77 7.02 97.80 5.03 94.32 8.23
AR 103.16 5.71 103.80 8.18 96.96 6.47
SRR 94.76 9.11 105.17 6.24 101.71 6.24
RINFRH 95.14 6.16 93.36 7.44 95.31 4.74
Frh e 117.05 6.97 103.78 571 92.01 9.13
Wik 108.31 8.71 106.73 7.10 106.75 6.24
e 112.50 2.13 111.66 3.60 101.29 3.40
Il = e 108.51 8.03 111.19 3.57 99.83 4.20
TR 96.57 3.75 98.64 2.11 96.14 8.62
97 e 95.91 8.10 97.20 445 96.38 3.05
Poiaic 85.31 7.43 101.62 7.01 104.42 435

WA TINR 6 ¥R, FMRidne i, TP RIieR 5
R . G5, 15 RGP0 bR Bl hy
85.31%~119.84%, #H XI5 #E i 25 S 2.11%~9.86%,
L2k 6.
3 iR
AMFGTEEST. EMR S AHZE BUR 80BAH (L - FR B
SRS MR P R 15 AR ORI s, i ad
VETF AT P v (g BRI R e 25 . b 2% b i ik
$&: X LT Oasis PRIME HLB F Captiva EMR 45+
8 o N ST RS 1 A DBV ve e SNBAEE 71 4 s D pvive SN/ IE G ISR S
THBRFL AN % 45 BN, 1 mol/L £ —JliZPU 2.1k
HN- O A s R BGFY, Captiva EMR FE1)
HAURBOR AL, B 4 mL _LyEWGIA S, 1 mL 80% 24
IR, 30% JNE B A ERBUTIEAE 1~50 pg/mL i
BERE BRI ZMC FR RAT, AHC R E () EIRKT 0.99, U7

Bk PR A 0.0015~0.436 ng/kg, E = FR > 0.0051~
1.453 pg/kg, “F) IR LE 85.31%~119.84%, FHXT
BRUEIZE A 2.11%~9.86% (n=6) . A 77 1 faf BT,
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