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Rapid determination of 7 hormones in grass carp using QUEChERS
coupled with UPLC-Q/ Orbitrap MS
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E: A QUEChERS AT & B H K. B8 %kt é
HwWR A/ L Y Sl B s PR % (UPLC-Q/
Orbitrap MS)s£ 5 7 —#b 3 & o 7 A & 25 4 9% 4 9 1k
Ak, SERANT A EAE 1.0~100.0 ng/mL
WHETEA R &L M (R =>0.998), 4 R FR % 0.04~
0.60 pg/kg, & F R H 0.2~1.8 pg/kg, mAx & M & %
71.4%~106.9% ,RSD(n=6)# 2.4%~7.8% . 7 ## %
ERTA R R, B E G AR L BRATE B K ANME R R
BB RBRERER ERATARERE AR E . FH
FH kA,

K17 : QUEChERS; wa 28 AT /# & 3 #3835 & 9 3% 5
BE RS

Abstract; A simple and rapid method for the simultaneous deter-
mination of 7 kinds of hormones in grass carp was developed by
the QUEChERS method coupled with ultra performance liquid
chromatogragphy quadrupole/electrostatic field orbitrap high res-
olution mass spectrometry (UPLC-Q/Orbitrap MS). The results
indicated that the linearity of all the 7 hormones ranged from
1.0 ng/mL to 100.0 ng/mL with the correlation coefficients grea-
ter than 0.998. The LOD was in the range of 0.04~0.60 pg/kg
and the LOQ was in the range of 0.2~1.8 pg/kg. The recoveries
were in the range of 71.4% to 106.9% , with the RSD (n=6) in

the range of 2.4% ~7.8%. 7 hormones showed matrix inhibition
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effects, and the matrix effects were compensated by blank matrix
matching standard curve to obtain accurate results. The method is
simple, rapid, accurate, and suitable for the rapid detection of
glucocorticoids in grass carp.

Keywords: QuEChERS; quadrupole/electrostatic field orbitrap
high resolution ( Q/Orbitrap MS );
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QUEChERS ¥+ T. 208 AR 4% &t 8 AH 22 B Ak 125, JF i
25 [ B O U T B A R 0 SR D D R T/ 4003 B v 4 R
JB T AN A% G0 TR ST T AR I 7 R R B — B AL
7 FiCER 25 W R B N DR AR I T L IR R AT 0T 1A S e
FE TR 7 R R A LA, B A8 O R A I
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1 FRLS 5%
1.1 #E5iRH

A fif A T

Hypersil Gold Cys 3% 4 :150 mm X 2.1 mm,3 pm,
2% [E Thermo Fisher Scientific 2 7] ;

SN A2l 8 CNW A 7]

FHR . o3 20, [ 24 4R A1 Ak 22 370 A BRA )

NH, #BH  Cos ZEHH  HLB #E B . 40 ~ 63 pm.,
60 A, fE[E CNW 2 #];

IR %W (CAS 57-85-2, 4 & 99.7 %), Hl S i (CAS
58-18-4, 4 i 98.0%) S (CAS 58-22-0, 4l Jif 98.5%) .
PR (CAS 846-48-0, 4 BF 98.5%) . 3% Ji (CAS 434-22-
0,417 99.0%) B %) & (CAS 10161-33-8, 4l Jif 96.3%) .
ZE R (CAS 57-83-0, 4l BF 99.3 %) 5 e & - f 6 Dr 24 #]
1.2 s5ig&

T PR RSCTROR €6 3 S EOG DU S/ L 3 S O e 40 R O
i . Q Exactive Focus %, 3% [E Thermo Fisher Scientific /3] ;

HL 743 H7 K ME204E B, #f 45 3 —3€ F] £ 1 &8
L) A BRAS A 5

A R B0 ML TXIN-26 #0138 R AR 4l (35 D
Je 1A BRA D 5

11 AR 7 : CM-1000 7, 7R 5 B4k 25 Bl 50 2 4t
1.3 iR

HESI % T F . % Ji§ PRM/Targeted-MS* ##, #
78 Bl m/z 50 ~ 400, 4y P F 35 000, F 40 % B K
3000 V; HL I35 3 IR IR 325 °C L ¥R AKIR B 360 °C 5 M
S 0.24 kPa; # B R K 0.091 kPas B 7 1% 5 45 16
325 CsMEE M R 4.0 KV, HUbR o 1 8 B8 R 3% 8 i
Full MS #3452 W 2 B URBE 3 T om /2L il i SIM £
0 o R B ARLE MR T
14 FHEEBEEGERKL

A T Yk R 7 R 335 M 25 1 R L 3R 0.1 %0 H R T K
K THR A B Z 0. 1% B BR— 2 i A Bl 3
B85 BBCR . BIEEE Hypersil Gold Cys (150 mm X
2.1 mm,3 pm), W SNA A B THLI S A R sh A B Ry
A LI B AH 5 R B BE Uk R X C L 2R 1) JfF R R

JB #8422 . QUEChERS-UPLC-Q/Orbitrap MS £ HEN EE & b 7 g =

x1 BERXRBER
Table 1 HPLC gradient elution program
W /min - JEhAE A/%  WshtE B/ %
0.0 80 20
0.5 80 20
3.5 10 90
7.0 10 90
7.1 80 20
10.0 80 20

0.2 mL/min; #3f 35 °C; JFFEIARBLS pL,
1.5 HmEAABEIZMRK
15,1 $RIGR B A A] £ AR 4 T 40 S0 5K RS B BRI
2.0 g F 50 mL g0 8o, FATHE 6 0, in A B IR
10 mL, #&#% 1 min, @ 15 min, 5.0, B3 K 32 M
A 10 mL $2EGH 4R G %50 15 min, B0 A RIEHR R
A1, 2 h, Wl VR L B WGE 0.22 pm SRR, AL
M5E TFEP R, 55 CE 1% R —
CNEHEAT Al o 3 5 i SR U
1.5.2 AR e H 4R USSR 3R HURE A R O
4.0 mL, 2 B A0 25 3% 8 43 9 A 200 mg Cys . HLB,
NH, ZEBCR] AT HE 6 403 o 28 BRI &L 4 25 5m A 100,
200,300 mg Cis 2B, FATHRE 6 IR GRS, M &
s B W AT 0.22 pm 98, b AL S, 5 OF 2
e,
1.6 MR EHRMESRUE

BSR4 B 00 Ak BT 2 4 A O A
FE i 1.0~100.0 ng/mL 3 FT AR WA WK, LA W T AR ) 7 {8
R PAR s o o 90 VS VR G O A A VB o R . A A
o R T R IR R R S R o TR AR A
24 B BT S I Ak & 0 E S/ N =3 Y R &
ok R LS/ N =10 B ¥k BE H 5 B IR .
1.7 EHEMBZENE

25 [ B ARE S oI 7 R i 2R A b UEVE TR AR
JERE AR BE A3 1 A 2.0.4.0,20.0 pg/ke ., BEAS U BE A i
£ 6 0y W 7 R AR T R A RSD A .
1.8 ERBMEMN

Has [ A RE AL % B PR I A B T A B
Ji T 2 1 SRV 5 A A 2R 40 TS R o 8 VB BB T AL
Jo A A3 1 R b A i 2R T Bt BB R 5 3 T A v
2 R B — S I 00 b oA 2R BV A 0 TR B IR AL A A%
VE AR o B LR TS L R A A o il 2R 5V AR A o 2R 1Y
A BR L (K DY 3 R RER
1.9 H&FEREN

M b 3R 5 0 R o T AL BT AT AL B B AN A
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R YR F R L O [MAH]T, Hh R
%@H PPV SR 2 T A0 2 TR A R R e T ELE
5 M T A .

2.2 BHEEEEHMRL
HIE T AL WE Z 0.1 W IR — 2 IE ¥ Be 4 B
THRMERE A AR 10 min AR BT A A B Hop

B B

0. 126 H R — LM 19 43 B SR B B (B foe e o FL AR AL A3 90
WAk 53 5 Cos IR HESS & - ST VML RE J1 5 T L 1

R2 THHERORESHE

Table 2 The mass spectrum parameters of 7 hormones

L&Y BB T (m/2)  HiESGER/eV FL A FETFOn/2)
T4 i 2 i) 345.243 0 20,40,60 [M+H]* 97.065 4* ,109.065 3
FH S2 303.232 2 20,40,60 [M+H]* 97.065 4* ,109.065 3
22 ] 289.216 5 20,40,60 [M+H]* 97.065 4* ,109.065 3
2 i il 287.200 8 20,40,60 [M+H]* 121.065 2* ,135.117 0
ik 275.200 8 20,40,60 [M+H] 109.065 3* ,83.049 9
B2 e 271.169 4 20,40,60 [M+H] 199.112 0% ,107.049 1
Z 1 315.232 3 20,40,60 [M+H]* 97.065 4% ,109.065 3
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Figure 1

The quantitative ion chromatogram of 7 hormones in standard solution (20 ng/mL)
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WER R, Z G B ORI FHEE. Binfba R A
IE B FRE A BT I AR YR BE B R A ) T 48 46 E H e 2
TR R KRG, I, 0.1% H B —Z W b & T
ZHE
2.3 REFM®L

2 w3 FRBG RO F R R R H
B Ak B W [0 A0 2% fi e o PR R I [l i e e IR, P 4R
IRCH K PR A A BRI R T H AR AL S W 0 e B
BRI & . SR EA TU0E R AR BEAR T $E 0K
HEJT AT 7 R Mk BR T S A A T A IR R 4 ) 4R
B, BRI, R IR T HE S HAR LA
Y PRIE T B AR IR . B SR IOV VR S L I T e 4
o 2S5 B0 ZS RS T AT A0 G 4R TR b B T T
= H AR IR
2.4 HEUEHEHRL

f 3 AL 3 Ak b, 8 NH, Fil Cos bR
HAsfb A8 iR g 75% ~110% . Cus AL 700 e 4k I [8]
W T NH. ;i ff F HLB e 4k 50 5, A 79 R 52 R ol i
F>60 %, H At 1k A 9 Iml i 235 <60 % , R W] HLB 4t fk

R H br G WA B AE T . Cos W57 58 25 B I 07 1 g
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Figure 2 Effects of concentration of extractant on
recovery of the target analytes
120
100
o X 80
=g 40
=
20
122 S =3 /B R e
il S Wiy
LAER A
Compond
B3 BB AR m KR a
Figure 3 Effects of adsorbents on recovery of the

target analytes

JB #8422 . QUEChERS-UPLC-Q/Orbitrap MS £ HEN EE & b 7 g =

AR e T, Sk B Co AL R/ R Al T8
(AP

H L 4 ] T A ) A AR IO L Y Cos v A 50
9 200 mg i}, HARE G MR s 2 Cos VA6 7 ] i
7 100 mg B}, Ak 57 & /0 Wi AL RCR 22 5 H AR L & 9 1R
WO AR 2 Cro b0 42 300 mg I, H ARG 9y 1l
WA T AL R & O 200 mg 19, R W1 2 L) 2
W BE PR 4> B AR AL A9, HHG A I A . i Cos ¥ AR50 1Y
& Ml 200 mg,
2.5 ZMETEE.MGHRIMESRDH

H2e 3 WA, M EWE N 1.0~100.0 ng/mL K,
TR BEREXR R (R =0.998), K B Ky 0.04 ~
0.60 pg/kg, E MR A 0.2~1.8 png/ke, 3¢ A F) F 2 BRI
TAC ) A 10 3 VR A 0 I AR i U 3 5 5 4 R A oA
Kl BARE G 8 = .
2.6 BBENBZESN

B8 4 AT AR VR BE R 2.0 pg/kg B, [ATIRCR
71.4%~103.5% ,RSD 2}y 4.8% ~7.8% ; 24 i AR ¥k BE Ny
4.0 pg/kgt, A Ky 79.4%~106.9% .RSD Ny 2.4 %~
7.6 s N AR R BE Ry 20.0 pug/keg B %y 81.0 % ~

120 @100 mg ©200mg ©300 mg
. 100
%< 80
= 2 60
EZ 40
20
0 vl T
[liE M iR P
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Figure 4 Effects of absorbent dosage on recovery of the

target analytes

x3 THHENEGEFBEXRH RUERMEER
Table 3 Calibration curves, correlation coefficients,
limits of detectionand limit of quantitation of
the 7 hormones
&t MHRR KRHR/ FE R/
ieg ] .
Jr BR? (pgeke ™ (ug+ kg™
NBR S Y=46 304.2X 0.999 7 0.50 1.5
@ Y=57096.1X  0.9997 0.20 0.5
SR Y=73345.3X  0.997 2 0.10 0.3
B Y=104 253X 0.998 4 0.10 0.3
792 Y=252 022X 0.999 0 0.20 0.6
Bk Y=64 924X 0.998 2 0.60 1.8
2 i Y=499 144X 0.998 2 0.04 0.2
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Table 4 Spiked recoveries and precursorions of the

7 hormones %
o 2.0 pg/kg 4.0 pg/kg 20.0 pg/kg

My RSD g% RSD  Jlig#% RSD
RS 71.4 7.1 79.4 7.6 106.5 4.6
2 92.7 6.1 99.9 4.9 90.0 4.1
FH S2 T 99.8 7.8 105.9 2.6 96.5 5.2
2 7l 96.3 6.4 101.6 4.4 98.1 5.0
2 4L i 93.6 6.8 96.2 4.1 87.6 5.4
W 103.5 4.8 106.9 4.4 99.3 4.8
e e 97.1 7.2 98.0 2.4 81.0 6.2

106.5% .RSD %3 4.1% ~6.2% . 3 Ak B A 5 i 2
R B B BT R v L L v o A R RTORS L g
T L R S AR i P R AN 2R R A T R
2.7 BERBMETEH

5 AJ L, 7 R B B R AR R, HL B
B ¥ <780 %6 , 2 HA M Jy 3k A 0 e rp 7 o g 38R 3R N 2 i
ZRELTRAN IR . TR 5 RORE e 0G4 A OG
ANRE 5 421 b B AR » 72 PP AT 3k 5T 400 Y B Ay b, wT ol
T AR B AR B 5 O G P bR R 3 R b o
VAT 1 A X A AR R R 3 35 R AU A T R A5 A A 1
FERLZE R . PIRR TR AR B 5 B8 R A S 1 3 R DG I A
T I 2R LRI R B
2.8 BRI

SR FH 3 38 s ST 14 A 38 R R T A R W Y 20 ik vk ik
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Figure 5 Matrix effect of 7 hormones
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