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Rapid determination of 14 glucocorticoids in grass carp using
QUECHhERS coupled with UPLC-Q/Orbitrap MS
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WHE:2 A QUEEChRERS A B H R, 468 FH AR E
W B A/ g i B & o R # (UPLC-Q/
Orbitrap MS) 2 ¥ & o 14 MAE LM F LB HAREGH
Pt k., SRAW 4 A RKFE 2.0~
100.0 ng/mL BB A BF XM E AR (R Z>0.999) . F &
R A 1.3~6.0 pg/kg, £ MR A 4.5~20.0 pg/kg, 4n
MEIKFE A 76.9% ~103.3% . RSD (n=16) 4 1.6% ~
6.3%. EFFEM LR EHAEDH . ERNTARETES ¢
e BB K R ek Al

X417 : QUEChERS; W 2847/ # & 37 #Lid Bt & & #F R %
BRRHE RS

Abstract; A simple and rapid method for the simultaneous deter-
mination of 14 kinds of glucocorticoids in grass carp was
developed by the QUEChERS method coupled with ultra perform-
field

orbitrap high resolution mass spectrometry (UPLC-Q/Orbitrap

ance liquid chromatography quadrupole/electrostatic
MS). The results indicated that the linearity of all the 14 glu-
cocorticoids ranged from 2.0 ng/mL to 100.0 ng/mL with the
correlation coefficients greater than 0.999. The LOD is in the
range of 1.3~6.0 pg/kg and the LOQ is in the range of 4.5~
20.0 pg/kg. The recoveries were in the range of 76.9% to
103.3% . with the precursor ions (n=6) in the range of 1.6 % ~
6.3%. The method was simple, rapid. accurate, and suitable for

the rapid detection of glucocorticoids in grass carp.
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Hypersil Gold & #£:150 mm X 2.1 mm, 3 pm, 3%
[ Thermo Fisher Scientific 2% #] ;

CNE BB ksl 35 E Merck 47

FRR - 8 1 4, B 25 S AL R G BR A 7D

PSA ZBUH| :40~63 pum,60A, {4 [E CNW 247

Cis ZEHUH :40~63 ym’%@ CNW 722 ;

To KB BREE : - Hr i, 1) 24 4R P Ak 24 3 00 A FR A A 5

K KA (CAS 426-13-1, 99. 8% . i 48 K #5 (CAS
4419-39-0,98.5%) % VG 43 & (CAS 51022-69-6,99.5%) |
FAK e (CAS 426-13-1,97.9%) Bl B8 & 4k 7T 19 #4 (CAS
50-03-3,99.5 Y0 ) A o i« b 5t & M A% A= I BL B PR A

Jits % Hb 2 K #A (CAS 1177-87-3, 100% ) . 7ii Hii 45 fi
(CAS 51333-22-3,100 %) . fil§ 2 % & 7 9 #5 (CAS50-03-
3,99.7 %) JEEFR IR JE M (CAS 125-10-0,100 %) A% 4 K #
(CAS 378-44-9, 100%) . & 1L T [ #% (CAS 50-23-7,
100%) 1k JB#A (CAS 53-03-2,100 %) | il 42 25 48 (CAS 76-
25-5,100 %) (Hb ZE K 5 (CAS 50-02-2, 100 %) bx i -
= Dr 24 H,
1.2 (usE5iE&

VU ZRFF /8 v 37 03B B R 43 B TS - Q Exactive Focus
I, 3% [E Thermo Fisher Scientific 2\ #] 3

AW AR 8 3 . Ultimate 3000 AU, 3% [E Thermo
Fisher Scientific /2] ;

LA KT . BS224S U, il [ € 2 R 1A 7 5

Yok 0 Bl XAR 2, 28 BR A R B D A IR
ANEIR

IR % : CM-1000 A1, R 5UR (b 28 Ak ot
1.3 WHEEEEERKT

A [R)  FBE R 7 00 335 A A5 1 e R Al K L IR
SIEL 01 RV W IR AL 8K 010 B — 2 BR A T TR
(5 mmol/L) R ML A, 5 44y B AR . i Ak Hy-
persil Gold Ci5 (150 mm X 2.1 mm,3 pm) . Ji s A AT
ML S AH I3 AH B 2 21 5 R B8 B v B = (3R 1) i
FEs P 0.2 mL/min; AR 35 C s #EFEIRFL 5 pl,
1.4 FRIGHMEMRL

1t HESI & 7 5 . &% i PRM/Targeted-MS* 4
L H RO (n/2)50~550, 43 B F35 000, F 40 % L JE

x1 BEERER
Table 1 HPLC gradient elution program
A ] / min WA A/ % WA B/ %
0.0 95 5
1.0 95 5
12.0 10 90
16.0 10 90
16.1 95 5
20.0 95 5

Z %% :QuEChERS-UPLC-Q/Orbitrap MS iR RIEMER AP 14 MEH RMRLBYWRE

3000 V; AL W% B F IR & 320 °C L, AL E 350 °C s i
K 0.24 kPa; 4 B < £ 0.091 kPa; B T 1% fir 4 i &
320 °CMiZF R 4.0 KV, B — b7 7 73 0 H 2l B IR
Ak & W5 F b 78 DUARAT BT &4 A7 28 32E 4T Full MS
i o I AL & P e LA s AR B AL A W A BT
1.5 HmarkE
1.5.1 fRECGNLAL  BUR B HE AR A B AR BUR &
JERESR 2.0 g F 50 mL B0 L A A B S VIR
BB I BB B a8 2% B ilR—2 i
25.0 mL, ¥R 2] 30 min, IR 0L, I 1.5 mL EiE
JA 50 mg PSA+100 mg /K HREREE + 100 mg Cis L
FlL IR IR SRR ESE L.t 0.22 pm JERE, AL E B
B %
1.5.2 Hfb &M AR T .15 mL B
Wb m A PSA | Cos #1TC K B B2 85 W Ak 41 & #E 47 Ak,
204 53 32 A(100 mg Cis+50 mg PSA+100 mg JG/K
FiEREE) .B(100 mg Cis +50 mg PSA),C(50 mg Cys +
100 mg PSA + 100 mg JE/K #i iR £6) . D (75 mg Cis +
75 mg PSA+100 mg JE/K 6 R ) , 4% 3% IR 51 )5 i B
it 0.22 pm JERE, AL E B FR Y IE .
1.6 £MEE.QHRMESRNE

$¢ 1.5 il £ 25 1 B 00 . LA Sk JO VA T Ok A B VAL TR
il 2.0~100.0 ng/ml 3 J5E b7 ¥ 75 L W T AR A ) iz {6
Y AR AR HEVE R BT X (ng/mL) Dy 185 AR AR, 1R i
PERRHE I 2R . 7623 1 f0RE VS A W B TR 6 A o T
W, T i i) B T Ak B B I AR U, DA MR L
=3 MU E e L B E R L =10 RVR B e IR
1.7 AHETRBEENE

TE2S A RE G P i AR B B R A R T
TR 5 B & BE 43 5 O 20.0,40.0,200.0 pg/kg, B A
FERE S 4 6 0, U A2 14 PRl Rz I R 0 &L 8w
W RSD i,
1.8 HaERun

MR F 3R A5 0 Jee U0 B i R A T AL B R AR R
FRE SR AR B R AR BB o AT E S A ST EE
AN GRRAE B E AT B0 E . 7 B R AR S A T A A
14 FiOE R B
2 #ikG5ie
2.1 FRiGEHEMRL

ST AN 14 BB B M R AL & W AE IE B F AR
e o A L A9 B B AR BE RS 5 R . Lk SIM
BB AR P R R L BT TR T R 14 FRObE
KBRS S HILE 2,
2.2 REFRK
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D 14 ol Rz 5 3R 2 A TRl B R A F E AR IBORIOR d
%, CIEHA VIR B E, B o W ] A
Wl R BT AL G P i P B 4R R R RO T R 5
5 AR e A L B AT o o 6 5 i) 2 ISR
2.3 BUFEFHMRL

& 2 a7 51,100 mg Cis.50 mg PSA #1100 mg JG/K
WAL B 2 5 I B BT T4 /0y o 14 Floll 2 BT 3R 26 Ak &5 4y [l
W . PSA IR B 5 T A 202 B 5 OB IR R B
T3 28 B AP 1k € R A5 B 4% > Cos W B 700 25 B3k A M0 R T 286 5 3
e T4 9 » T oK R B RE 7™ A R 1T 2800 » AR 32 BBOK v
SROKBLAT (VAR 2 B0 SR T R BR . 7R T E AR
SRR W O 00 10 25 52 o B B AL S 0 [T AR 5l
1.5 mL 2 B B — W B R0 &y 100 mag ., T2 7K ik R 56 X 4
B2 BT R TC I VR L s B B AR AL & g |l di A, Crg 1)
A 00 X6 M 2 I3 3R 26 A 0 W B A /N T T e R 3 v

B 2188 | 2019 F 12 A | RS

2.4 WENENEE
TR R I TC WL 3 ARl T A 2 K 43 85 0 OB 4 2 )
O B 2 HE il 8 O 3h A 22 TC L TR BN AH R 1A B4 8K
0.1% H RV W AA RS0 $ 0.1 % W iR — 2 R 8% AE A 30 0%
LA FiORE TR PR AR A 50 0.1 00 B R I TR e 7 (R
o BB TR I ARBL £ 0196 W R T 2 4R
H AR AL A 9 r B a8 38 5 5T ) 1 2 R B AT 4 i )
A 0 i O AL AL [R) B 4 3] 2 2 Ak 0 o N 4 A 0D 2
T2 0 Ve YOO NS A I B B Y5 gL SR IR R 3 B 0.1 0
BBk R, K 3 A, 14 Fibaas T
BT
2.5 ZZEEEQHRMESRDH

R 3 AN, 14 Pl R R EWRE R 2.0~
100.0 ng/mL B 2 PESC R R 4F (R? =0.999) , £ i BR Ky
1.3~6.0 pg/kg, & MR N 4.5~20.0 png/keg, F H 5 5T &

2 UTEERSENETFRESHEE
Table 2 The ion selection parameters table of 14 glucocorticoids
waEw BB T Om/2) filf 1 S RE AL /e V F B A5 2 W BT Gn /2)
LVGAEE 503.243 9 15,35,60 [M+H]*+ 339.159 0% ,147.080 5
it TR b ZE K s 435.217 4 15,35,60 [M+H]* 147.080 4% ,397.201 0
A7 Hb 7% 18 431.242 6 15,35,60 [M+H]*" 147.080 8* ,413.233 3
file i S0 AT R A 423.217 4 15,35,60 [M+H]t 239.143 0 ,325.179 8
Ok 411.198 2 15,35,60 [M+H]+ 121.064 8* ,253.122 3
R S K 409, 5,35,60 391.167 2* ,147.080 5
i AR 178 5 15,35,6 [M+H]" 167 2% ,147.08
il 1R A BT B 405.226 9 15,35,60 [M+H]t 121.065 0* ,327.196 1
it R U JE #y 401.195 5 15,35,60 [M+H]*" 147.080 4% ,313.179 8
£ ALK A 393.206 7 15,35,60 [M+H]* 147.080 4* ,355.190 4
: 2120 »35,60 9.174 3% ,339.195 5
ok 377.212 15,35,6 [M+H]t 279.174 195 5
ERIADRE 363.216 6 15,35,60 [M+H]*+ 121.064 8% ,327.195 5
% e 359.184 7 15,35,60 [M+H]" 147.080 6% ,341.174 7
TS 435.217 3 5,35,60 47.080 8% ,397.201 6
iy 22 25 7 5.217 15,35,6 [M+H]" 147.080 8 201
iy 2K B 393.206 5 15,35,60 [M+H]t 147.080 4* ,355.190 4
oo ERET.
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Figure 1 Effect of concentration of extractant on recovery of the target analytes
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Figure 2 Effect of adsorbents on recovery of the target analytes
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Figure 3 The quantitative ion chromatogram of glucocorticoids in standard solution (20 ng/mL.)
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REL 5K SAFETY & INSPECTION

TR TAC 11 T A YR A A VR Jo i R 5 A A A L 2k
KFR R REMER R B AR L & W & &
2.6 HHEMRBEESHF

HI 2 4 AT AR R 20.0 pg/ke B, [ 0% Ny
76.9% ~102.5% . RSD 3} 2.3% ~ 6.1% ; Jill 4 4 BF Ky
10.0 pg/kg B, [ W % 2 80.5% ~ 103.3%, RSD &

%3

B 2188 | 2019 F 12 A | RS

2.100~6.206; Az ¥ B Ry 200.0 pg/ke W ] &y
87.1%~97.3% .RSD H 1.6 % ~6.3% . {RIEI7 =16 IF 5
SR MU e BE G R BB AR T o IR 2 A e R
10 A5 2 o B BT - 3t 36 A2 G, P v IR R 6006 ~
120% e BE [l i 2k 80% ~110% ,RSD<C10% .3 4~
Tofs EE R [T W 38 NG 2% T RO

UMERREENEEAR AXRR CHRMEER

Table 3 Calibration curves,correlation coefficients,limits of detectionand limit of quantitationof the 14 glucocorticoids

25 2 B EIivi MALERB R KR/ (ug - ke™ ERR/ (ug - kg™
Eqip S Y=7397.92X 0.999 7 2.5 8.4
i R b, E K Y=5 060.58X 0.999 0 5.0 17.0
i 3 A5 48 Y=16 505.60X 0.999 3 2.5 8.4
Tl T 9 T Y=8321.16X 0.999 0 6.0 20.0
K AR Y=6084.11X 0.999 2 5.0 17.0
i AN Y=5 557.58X 0.999 3 2.5 8.4
itk TR L1k 7T A 48 Y=9 257.28X 0.999 0 6.0 20.0
BE BRI Je #y Y=18 614.40X 0.999 3 2.5 8.4
5 b K By Y=11189.90X 0.999 1 5.0 17.0
KT Y=6 026.53X 0.999 0 5.0 17.0
R ACINEOEN Y=28 122.20X 0.999 0 2.5 8.4
ke Y=17 327.40X 0.999 0 1.3 4.5
il A 7 Y=7669.47X 0.999 5 5.0 17.0
i FEOR Y=10 945.90X 0.999 1 5.0 17.0

T4 UHBEEREEWEREMNBEE

Table 4 Spiked recoveries and precursorions of the 14 glucocorticoids %
— 20.0 pg/kg : 40.0 pg/kg‘ 200.0 #g/kg‘

mpiEs RSD Il i RSD miiEs RSD
VG 78.7 4.7 83.6 5.1 88.8 5.3
it 22 b E K A6 82.0 5.7 93.3 4.3 95.1 3.4
A7 b 2% 18 93.0 4.0 89.7 2.2 94.7 2.4
Tl TR R L T Y 81.8 2.7 88.0 4.4 91.1 2.6
K AR 81.5 6.1 87.6 6.2 88.9 6.3
i SRS 80.9 3.6 84.4 5.1 87.1 5.5
it PR AL AT AR A 82.5 2.8 84.0 5.5 89.2 3.8
it 1 U JE P 82.5 2.8 93.7 3.2 96.8 2.4
A5 A K 83.2 2.3 89.3 3.1 91.7 4.1
AT 76.9 5.2 88.0 3.1 88.5 2.7
ERLAINOEN 102.5 3.4 103.3 6.2 91.9 1.6
& et 99.1 4.7 99.5 4.0 97.3 2.2
il 4 7 82.8 3.9 87.3 2.1 88.8 3.2
i TE KA 80.1 4.9 80.5 4.4 88.2 5.2
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