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Determination of dexamethasone residues in various animal derived foods
by QuEChERS-ultra performance liquid chromatography-atmospheric
pressure chemical ionization-tandem mass spectrometry

CAO Li-Li", ZHOU Xin-Da, ZHANG Ai-Zhi, LU Tong, HE Hai-Xia, WANG Zhi-Qiang,
XIN Lu-Yan, LIU Yan

(Ningbo Institute for Food Control, Ningbo 315048, China)

ABSTRACT: Objective To establish a method for the determination of dexamethasone residues in various
animal-derived foods by QUEChERS-ultra performance liquid chromatography-tandem mass spectrometry. Methods
The samples were extracted with acetonitrile containing 1% formic acid, purified by QuEChERS method, and
separated by Phenomenex Kinetex F5 column (100 mmx3.0 mm, 2.6 um) with acetonitrile-0.1% formic acid aqueous
solution as mobile phase. Using atmospheric pressure chemical ionization, the positive and negative modes were
simultaneously scanned by ionization mode and multiple reaction monitoring (MRM) mode. The samples were
collected and quantified by external standard method. Results The linearity of dexamethasone was good in the
range of 0.5-100 ng/mL, the correlation coefficient (r) was 0.99946, and the detection limit was 0.10 g/kg. Under
the 3 standard addition levels, the average recovery rate was 73.2%-95.9%, and the precision (n=6) was 4.1%—10.7%.
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Conclusion This method is simple, rapid, stable and reproducible, and can meet the requirements for the detection

of dexamethasone residues in various animal-derived foods.

KEY WORDS: QuEChERS; ultra performance liquid chromatography tandem mass spectrometry; animal derived

food; dexamethasone; atmospheric pressure chemical ionization source; simultaneous scanning of positive and

negative ions; matrix effect
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b FE KA (dexamethasone, DX) X 4 F IS . 91 FH o
HbA T . TEVDIEN, SR FIRMER, AEVIR . DL
WITUIRE, SRR B sh ik R S !,
B BEIGR b ZARFEAT ez A, Bl ™
&, Bk, ERmnEE, FrREshP iRk st ik e Z 3
TRERIES, 1 ZERFSREDL AL AR B R W, FRARHL
sy, WAL ZESR T, B s MAE KGR % 5%
fad, BahBEH . RETLI . BIHUE . SRR
BRI T B SR T FR AR e 235 505 1]
Whfe B FEORANTESRE . A S LS IR R AN o
0.75 pg/kg, MFIEH ARG ET 2 pg/ke, W& & ARBLT
0.3 pg/kgt®,

BT, B PNANXT 3P iR R b ZEOKR A R
R 5 32 LA — 38 T L 4 O 2R B
Tyt g [l Bk i T RGO Sl R £ A (RS
W, B, AP NIE. XSE) SRk, E
BRI A €03 - R TG B 3 1 A vk v, LSS H S (ESD A
KR JE 4k 2% B B Ji (atmospheric pressure chemical
ionization, APCI)Je& Pl FIY &5 T AR, AL
FElOPILR B p ofeU F R 5 55 (BST) B A
ESI B2 i i A B I EAR, EXFEEE 2m 3l
PR, AEMENETMGINSE . APCI FZEEH T3
WAL A, FXTF ESTRE RN 5/, & T iRk
JECL R S UNOE Al

AWEFER ] QUECHERS Hif Ak BET5 5 XS AN 7] 6 8l
AT LA FR, [RIERA APCL IE £ 1 [ B Y
BT, ME T 2R S TR S SR AR B
DAHA A A B sl s i B P ) s SRR R 22

2 MHEREE

21 NE5EH

Sceix Qtrap 5500 ¥& I (3£ E AB Sceix 24 H]);
TGL-20M =5 & 20 R 2 O ML TR S R D LA A
MR\ H]); TurboVap 2 HIRE4: A sl AW 4R (X (i 8L Bioyage
43 #)); Vortex 3 H IR IR G 47 (TEE KA A F]).

il

HFERAN (G KT 99%, 18E Dr.Ehrenstorfer A H]);
ONE. Wi, 2ROl (Eigs, E Merck AH]); R,
ECBE . JOKBREREN . JOKBRRREE . P E AL (Alu-N) (43
Bral, FE2ERAERFIARAR); N-REEZ i (PSA).
T NGE B G RE IR (Cr)( A 2238 5200 BBy A PR
), S FHOK Ry R 47K 2% (3 1 Millipore 23w )il £ 114 41
K, HLFHER A 18.2 MQ-cm,

2.2 FRERIREECH

PR YU ok 1) 4t SR AAFR U 0T, P B e, T A
1 mg/mL [IRAFRIERE S, -20 °CEAF T IRA7, T
23 HmBE

PRI 5.00 g SERERESL T 50 mL RINE OB, IIA
5 g TKGRIREN, TRATE, HEFIIA 15 mL 1%F R- 5%
W, 530 s, 9000 r/min, 4 °C F 5.0 5 min #EFFZHL S mL
EWWT 10 mL 208, A 300 mg PR .
150 mg PSA Al 150 mg Jo/KBiEREE, WHEIRS] 1 min,
4000 r/min, #IEEL 3 min, LR, 40 CFEAKET
1 mL & 10%ZEMKSRE R G, 5 mL ECEE, #
BEWRZ] 1 min, 3000 r/min .0 1 min, BN EW®, o
0.22 pm A3 HLUERME, AR T F AL,

24 UHBEH

{63 FE: Phenomenex Kinetex F5 @ i%FE (100 mmx
3.0 mm, 2.6 um); #EE: 40 °C; HshAH: A #h 0.1%F B2k
WK, B M AN, WiE: 0.6 mL/min; V&KL BEFE %
0~0.50 min, 90%A; 0.50~3.00 min, 90% A~10% A;
3.00~3.50 min, 10% A; 3.50~4.00 min, 90% A~10% A;
4.00~5.00 min, 90% A, JEFER 3 L.

BT KEEIEFEER, 1F, fE TR K6
W77 MRM Frlif=t; B FIRIERE: 500.0 °C, Ri#<:
Medium, HBZEKFARIRESEIE 1,
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EPEA R ST (G BAPEAR 5, FR B8 2.3 T RE S AT AL BE A
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HERSWG 2 TE-7K (129, VIV) L i) [RIAE e 2 AR Wi .
R 1 SRR T - R BT AT DA PR ARV T, IR
A (A ME:

ME=A/Bx100% (1)
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3.1 FRERHFRML

SR 50 ng/mL BIARAES W, LUH RRAKAE i
SIAH, FHh e 5 58 i SRR UEA T S A5 Ak . 435
1E ESI+. ESI-, APCI+. APCI-FORE T X b 2K AN HEAT
S, W RS SR A R R, 4
SR, HbZE K FAE [MAHH] I [M+HCOO- 41 F HA %%

BN, B, FEIE TR, A 393.2 XREE R

B TR R 437.1 XM F. ARt E, 4
BIXF 393.2 F1437.1 X PABE B T TR I 5 A s, idk
A R R L, SR S R . T AN T
B RE . ERE T, SRR ERE,
EIEE PR, ®ET 393.2/373.2, 393.2/355.2 .
393.2/147.0 X 3 M B FX; R FHEAT, LT
437.2/361.0, 437.2/391.3 XML 1XF .
ASCIEPEA R LT A BA AR &, $ B 2.3 T RES A

AR AW 2N -/K (1:9, VIV)BC il [R)RE k22 1O bR
WERW . TEAHEE T MR . . FRERE
SR A ESI+. ESI-. APCI+. APCI-Z5 SR AEHE T (1 Jik
FRRON . AR EW (IR 2), TEHHRYILTH, APCI R4
B S N ¥/ F ESL ZEA4R IR I 1AL AR 00 L B
i T e o LT R o SR U VA N S
B3, AIREREE Y ESI Mm%, BIFE & et i Fmiss,
A FL VRO A 2 T R A R TP O] R B, DT A
APCI RS R b2 g U8, BIAE AL SIS, Ja &k
AT X R, FE R IRR, AR SR B, AR JE R
TRTE RS+, AT ARG . 7 Uk id B v, APCI B F 2 5
BB 0T BSTAR, B APCT B Y 3 JFi ik
Ri/NF BST R, B, 36 APCI G i1 by i ZE K AR
TR

DARS AL OB, Fhd THE APCI BT, FEmT4k
XFIX 5 20 B X T 2 (B 1), S5 EOR, X 5 4
TR 3 ALIETEARBL . XIFR, H 437.2/361.0 fY0 I fix =
HIL#EEE APCI k=T 1y 437.2/361.0 4’@%%;%‘%
APCI IEAEECT 393.2/373.2 Fll 393.2/355.2 VEREMEEF,
Rk T 3L 5T T A% e |, SOl B R S18 4

AL BRAEAT AL PR, S5 A Hb ZE K FA AR ME R TR, T )RR 96/23/EC & P43 b 2K o
R1 HERNREHEERERILSH
Table 1 Retention time and MS parameters of dexamethasone
&Y 83 15} [ /min [R5 BTX (miz) EN NI AY il 188 i [ eV
APCI- 437.2/361.0% -80 23
SRR 2.65 APCI+ 393.2/373.2 55 12
APCI+ 393.2/355.2 55 17
g T
Fz 2 FRERBFRIZERI RS 2 KM B R RS20
Table 2 Influence of the mass spectrometry modes on the matrix effects of dexamethasone
SRR /%
ESI+ ESI- APCI+ APCI-
FE 72.8 81.3 78.8 95.7
414 56.5 66.0 100.1 74.7
eS| 68.3 76.8 97.3 99.7
X5 72.5 83.6 111.6 97.0
8 1A 60.7 62.1 101.7 106.9
44 42.1 425 86.6 115.9
i 44.7 48.0 98.7 86.5
i AEy 63.5 81.8 64.7 97.9
X2 44.1 49.5 78.8 68.0
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P A 20 R B, b FE KB T I A A7 M ok R 2,
16 ESI-A] 724 [M-H]-. [M+CH;COO]-FfI[M+HCOO]-1 1t
BT, 16 ESIHAI P2 A [M+H I IE 8 1 o A SO 28 T B
ZIEAHMERSE 0.05%. 0.1%. 0.2%H BRKIE TR KK
M &, 7 Phenomenex Kinetex F5 i 4 (100 mmx
3.0 mm, 2.6 pm) I, XFHBFERIALEVETE | R US55 7 TH 15
W, SCRHAEM, YHBRTEN 0.1%H, &8 & T
437.2/361.0 (A0 1 $5 e, AT AE A PR 4 B R & B AR,
g AR S R IRE TG, MR RS,
R FReR, ik, %488 0.1%H BRKEBAE A KA
WHR; EREAIURRT, 55 T, i Emg, o6
S R HEERE AL A A 2, KT S T 2
FELRMET N, W o R P 2 5-0.1% YRR K I TR
VENHFEhAR, SCIRESE SR A Mg 51—,

3.2

3.3 AL
33.1 REGRHLEF

HhZEOKRMNE ISR EAL G, G TANLAGR], MY
NBFgEg U0 Ze82 T 2 i | B, LR ERX 3 il
HHSRBGN SR BCECR . 25 R WoR, HEERERATRCRAE,
AFI TR QUEChERS 5 bW, 2R 2R
WHIW R Z, RRIGRARZ MY R, K551k
1M N8 A Ay 3 s 700 ] LA/ L4 By, [ ik 5L AT DT 3
FEAAER, EILEH I DI BOE ), Scimstin 4
P USRS

A 5T R IR 20 Hon AGE B ER A TR 5
W R DIE, EI R TR AECN 0.5%. 1%, 2%.

4% . 6% FH 2 - 2 IV VAR Ry B BB 0B ) [l AT 38402,
QUi 2 BN, 1% P R- OB AR BUICR B b7, HZERAN Y
B, DIEE & 1% BR 0 2 IS A I A e 1Y
PRI
332 HibF itk

FEGT Ml FE K A Vb 3 AR e, [ AH 2£ T (solid phase
extraction, SPEVESRH FIMAIAELSIL 77k, B4R SPE HiA
R sOR R bRk AR, A Re R, (HILHRE
T FER, HSAREGR, AN TR S PO . A
SR FH QUEChERS (4RI, MRS Sh I £ S i S ks
B, EELT N-INHZ 2 (PSA)(50~500 mg) . Cy5(50~500 mg)
I AL AR (Alumina-N)(50~500 mg)ix 3 Fi FH A R
ARG KAE F R TG K AR EE(100~500 mg) X il FEKFA Y
W B FH o 25 9363, PSA 1 Alumina-N Sl ZEKAN FHPERE
/I, 1E 200 mg DARYERERS, PSA WEHER/INTF 10%, JERfiE
FRIAEIN, W RGN, 1E 300 mg LUF LRI, Alumina-N
W3R ILT R 0; Cog FHTC/KBREREE T Hh S KA A B8R I
WP, WERRR AT L 50%, SLEGLEIE ST LSS,
1M PSA J#H FHF LBRIEBOR P BR IR . AR . WA
&, WA AR R, BAETOK AT RE & P T 4
FIER; Cig 2 Alumina-N #BEAT RIFAIBREEE ST, PRItIER
PSA FlI Alumina-N {E b ZERARAREALIR 7], 5%
T PSA(50~200 mg). Alumina-N(50~300 mg) K/ /K /i)
TOKBREREE (50~200 mg) i HEXF EISCRIRZN . 285008, DA
150 mg PSA. 300 mg Alumina-N }% 150 mg Jo/KBRIRE: A
L AR 107 = S8 O i B =2 N T2 S = R E A = T 0
FHAMN2.37 B 7R o
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Fig.1

The peak shape of five ion pairs in APCI mode (duck)
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Fig.2 Effect of formic acid content in acetonitrile on recovery (n=6)

333  HAikAR e B 040

ok 7 2 AN R B, i RERE AN/ R R A A
TR EE RN - Rth, B8 TR, 7 APCIET,
LRI A 3. 5. 10, 15 mL Af SRR 3. 5, 10 uL
B A BE BT A0 (MEE ) (3R 3) o FH 28 3 W 41, KA AE APCI
P T RPN, LR BORIAT N 3 mL ., k4
AR 3 pL L3R BOR ATl S mL . SERHAF 3 ul
i, ME fHicBzr 1, ROJEFRA0UN /), 283 ik R
LR RGE, BB bR BOR IRl 5 mL, JEFE
RFCH 3 il

®3 BRI ST ERRE R AT
Table 3 Influence of purified liquid and injection volume on the
matrix effects of dexamethasone

AL AT /mL
PR /UL
3 5 10 15
3 98.8 102.3 121.3 128.3
5 105.3 106.2 122.5 130.6
10 110.6 108.5 124.7 134.5

3.4 ERMN
FE SN S FE KIS R I RR N R B T e, Ak
T4 S8 B 64 A B A e i 2 5 N T3,

AT 5% 0 23 1 48 SR e e, 2 B 20 B v 385 3 A7 7 1Y,
R, T e 0 s e o T Y ok R T8 1 % e 8 A3
SEIRLREM . TR TR 00 7 vk A Al AR S A AL
P GBI AT . GBI TR A . BT DL
BEMEIN R . AR IR ST . SR FH o DG TRCARE o T 2
THBRIL T 0H F ik, (A SCBRAi i 2 rp A7 A —
TRIME;  PAAR RS HEARE T (R0 28 AR 2 35l AR A T B
FESURON Wy, (HJE B T AN B 5, (R A e
KATHrH.

it AHFSE 2 AIE AR S AT AL EE . AiEn
e . BB RIS SRR 3 AT TR U855 BT PR
FURN o TERE S HTAL SRy T, ASWFSOR A Sl iR Ak 2
AT B TIE AL B, ¥4 VR 5 1805 O TR M 2R 1 BT TE,
QuEChERS EXHEBURRRE T . BREE . BRIESAH, &
Ji 1E O BE BRI Wiy A B8 A Jr =X B E H K s 0 e 4 i B
FIFEE, KBET NIRRT, BB ST 3L W 2.3,
A IS T S E, AR BRI ARy, AT g AE
B ARy L W AR P R ) B L 2, el BRSO, R
b JGE B ik 2514 I 2.4, [A]HhE S Y1 Be RE4, 76 H bR
IETT 0.5 min 2 HIEJ5 0.2 min PR RARSE O WA R,
KA REWD T T U BTiS R s 4, 6618 1 BTG 4%
PEJ7 T, i A AE EST A APCIL 8 TAER R, ARl RE R
FIZEFRON, BT APCI T 1 437.2/361.0 14 E
BB T, APCI IERZT 393.2/373.2 Fl1 393.2/355.2 /ENE
PEEF (LR 1), 76 B3R 3 Mk my b Rliz FITF, BBl
BT A S
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F 4 TREIEFRHE R E KA AR E R R % E (n=6)
Table 4 Spiked recoveries and RSDs of dexamethasone in different kind of samples (n=6)

Ew AR ((ng/kg) (B & 7 K%
0.10 80.2 6.9
$E 0.75 81.6 7.5
1.00 85.6 7.9
0.10 82.4 10.7
4R 0.75 83.5 10.3
1.00 86.4 8.4
0.10 90.5 8.5
FI 0.75 91.4 7.2
1.00 92.8 7.0
0.10 80.0 7.8
X5 0.75 82.5 6.9
1.00 84.6 6.3
0.10 79.2 8.4
85 Py 0.75 82.5 8.1
1.00 85.3 7.3
0.10 90.7 5.2
S ] 0.30 93.5 43
1.00 95.9 4.1
0.10 732 9.3
i 1.00 78.4 9.1
2.00 80.1 8.2
0.10 79.5 9.8
T 0.75 80.4 9.2
1.00 81.9 8.5
0.10 73.5 10.6
X 0.30 76.4 9.3
1.00 80.3 8.4
3.5 FHEZFEIE FAMRIL AR £, HLFERAE 0.5~100 pg/L Y lH

AL E R GB/T 27404-2008¢ SZ 56 22 Ji & P L 7E & WNERTE R R RAF, MHKRE r=0.99942, L[l 175
SLEALAS T ) PR M EAT T M i . UM ZE K pals  Y=8632.88043X+43.45008 [l B AE il rHZ SN AS [l Ak
TALCY) R NA B . X IoL 0 R He vk BE (X, pg/L) bk, s T RIRS IR E AR, A BARACR T B AR & #0188
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B H SN=3 RS EE R LR, 45058, HhIEk
AR R 0.10 pg/kg, 564 2 3 E &L FRTE 235 5
N BRI DR

Z: 18 GB/T 27404-2008 H LR, X AN [ () 38 oA
AT 3 ADAOE, BAAKOE 6 M PAT I InbR EIBGRE (GR 4).
SERFH, HFERIMTE 3 AMINARAKEF, FH R
73.2%~95.9%, K& % B (n=6)H 4.1%~10.7%.

3.6 SEPRHEMAINE

SRFIA TR T 90 HEVC A 17 45 0 S £
MOER. AR ERL SR TR AL BT S
XYTE O FhELTR, AEFIILAS 10 1)), TR H HZEKA

4 % B

AR & 1%H BR 1 2 IR . QUEChERS J5 i
Fk, LA APCI IE 7[R9 1 8 FAuEt, B T 2 Fhshy
T £ i SE R AT 1) R R TR A 8 i - £ I B 5 1) Pt
R UE i o ZOr iR B . IR . AR
=, R 2 S P s P b ZE R A BR B A
BR,

SE
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