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B E: BR @K T Turboflow 7EZR A 45 45 i i 80U (3 - i 37 HLIE BF w8 20 B B 125 (ultra
performance liquid chromatography-electrostatic field orbital high resolution mass spectrometry, UPLC-Q Exactive
MS)IUSE A bl rp 4 Tl g ACHIF 6 Bl T HBRASWRIIIE. BiE R Turboflow 1EZRiHE,
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Determination of diazepam and eugenol residues in aquatic products based
on ultra performance liquid chromatography-electrostatic field orbital high
resolution mass spectrometry
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ABSTRACT: Objective To establish an online purification method for the determination of 4 kinds of diazepam
and their metabolites and 6 kinds of eugenol compounds from aquatic products based on Turboflow combined with
ultra performance liquid chromatography-electrostatic field orbital high resolution mass spectrometry (UPLC-Q
Exactive MS). Methods The samples were purified by on-line Turboflow. The analytes were separated on a
Accucore™ aQ Cyg column (100 mmx=2.1 mm, 2.6 um) by gradient elution with water-acetonitrile solution as the
mobile phases. The MS analysis was performed by full scan and automatic trigger secondary mass spectrometry

monitoring in the positive ion mode. The external standard method was used for quantification. Results Diazepam,
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its metabolites and eugenol compounds had good linearity in the range of 1.0-100.0 pg/L, and the correlation

coefficient (r?) of the compounds was greater than 0.995. The limits of quantification in aquatic products were 0.5

pg/kg, and 2.0 pg/kg, respectively. The recoveries were 75.3%—110.0%, and the relative standard deviations were less

than 10%. Conclusion The method has the advantages of simple operation, high sensitivity and low detection limit,

and is suitable for the determination of diazepam and eugenol residues in aquatic products. Through the investigation,

it is found that diazepam and eugenol compounds are detected in aquatic products during transportation, and it is

urgent to carry out risk monitoring on the residues of sedatives or anesthetics in aquatic products and strengthen

supervision to ensure the quality and safety of aquatic products.

KEY WORDS: ultra performance liquid chromatography-electrostatic field orbital high resolution mass

spectrometry; aquatic products; diazepam and its metabolites; eugenol compounds
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FRUERE A . 7E-20 °CRBEEARAE . FT 50% H Bk VA K
T B ARG A5 TR O R RS Y W B B v A v feE
H, BUBECBLA .
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11 0.22 pum JERE, WA HERE/INI P A Turboflow fEZk b
S LML
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FERF: 50 uL.
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FERFL: 10 pLo 7RI b AIRE BE DRI AR 7 L35 1.
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R RIS IE B s

LR EIRIRIEF

Table 1 Online purification and gradient elution program

S e H . — — Loading % ‘ . Eluting %%
/min ) A% B/% C/% i 7% /(mL/min) E/% F/%
/(mL/min)

1 0.00 30 2.00 100 — — 0.40 100 —
2 0.50 60 0.10 100 — — 0.40 95 5
3 1.50 60 0.50 100 — — 0.40 50 50
4 2.50 60 0.50 — — 100 0.40 30 70
5 3.50 300 0.50 — — 100 0.40 10 90
6 8.50 150 1.00 70 30 — 0.40 95 5
7 11.00 300 1.00 100 — — 0.40 100 —
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R4, Thermo Trace Finder 4.1 34 JE1 AR UE B 28 22 A1
ERIM, SRt Excel 2010 BT R 04

2 GER55H

2.1 FENEINLREHMKIESE

PR R 5 im0 0y

Hu VG PE AR R 6 T R By iR A RN SR
R, ANERECNE . Wl LR OBRHIECBelE b SR
FHCBHRBGICR o K™ bh & A R IR TR, O
CHEFIE CBedR U, B A Tk, I BRI
i, WG (L I AR AR R T 8 A DA B BB 5, T
DUVERE ity v 2 15 ) I BE 2k Mg 5 /N, TR B FLARATHE AT
AP HOECR, NI SN VR SR HOR R . SR ECH AR
Py ra RV, A T R 14 0 U1 R R B )i 2 0 Do ol 2
i AE L ek, 2 L BR 2% I A T I A 4R U,

2.1.1

W 1o BERIRR B LN . 50% LK
W B 50% KR, MR 50% H A K 7
SV R W RUAE, wa N, DRI T 50% HYREK A
N

120 s ZH o HRE 0 LML S 0 EC KR
100} M 1
x 80
= 60
El 40
20
0
Yy yyyy
g B PR R S
K7
A2 /V/%&
P SREGESH 105D B AR YIRIBCEER
Fig.1 Effects of extraction solvent on the recoveries of 10 kinds of

target compounds
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Fig.2 Extracted precursor ion chromatograms of target compounds (mass concentration 20 ng/mL)
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SO o LR TR T 5 T8 7R o A G PR3 1 2 VA
AN TSGR F AR A I B SO0, K™ o
FUBRY 7 A T i el P 00, T B MR I 2SR 2% o 2
JRALNAE 0.8~1.2 Z [A) R B RN AW, 78 1.2 LA 13R
PUAFEFIGIRAON, 0.7 LA FBUN SN RO, 255
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R R E WAL ST, SR AR R O 1 256 5 A 1
1.0~100.0 pg/L JiT i ik B AR IR, 88 MR | ZetEAH
KA L X AR R 2 | PR AE T IR bR . R R, b
PO RE R A AN T B B ZE7E 1.0~100.0 pg/L 3 FBl N 2R B AT,
A MR R B R T 0.995; HiFaRE LS AT &
By AE A S P A RE = PR 0.5 pg/kg. 2.0 pg/kg; X
PUPE AR A T F B 2 2 UK R Ay BT 2.0
10.0 F130.0 pg/kg 3 /KRN ENCEATE 6 1, 10 F
WEWALE FRFET A EE 75.3%~110.0%, AHXTHR
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Table 2 Mass spectrometric parameters of diazepam and its metabolites and eugenol compounds

E CAS 5 i i £ B8 B 8] /min B8 F(m/2) FEF(m2)
Hh P 439-14-5 284.74 7.77 285.0789 153.9924, 222.0643
FHFE 1088-11-5 270.72 6.63 271.0633 140.0269, 165.0224
L RIS 604-75-1 286.72 6.38 287.0582 241.0539, 269.0489
By 3294-96-0 300.74 7.15 301.0738 255.0695, 283.0646
PG PE-D5 65854-76-4 289.74 7.72 290.1103 154.0426, 227.1476
T 97-53-0 164.20 9.19 165.0910 137.0606, 120.0817
5T 97-54-1 164.20 9.88 165.0910 105.0709, 133.0657
H3E T A 93-15-2 178.23 9.47 179.1066 138.0684, 116.0028
LS T &M 93-16-3 178.23 10.18 179.1066 151.0763, 116.0029
LR T &M lR 93-28-7 206.26 10.34 207.1016 102.9712, 120.9818
LR T 93-29-8 206.26 11.13 207.1016 143.9976, 102.9712

£33 KERPHAERREIMT FE LRSI EF TN (h=6)
Table 3 Methodological evaluation of diazepam, its metabolites and eugenol compounds in aquatic products (n=6)
) Lt B GEL) LR /ﬁifi % W%

HLPE P 0.9982 92.3~110.0 <43

LR 0.9994 85.7~104.2 <56

DG 0.9978 02 83.5~105.8 <6.4

B HhPE 0.9985 78.2~92.5 <5.8

T 0.9989 75.3~90.1 <72

KT 1.0~100.0

) 0.9992 82.5~102.3 <6.5

LT i 0.9964 77.6~95.4 <6.8

LS T 0.9991 20 84.8~93.1 <49

LR T AR 0.9989 79.5~104.5 <45

SRS T Ay 0.9994 80.7~98.4 <6.7
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B A TERFEEIEHORAE 114 MRK AR R
PEATRE, a2 AR AR 36 4y, Hirp 5 ARG
HPuRE, WREEE M 15.5~24.8 pg/kg; 15 MFESKH T & B,
BT 3.2~3824.0 ng/kg; MEVIEMAE 50 {7, Hrp 354>
FESK I PE2E, WREEVERE 0.6~4.5 pg/kg; HRAGH T &
By ALS ;TR FRE 28 10y, HARAG T i KA
T HEBmEEY, HIRGERIZE 4,

R RN ol A AT R A LR ER 800 SN
R M P P RS R, B R E SR R AR
AR KRN 0.5 pgke, BHEMT 5 OYFEM,
T I 35 Oy REALAG B b PG P, AR D AR T R AG R R
35.1%, YIRS ARE; H AR E T & B i ik B
1 0.05 mg/kg®, EEAINE KA L T FEBE SRR
SR B R R Y, At 5 AR T A ER SR Y
RS 22 30 A A5 HE 0L B L o R I T S A e R
R TSR ILE o ARG ISE T, T & WIS WTEis

Wl R SRR R, RIS X AN B, X T A A i
FERR R 0 W R v R B, SRR . RI7EZ
R R R PR PR, PSR s T R P R
P, BRI RRE . R R a0 0 R AR A ™ i e
H TG 0 T B R R AN, X R P R T R A T R
Tl A 50 5 | A EE AR
25 S5XXE7ARIELER

A T3 15 5 SRR E A K b R T PR A T R B 2
AR R e B IR RS . EICR & T AT
T g, SRR 5. AR LT Turboflow 7ELfLHTAL
PR, FEARIUS fEZa5 b b, A RAUH 11 mL
FHERIENREGN, Zrik Hah b RRE R, B4 T
NS Fuesa] . XA FF AR 2 FhAS ) e SRR S R T AR,
IRIG L ERIR <2.0 pg/kg, [RIBT 20 % 5 A RIICR )
il K S BRAE i BRI SR 2 1 LA AR i Ak B T B
IS RATF . BRI A O S, 38 T K™ i P P B
R YT oalll I8

x4 TRERFHAFRRKEDNT FHEUSUHREER

Table 4 Detection of diazepam, its metabolites and eugenol compounds in different samples

. o G R % K H MR BE /(ng/kg)
%5 FEA /A - — —— - — -
Hb PG e AR TEBENEY PG AT THEBELEGY
B 36 13.9 41.7 15.5~24.8 3.2~3824.0
Rk W YEfa 50 70.0 0 0.6~4.5 ND
Piiiesil 28 0 0 ND ND
T ND FoR Ak,
#x5 SuBiAALE
Table 5 Comparison with other methods in literatures
PaR I
Koy st KRR min AL AL o b *%ggﬁ il s% it
SRl AR 150 20 2.1027x10 ¥ mol/L <5 97.53~108.49 [26]
JE A 4 o i AT 38 12 0.5 ug/kg 5.03~8.96 78.34~90.40 [27]
AR - 20 20 15 pg/kg 1.2~9.2 85.4~109.4 [28]
TR AR - R I T
ek 50 21 10 pg/kg 1.4~113 82.9~107.2 [29]
UPLC-Q Exactive MS 30 11 0.5 ug/kg. 2.0 ugrkg <10 75.3~110.0 AR5
3 & g B BB R A I SRSl WK 7 S P AR R BURR R )

AJHEFET Turboflow 7E4 L Fl UPLC-Q Exactive
MS HAR, #SK S R AT 6 Fh T
25 A [ s R 2 T o R TR . R
B, BGPTSR e, Rz
BT AP PERN T R G R, BRERE i
(8 FH N300 S B R Tt A7 A PG PR (8 P T R )
BT A B2l A WV R oK JRR 551 (e P % B et A7 v v T R
W HLE, SECABS &g T T EBEAEY

JoA% B 1 DU TR XU A, i 5 ok ML R PR A A o, 5
B ATKG™ dh B 2 A WAV, PR R 2 A e e
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