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W OE: B @B E AR RG-SO k- DU AT - RATE B BT 1% (gas chromatography-quadrupole-time of
flight mass spectrometry, GC-Q-TOF/MS)ll & fif fa 5 FPEZMIHI P W . ik FEM& LR OTR
UG, JAME, WA C\y M2 —JH-N-IN A bE (primary secondary amine, PSA)R &Ky Ek, KA
M B IR TR S, R R BAR B AR T T E AR 5 MR SRRIERI  As
FibREMIZAE 5~500 pg/L YUHIN S RIFAMECR, MHCRE r RT 0.999, HNARDKN- 1tz bl 7e
83.5%~104.0 Z 1], MXTARIENR 27 2.56%~5.28% Jr k4 tH Bl 3.58~8.96 ug/kg, &= FRHA 8.46~19.85 pg/kg.
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Rapid determination of 5 kinds of phenolic anesthetics in fresh fishes by
dispersive solid phase extraction-gas chromatography-quadrupole-
time of flight mass spectrometry
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ABSTRACT: Objective To establish an analytical method for rapid determination of 5 kinds of phenolic
anesthetics in fresh fishes by dispersive solid phase extraction-gas chromatography-quadrupole-time of flight mass
spectrometry (GC-Q-TOF/MS). Method The samples were extracted with ethyl acetate, concentrated with nitrogen,
redissolved and purified with C;g3 and primary secondary amine (PSA) mixed powder, ionized by electron impact ion
source, the target parent ion and daughter ion were determined by ion pair mode. Result The standard curves of
blank matrix of 5 kinds of phenolic anesthetics exhibited good linear relationships in the range of 5-500 pg/L with
correlation coefficients r were both greater than 0.999. The recovery rates of different levels within the day were
between 83.5% and 104.0%, and the relative standard deviations were between 2.56% and 5.28%. The limits of
detection and limits of quantitation were in the range of 3.58-8.96 pg/kg and 8.46-19.85 ng/kg respectively.

Conclusion The method concluded simple operation, good recovery rate, high sensitivity and good repeatability
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that satisfied the requirements of rapid determination of phenolic anesthetics in fresh fish.

KEY WORDS: gas chromatography-quadrupole-time of flight mass spectrometry; dispersive solid phase extraction;

fresh fish; phenolic anesthetics
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Fig.l Chemical structural formulas of 5 kinds of phenolic anesthetics
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1.1 XE5RF

LA 72008 ASAH (R - PUB AT - R AT I R S (AT
M, T %% i B T T (electron impact ion source, EI) .
Qualitative Analysis B.07.00 £#54b B R 58 1(35 FH LA
F]); Milli-Q Advantage A10 #8 %47k £ 48 (3% E Merck
Millipore 24 7]); TGL-16M & 3 B30 AL [ 38 i 41 52 50
FALRIT R A R F]); Heidolph Multi Reax 5 iEdR 1% ot
(f#5 € Heidolph A Fl).

WHAIFEM: CHE. ZROBR(tigal, FERR /R
), JoKBRRREE | S (A HTal, i 2e s SRl 4 e fy
AIRAF); 2 ZHe-N-N HEftbe (primary secondary amine,
PSA). f1#1kHk B (graphitized carbon black, GCB). fi i
4 (ostade-cylsilane, Cig). H %A fb 4R (Alumina N, AI-N),
Z N A} (aminopropyl silica gel, NH,)(ZEAER A5 BR A A));
Z4#E4E DB-5Sms, HB-5Sms., HP-Sms A FE40HE(30 mx
0.25 mm, 0.25 pum)[“LHERRHE (L) A FRAF]

TR, W THER ., N-HES TER. BT
TG . SR T B (EATRFE, 4R T 98.5%, 1&
[#] Dr. Ehrenstorfer 23 f)),

FEdh: A BRI, ZHANIIRE H R RIRE S
1.2 FRERRAE

FRUERE R IR AR BGE =AY 5 Fhbr ey 5,
B R EERRG, ZRIBEERZE 10 mL 258, o
SIEC A 1000 mg/L bR HERE £ 1AW

TRA R ENR: 4> BRI 100 pL 1000 mg/L ¥
PR BT 10 mL b, AW EEES, Bl
R 10 mg/L IR & FRiEH R

TRAPRME AR Z: 430 E 3RV A A v v ) v TR
5. 10, 20, 50, 100, 200, 500 uL F 10 mL Z&HHi+, A
AT R EZIE, ISIRA bR TAErh 2 T ik i
435k 5. 10, 20, 50, 100, 200, 500 pg/L.

1.3 #HmETatE

R FREL 10.00 gORE#IE 0.01 2K AN SIHFE
i 50 mL BOE S, MEOERIA 10 mL 4K, 7
JIA 20 mL IR R, FEAMRSIEMA 1.5 ¢ SAbE1.5.0 g
KBRS, M LR O RIMRG RS, RIE IR
¥% 15 min, )5k 10000 r/min 2.0 5 min. BH 4 mL |2
HWT 40 )CTRWEAEZLT, MA 1 mL ZFRZER, i
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B 1 min B,

etk B R IR WA 60 mg Cg MyAA 120 mg
PSA #i A 2 mL B0, W)€ 2 min /5L 10000 r/min 2
> 5 min, 33 0.22 pm HHLAHIER, f#t GC-Q-TOF/MS ll%E .

14 BERBREEG
141 &E5%F

%K ZA4EE DB-5ms. HB-5ms. HP-5ms 32 B4ik:
(30 mx0.25 mm, 0.25 pm); FHEFHT: 60 °CIR4F | min, D
10 °C/min F+2 160 °C, 143 3 min, L 20 °C/min J}% 280 °C{#
5 min; 2 (He)i#E 1.5 mL/min, 4210763 )y 285 °C, iFHE
it 1 ul; A5
142 Jrigitt

HPEGE T, BTeeE 70 ev;, UM EE
150 °C; &R 280 °C; W RIAEIR Y 9 min; BT dI4
JLR m/z 60 ~350 u, FHEZE: 5 spectrals, =P,
Fofh SR 1.

1.5 HRALE

fb& P 2 B B M %58 Mass Hunter
BOPs R B R4, H R A Mass Hunter Qualitative
Analysis BT E M. 5075 TG P07 B B
(B B R T R DA T B AT A e . X
TR Y5, K A Hunter Quatitative Analysis ZX{4F 1T E
O PTG R BRI  Excel 2010 15, RZ
Origin 8.5 B4l .
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100 2 3
i 1. T8 16408295 m/z
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Fig.2 Extractive ion chromatograms of 5 kinds of phenolic
anesthetics

2.2 GC-Q-TOF/MS S 75 ERIESL

Wi R, X5 FEZRERINE R B TR
WEATRAE, BESOMEHATEB T B i . IR LD 5 Rl
SRR A s WA B (DA S A e MR AR, S R RS I 4
FREgA, MEFE M. T 5 FhER RIS A B
BEEFEREFAERE T THER. FETHFBH M-
LS T & h FEWAARRRE, £RE-IBTFE, 1
REEMR B FIER, Hmnim, B4k miz 164
I m/z 178, 1T ZBR T 7 B 15 R 2 W32 5 T 7 M UL 76 T 2 Ak
KW, K E[CH01 5 [FFEARE] m/z 164, e
I 2 8 I RRAE B T 41 & 04T R S A T 43 48 (single ion
monitoring, SIM), FFHIHE SIM B -7t & H d g 1 AR 47 4b
PRk E R -

R1 5 PHERSERRERTI ARG U E) K2 3% Fr BE S 3

Table 1 Retention times and fragment mass spectrometric parameters of 5 kinds of phenolic anesthetics

&Y {4 B4 B 8] /min FEWE R (m/z)
T 11.15 164.08295%, 149.05880, 131.04910
LT i 11.75 178.09799*, 147.08032, 163.07505
M- R T A 13.11 178.09799*, 163.07505, 107.04905
LR T A lis 13.40 164.08294*, 131.04911, 149.05877
SRS T A 14.91 164.08296*, 149.05879, 131.04911
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2.3 ZFEEUFIRYESE

ABFFEHTI A B 10 mL /K F 20 mL A HLIE 2
1 BN R B mhiic e, oA T8 AR, ABFgE
AT 1 WRZER, 5946, BRT T&B, Al 4 Fhy2mps
FITELEAE LA S MR A, APEAAIE, I AAR B 55 43
SEH NG NI 2R 2R 3 RN [RIAR A Al 390 %o A
HEATHEIL, BRI, CIEZERRIBCR HA 55%~75%, iX
AIRESE R N G R, ME LK H AR A ZUrp g 24
Bk, TN EER S T 20E, MR RSN E LR
B, 2N 6 WEATINE, 2B ZHEARY [RISCR o] o e 78
84%~105%Z 1], X FIREZE T 5 Fifb A3 & AT Tk S A
Ba e, RS M Ol AR . a5 8, HEI
20 mL R CERVE N ZE BB A HLAH . TEANZS R ILE 3,
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Fig.3 Effects of extractant types on the recoveries of 5 kinds of
phenolic anesthetics (n=6)
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Tz
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— YA R | AR RS B RS NIE M T, SOMT TR X 2
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— A, PUAECRIE H AR ISCR R T, (2 8000 4
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Al-N FI NH, 5 FhRAIFEBGANT 5 Fb @SS RR R [B U R AG5
Wi, Z5 3R & B, GCB. AL-N il NH, X} HAR$) 8 [R5 i 4
K, BIERAT 30%A 40, ATREZ M T 5 Rl JSRmERI 1k
2L, BEA ISR, R TR, Rk
SRR, 5P GCB Al AN W, T NH, [RIFF: B 2
PR MRS K I, (H NI Z5H &, NH, 45 5
119 O B N EFIE B, L5 FArA, X 3 Fiftfid
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WCRFEMIANTK, PSA H 14 e 5L 2 FE R S M S i)
WEBRHVER, T C s XHIMAR S5 B M B M M AR i 2= T A
BT BHE T . PR, ZEAS R LSRR LR, e
PSA F Cyg #E—2bdT FIm L. 45 E/R, 2 PSA Al
Cyg HIEEIEADIE, s Pl G o0 ™ 5, 1 Ead 2,
Xt BRIt —E U, FEIRCRIEE, ZiA %08, i
LB PSA Hl Cog AF R EAHZEBGISAE, SefER w50
120 mg #1160 mg. AL R ILE 4,
2.5 EFRMN
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RSP RI A E LR OBRIZ, WRRWIER, £ AT ab ¥t
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TE BARYIE A B IR AT BE 2 A e E 1 SOV . AR
Y 5 A0 28 BRI 0928 13 AR HEVA MR (200 pg/L), 4
LS R RIS, DI E AR IR B =22 L K R Wik 3
(K=25 |7 K& 52 b5 v 1k B /200 pg/Lx100%)P% 4 K (B 7E
90%~110% =2 [A] i, 7T A Jhy 35 Jo g A B S B, ] 220wk,
1124 K AE/NTF 3K T I BRI, U3 B 35 i3 B 4

B .
120 |
100 a,/l
L7 N 7 x
S N \ 7%
= I N N %
= N N2
7 N Nl
ol A Nl
» NN
N N 7
60 90 120
C, & /mg

B4 PSA (A)K Cig (B)FTENS [ECAR H52 A (n=6)
Fig.4 Effects of PSA and C,53 dosage on recovery (n=6)
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ARt S rh, TR RN 2 112.2%, H
R EB SRRSOV 83.8%, Mzt RS T Al iy 3 5
BN 90.12%, LFR T A MR AIEBTRUNE 105.7%, LMt
HR T ERREETRON S 139.6%, Uil T /L. 2B
T T 04 R R AN LA, PR TR 14 R
S L LA R 8, R R L TR DU s o il 26 A e T
2.6 5 FRERERREET B M S B LR

P S AR IS IRRIS S B (4 i B fa 4% 1.3 (B Ah 2,
P32 UL, I e IR 1.2 RO LB e i
PRUEFSI, 7 1.4 MRS T UM TR AR . DI REVRE
BERARFR(X, pg/L), 721Xt iR AR BR(Y )22 il bR
IR, 5 FRERZSIRRIETAIAE 5~500 pg/L PN IIAHSE R 8 r #5K
F0.999, MR R, W 2, BRI IRIIE, LA
IR 3 A5 M L (S/N=3) I % 5 KM BR (limits of detection,
LODs)>H 3.58~8.96 ug/kg, 10 A Lb(S/N=10)I & 75 7 & it
FR(limits of quantitation, LOQs) & 8.46~19.85 pg/kg. 4k R0,
5 FhER R RRIFRIIE TR 26 b R AT, e &, i HAG
REUFI G e B P e — R AT K

F2 5 MERAREETIMZL S

Table 2 Linearity parameters of the 5 phenolic anesthetics

sl PRl £
T Y=1443X+1732
FRIE T i Y=195.6X+996.3
M- R T A Y=199.6X+1008
LR T A& BR Y=256.3X+1213
CEHESE T A Y=388.1X+499.3

2.7 [EWRERRIBEZEEST

5 P 2SRRI A HE BRISMIET 10 pg/kg, AT
TFRSE R VAR, TR A R R R A A b, LUK R
K5, P10, 20, 50 pgkg 3 ANKEHEAT H N nARIE
WSEE, FASKFEATINE 6 K. Bt R pE S E 3 K
-2 SR I TE 83.5%~104.0% 22 6], AH o4 v i 22
(relative standard deviations, RSDs)#E 2.56%~5.28%2 [f] .
SR, 5 FhER SRR DR Ar, H N PELY, fh
FRAR, AT A 2B 2R
2.8 J5ERISERRRIA

R T B E 5 AR S bR I ek AR P s R, S
BRI HH S kAR S0 FESL, Hih 4 30 45T
i, 10 FBRBE. 10 k25 fa, MELSRER, 1 K818
BEHI RS T &M HAE N 1.12 mg/kg, | £ T MR T &
A R 0.661 mg/kg, FAIBATH H

3 F5iTie
AMFFEFTF B AR AR, £ GC-Q-TOF/MS #

TS PSSR B EAE I, 1E 2 A THEAS RS
TELNET, 5 FIERZERRBSAITE 15 min 4B, HHRRTH
BFUR- RS TRD . 4 T BB OISR T &
YR o> SERASE A SR oy B, VT [T, 454 GC-Q-TOF/MS,
HERRIRE T 5 Bl BRI A& R0 L, AT HERRRFR
PERRANIE DL, MR A HLAEBOA R T, 456 A
FEHGH PSA FI C g B TR, ARISIZKET, 5 Rl
B SR T ETE 83.5% A L, i R B e 3o i 5
ST TR, i sc i I SRR R R 223 2 A
Wi, XTHT BIS 201908 /K775 Bk H T & B 234k A W)
WRE ), AT ELPHER R ECRET, RETEFRSE R, A
JE SRR i AR RRIBS I S B A S BIF 9T S i HR BRI 1) s
KMERAE T S 0. TR, AR A kAR T A
HHRHE—E 1= A BT RE  FRAFR T 1h]
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