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ABSTRACT: Objective To Establish a method for simultaneous determination of 11 kinds of caine anesthetics and
their 3 kinds of metabolites in aquatic products by QuUEChERS-liquid chromatography-tandem mass spectrometry.
Methods
100 mg primary secondary amine (PSA), filtered by 0.22 pm organic microporous membrane, and qualitatively
The 11 kinds of caine
anesthetes and their 3 kinds of metabolites showed a good linear relationship in the mass concentration range of
0.01-5.00 pg/L, and the correlation coefficients (r) were 0.99529-0.99989. The limit of detection (LOD) and the limit
of quantification (LOQ) of 11 kinds of caine anesthetics and their 3 kinds of metabolites were 0.05-2.00 pg/kg and

The samples were extracted by acetonitrile, dehydrated by anhydrous MgSO,4 and NaCl, purified by

and quantitatively determined by liquid chromatography-tandem mass spectrometry. Results

0.15-5.00 pg/kg, respectively. The 3 kinds of substrates, white shrimp, carp and turbinus were performed at 3 levels:
1 times LOQ, 2-2.5 times LOQ and 10 times LOQ. The recoveries of 11 kinds of caine anesthetics and their 3 kinds
of metabolites in 3 samples were 71.3%—-114.2%, 71.2%-107.0% and 70.4%—-104.5%, and the relative standard
deviations were 0.7%—11.2%, 0.5%—11.5% and 0.8%—14.2%. The method was used to detect 50 batches of different
varieties of aquatic products in the market. The results showed that 4 batches of products were detected with caine
anesthetic, and the other 46 batches were not detected, the detection rate was 8%. The detected items were mainly
tricaine, benzocaine, m-aminobenzoic acid and p-aminobenzoic acid, the content of which were 5.68-90.80 pg/kg,
and the other 10 kinds of compounds were not detected. Conclusions The method is simple and fast, has high
sensitivity, accuracy and precision, and can simultaneously determine a variety of caine anesthetics in aquatic
products. It is suitable for the determination of batch samples, and has high practical application significance, and can
provide powerful technical support for food safety monitoring.
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H5f 18] /min 1 mmol/L Z FR%%/% /%
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10.00 80 20
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Table 2 Mass spectrum parameters of 11 kinds of caine anesthetics and their 3 kinds of metabolic under multiple reaction monitoring mode

el /AN {4 B Bt [A]/min BB F(m2) FEF(m2) NZEIAY PN N AY
MS-222 3.42 166.0 138.0°, 93.9 23,26 50
[ 2 22 FH 7R 3.38 138.3 77.0%, 64.9 23, 35 50
AR 3.41 166.1 138.1%,94.0 23,27 50
X R R 3.37 138.1 77.17,94.0 24,21 50
X LA SRR 0.84 180.1 94.0", 138.1 22,21 50
T RH 1.98 237.1 100.1%,120.0 20, 32 49
AEERK 2.58 271.1 100.1%, 154.0 21,28 49
W I 1.40 236.2 163.0°, 120.0 24,38 49
VIEANT 4.27 235.2 86.1%, 58.1 23,52 49
FA[ R 4.68 344.1 271.0°, 215.1 28, 40 49
TRE 4.26 265.1 265.17,176.0 18,18 49
it~ B 4.68 289.2 140.27, 98.0 27, 49 49
PR 3.44 221.1 86.0°, 136.0 16, 24 49
ZIRRH 431 275.1 126.17, 84.2 28, 61 49
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Fig.l Quantitative ion chromatogram of 11 kinds of caine anesthetics and their 3 kinds of metabolites (=5 ng/mL)

1500 Bt 2. it M R TRy 92.6%5h, Hidk 13 Rk A ity
31000 =2l IR AE 37.0%~T1.5%2 1715 4 4RI b 2,11 -0.1%
= 00 RN WK (8:2, VAV)IEL A W W 14 k4 4 1 I e 3

200 DN U 55.9%~107.4% 2 [, MR R C 0.1 R K (6:4,

gg%g%g%gﬁggﬁgf V)RS TEWRIN 14 B4 0 DA ER 0 £ Bt A4
. E " - .

SHH TR AR ET RH - iR, HERE . SEEREA R L 80%5h, HAx 11
utia . S LA IR LE 41.4%76.4%2 1, AT SR04
ER W XARHEM 22N T 10%, 45 B AT LIS DU R 46538, YHmus

= FIREE CRERTXT 14 Bl ik G 9 0 32 BORCR AH X Sk Uit 4,
EHZ Wit I A 7K B 0.1% FF R /K 8 L A8 A 36 i, 4R IBURCR T 1%

2 PRGN 11 FhR SRR S 3 R [ R B
M (n=3)
Fig.2 Effects of extraction solvent on recovery rates of 11 kinds of
caine anesthetics and their 3 kinds of metabolites (n=3)
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Fig.3 Effects of different purification agents on recovery rates of 11
kinds of caine anesthetics and their 3 kinds of metabolites (n=3)
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Table 3 MEs of 11 Kkinds of caine anesthetics and their 3 kinds of
metabolites in different aquatic products

fetrm s _ (MBDRe _
[FFEII=L i ZHifa
MS-222 4.1 65.2 42
[F] 2 7 F 7R 1.2 46.4 15.3
AR -6.5 59.7 2.1
X R 2.2 59.0 17.2
Xf A EEA R -15.6 -61.3 -10.2
fia R N 2.5 45 2.5
AEERHE 1.0 2.4 5.2
W R -16.0 5.7 9.1
IENT 0.6 -3.1 -18.8
FAlRA 3.0 4.7 -17.7
TRE 19.6 12.2 -18.1
iR 3 0.6 -2.8 -15.7
PR A 0.6 -19.5 -15.7
BIRRH 0.2 -7.1 -15.7

25 FHEWENSH
251 HMEER, ERLEIR
454y ik ME Jp#r, seI g AORFEA, SR 1.2.1
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ATAR PR P00 TRTAR Y, 2SR Sl TR O, T oo
W 0.01, 0.02, 0.05, 0.10, 0.50, 1.00, 2.00, 5.00 pg/L
M RFNRAARUER I . LA EARPI I T S vk B OX) R AL A,
PAGE B3 T I VTR RLOY) PR bR, il S Tobn v ih 2%, 15
S HERPIA LA T A 5 BRERIAH OC 2R EU(r) o 45 2RI 11 F i
PRI BRI B L 3 A R AE 0.01~5.00 pg/L 5k 5 5
N BIFRERPECR, MHIKRE(NA 0.99529~0.99989. 43
BILL 3 A5 10 FE(EMELL(SIN), 45 RTANEI v, Ap it
AP B A6 R (limit of detection, LOD)AI5E 2k B (limit
of quantification, LOQ), 11 Ff- Pl 2 JpR 771 1 1L 3 R34
% LOD 4 0.05~2.00 pg/kg, LOQ 7 0.15~5.00 pg/kg, 45

FWIZ I LOD A LOQ & LA /& H # Rk, Hik

LR 4,
252 FikEk Efekk B E

43 B BEIBUIR (LA R 28 IR R ER) L IRoK f (LA
) Kk (DL 2 5 ER)3 RS, #E4T 1 4% LOQ.
2~2.5 % LOQ Fl 10 f% LOQ 3 /K F-Hyfmn [l ikse:, £:4~
IFRACEAR 6 A PATIES, 255807 7k 1Y T S5 AR X A e
2z, BARGERILZR 5. 11 AR BESRRIESR R 3 FhfCist
YITE 3 R &R 3 AR AT 13- 3 Il = 4y 51k
71.3%~114.2%. 71.2%~107.0% . 70.4%~104.5%, AHXFrifi
M2 I 0.7%~11.2%. 0.5%~11.5%LI K 0.8%~14.2%,
AR 11 AR RS BRI B3 3 A Qa4 i 724 Tl i
SRR Y] A T i 25 Y50 A2 A R ) ARG 5K

R4 11 FRESEREETRE 3 AL ETSTE. XA LODs & LOQs

Table 4 Linear equations, correlation coefficients (r), LODs and LOQs of 11 kinds of caine anesthetics and their 3 kinds of metabolites

&2 L LSS (] LODs/(png/kg) LODs/(ng/kg)
MS-222 Y=1.45554¢°X+15908.86615 0.99666 1.00 2.00
[ = 7 R R Y=13819.35673%+9929.30213 0.99945 2.00 5.00
AR Y=1.46566¢°X+28714.13329 0.99855 1.00 2.00
XA R R Y=19246.49885X+10101.93498 0.99529 2.00 5.00
X 2T B AR R Y=6.71797¢*X+9938.03743 0.99675 2.00 5.00
TR A Y=1.03418¢°X+18460.81645 0.99543 1.00 2.00
AEErRE Y=1.14693¢°X+1760.25513 0.99776 2.00 5.00
e Y=1.54892¢°X-5.34233¢* 0.99925 0.50 1.50
IENT Y=1.56556¢°X+9.16507¢’ 0.99656 0.05 0.15
FA R E Y=2.52834¢°X+15498.27201 0.99795 0.05 0.15
TRE Y=3.56729¢°X+2.05890¢’ 0.99913 0.05 0.15
itk Y=2.42997¢°%X+3.38928% 0.99868 0.05 0.15
R A Y=1.12275¢°X+4.46100¢* 0.99759 1.00 2.00
IR K Y=2.36278eX+4.81527¢* 0.99989 0.05 0.15

FS5 11 MRESEREERE 3 #RSHRE 1 B R AR ERZE(n=6)

Table 5 Average recoveries and relative standard deviations of 11 kinds of caine anesthetics and their 3 kinds of metabolites (n=6)

SEB IR % AEXT o HE D 22/ %
A —
S B ftrit/(ng/kg) ﬁiirm Wit P ﬁii:\j Wit P
1.00 80.1 79.1 87.5 9.7 3.8 9.1
MS-222 2.00 82.3 76.9 92.5 7.3 49 11.7
10.00 99.1 94.7 102.4 4.0 4.1 6.5
2.00 78.8 78.2 70.6 11.2 9.8 8.7
8] 2 2K R 5.00 82.7 72.7 76.3 10.8 7.9 8.2
20.00 81.8 87.5 81.1 6.6 11.1 7.7
1.00 96.3 77.2 77.7 45 8.9 8.0
AERE 2.00 99.9 84.3 104.5 3.8 2.4 7.4
10.00 101.9 90.1 87.5 3.5 43 3.4
2.00 80.4 71.2 79.1 9.4 11.5 13.5
R iR 5.00 73.4 74.5 75.0 8.9 10.4 14.2
20.00 713 79.1 87.6 3.1 9.4 43
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SB[ /% XA o 22/ %

L/ AN Jdrit/(ug/kg) ﬁi f%ﬁrél s Lt ﬁe}i( ?;El s st
2.00 80.4 71.3 74.1 10.7 8.4 13.7
Xf Tk A EEA R 5.00 87.9 79.8 75.9 9.5 9.4 7.9
20.00 92.0 84.2 85.3 4.1 9.5 3.3
1.00 92.8 103.2 973 4.1 3.0 5.5
TR E 2.00 94.2 102.8 95.5 2.6 3.9 4.3
10.00 101.4 101.2 95.8 23 0.6 3.5
2.00 86.0 89.8 92.8 3.0 5.8 5.0
AL ERHE 5.00 76.8 92.0 90.5 1.9 3.1 2.8
20.00 102.8 101.5 86.0 13 2.5 0.8
0.50 83.8 83.1 80.8 5.7 8.9 7.7
W IR 1.50 76.8 87.7 78.6 3.8 2.9 3.5
5.00 752 100.1 87.9 2.7 2.0 3.5
0.05 87.6 75.6 78.2 0.7 3.3 3.6
IERNT 0.15 93.1 85.3 77.1 1.0 32 3.1
0.50 96.7 90.1 75.8 0.7 2.4 3.7
0.05 111.9 87.8 75.6 1.8 2.4 6.3
FAlRA 0.15 104.7 90.0 72.6 1.5 2.1 2.8
0.50 105.6 84.7 70.4 1.5 22 3.8
0.05 111.0 98.8 95.8 2.9 3.0 2.0
TRH 0.15 114.2 106.6 90.6 2.5 4.5 3.6
0.50 112.8 107.0 81.6 3.3 2.6 4.0
0.05 100.7 85.6 75.6 1.4 12 1.5
E(iE AN 0.15 91.4 88.8 73.3 1.2 0.5 1.2
0.50 101.1 88.4 75.4 1.8 0.5 2.5
1.00 86.3 81.3 79.7 42 4.6 6.9
ey 2.00 79.4 73.7 75.9 43 1.5 1.7
10.00 91.1 79.5 73.7 22 12 12
0.05 94.5 81.3 76.2 1.1 0.7 1.3
Bk H 0.15 86.3 86.3 74.4 1.1 0.8 2.6
0.50 975 87.7 725 0.9 0.9 32

2.6 i

K AT S 0 vk, W TR S0 HEUA A il
(7K 7 S A ARG, 2 BEAL AR AR (R 2% (TR | TEHF) | IRK
(e, B, it W), WKAGER A, LA,
KEEOE, Zita)ss . RS REL: Wit fif . E6E
| FIEAD 4 L™ i oA R RIS L A 46 4t
FEERAKEH, K 8%, K e BRI AP TEIRK A L
HohE K T H 32208 MS-222 . KRN, Btk
WHN MS-222, RIERR . XA . EZIERH
MR, AEHERY 135 H S MS-222 R X A R |

[ AR R, AR 10 H o MS-222, R{ERI, &
M{EFE 5.68~90.80 pg/kg Z 1], B IEAT L, K7~ & sp R IR
KA it I DRI BRI R) B LA g M DA R M 1 5 |
AR S T A

3 & i

A5 R 252 B, QuEChERS Fij4b ¥R 5 e E 4 714
1k, Foa R AR O RS- B B gk T e e e, 2
SE T P [RIBEIAE K  r 11 e R BRI B 3 A
WHER R AT A . iR UE SR I BT ST A —
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