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Haar! mEEL BAERHKL S AL Bl EHEA L4887 R

(1. J7RE MR FBE & 2B, T M 5105205 2. T ARG S EEIN LA RAE, M 510440,
3. BRI AR R, M 510642)

# E: B 7 QuEChERS #F i i 4b #1455 8 /5 80 AH € 1% - 58 1K BT 35 1% (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)IlI%E fa FIUF S B b 258 B (R vk . sk RRGhR A
FEHREL, 22 —Me-N-TN5Efit bt (primary secondary amine, PSA). Cg. 1524k Hk % (graphitized carbon black,
GCB)%uﬁk@ﬁ@ﬁ%‘%(Mgsom%{t i Ff] Agilent Eclipse Plus Cyg ffi%41:(50 mmx2.1mm, 1.8 pm)4>&s, LLHIf
(A)-KB) R  ARVEA TR BE ML, 7 UPLC-MS/MS 2 SN M AL R b T MERE ik o dr . S8R ke
0.5~100.0 pg/L {15 ke B B Y LR DG JR AT, AOCFREL(P) N 0.9999, Kt BRANSE LR 43 B2 0.5, 1.5
pekg, FE € B AR ERIRT 9% XTI 4 Bl DLERIS K 0 28 QuEChERS FITALIR, AR T8, &
TR Ay AT 220 W (18 555 2 TR, o X LA b 4 AR S AT IR I SE g, P RICR R 72.1%~96.7%, AR AR AR 22
1.2%~12.3% (n=6). &5i& 2y ikBpfEmi b . B8 & | MERTE RS 25 B 47, wlik K™ S FndR ok
Vb 22 5% B RS A L BT R K
XEIF: RO, fa; IR QUEChERS; Al AR 3% - B I
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by pre-treatment of QuEChERS combined with ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods
amine (PSA), Cig, graphitized carbon black (GCB), anhydrous magnesium sulfate (MgSQ,), and separated by Agilent

The samples were extracted by acetonitrile solution, purified with primary secondary

Eclipse Plus Cig column (50 mm x 2.1 mm, 1.8 pm) by gradient elution using methanol (A)-water (B) as mobile
phase. The qualitative and quantitative analyses were carried out under the multiple reaction monitoring modes of
UPLC-MS/MS. Results This method had good linear relationship in the range of 0.5-100.0 pg/L, and the
correlation coefficient (r?) was 0.9999. The limits of detection and quantitation were 0.5 and 1.5 pg/kg, respectively.
Four kinds of common fresh aquatic products including Ctenopharyngodon idellus, Lateolabrax japonicus,
Oreochroms mossambcus and Litopenaeus Vannamei pre-treated with QUEChERS could effectively reduce matrix
interference, showing a negligible weak matrix effect. The average recoveries of the above 4 kinds of samples were
72.1%-96.7%, and the relative standard deviations were 1.2%—12.3% (n=6). Conclusion The proposed method is
simple, fast, sensitive, accurate and precise, which is suitable for rapid and quantitative analysis of phenobarbital

residues in fish and shrimp samples.

KEY WORDS: phenobarbital; fish; shrimp; QuEChERS; ultra performance liquid chromatography-tandem mass
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K1 H % (phenobarbital, PB)J& [ b %2 28 22 IR B
25, XA RS . O S RGP R SA B WY
YRR, CERA AR £ BB . AR B FIRR
PR FRT SRR B L 22 Bl FH T Al B T s ), e B
JUL P S B ) 3 K T B, LA s v PR
WO NI 2 L AET, $m BUE %, WAk . AR
MEAG RO LRI IYWHA, TRBCRE . Bl
MK, AR A AT RE A i s2 MR RSO MES, A E W
TR R S A= fir e A ke g . B EITE (bR N RALANE Rl
TRALHE 176 5 ) T 248 (E HAE RV Sk K i fif
FHBY, SR E A AR A S I A A4 P Bk B R L
ZRIIARAE T v o R, T R 2 OB K™ i PR R
U8 Ll 2 (RS e A A

FI R BORAE 307 RO i k)
ORI - B 10 SO - R B A Lk
USRI G kU IR R A
IR . M. B NEY . kL PR S R 3h
PSR il FROR I L 22 ARG o 5 OB 1% - T 15 (ultra
performance liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS) R B . FE EsF . M ik s v, %
I K= TR A F AT AT O SR
FEJTT A A, A T ALk B O G DU 1 e A A R R
WA IO T R R AL, EVBOE BRI G i 2 | iR
JUi FEE R R R TR . B K AR GB
31660.1—2019 (£ hh 24 [ R UE 7K™ dl i KRR AR
25 ) Ak BR a0 VA 3% - B R T vk ) . GB
31656.6—2021 { £ hb & A ZARUE K7 b T A B ik B

il

EME R ERE-TEL ) T GB 31656.11—2021 (£ i
LREZFRE Kb L ER . WHRR, &%, 20
WEIRE B2 ) M 0 A2 BUE (solid phase
extraction, SPE)#ERUIN, [&]AHZE WU A T IS B AR
#5, E KA R K i 22 A T A P OR AR #4 . QUEChERS
(quick, easy, cheap, rugged, safe)ffFfajfHEE, F|HAANE
W B30 S R SR ER BOR VR, AT bR Rz . BRI
IR G D 2o AR A B e 20, 3 A PR RS e
i 23 PR, ABFFT A 7. QUEChER S-# i AR (4
T~ I T 5 PRS0 S K R o R B b R Y
Kl Jrik, SRA QuEChERS #EATHE M ATALHLSHL, ik
Bor= . B AR A G S, FEZ L T AR
it % 11 25 e W P TR 28 ) L T A8, T AR AE ot T Ak 345
1, BEAREETTREIA, 767K 7™ FRFE M BRI 7 5k B ] R 5 1)
TEOLT, 7K™ B 2R B L R AR i sy R TiT & 4
WERME AR S %

1 #MR57H%

1.1 #ME5RF

%|ff1(Oreochroms mossambcus) . Eiffi(Ctenopharyngodon
idellus) . fi¥iff1 (Lateolabrax japonicus) . 7 3& F1 %R (Litopenaeus
Vannamei)Tii I .

RO ZARER R (1.0 mg/mL, b2 SCIa R I
MBS, PEE O LR CBR(AIELE, 35 E FISHER
2D, JKBRIEBEE(LL T RIFR MgS0y) . 2 —He-N-IA R
(primary secondary amine, PSA). f1#8{bH% 2 (graphitized
carbon black, GCB)., Cys WHIFHI(73Hral, KN IEAIK
BHCA R
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1.2 UFE5E%

1290117 8 = ROR AH (4354 . 6470 AU = 5 UK 4T
P % A [T B % 55 2 7B . Agilent Eclipse Plus C
{6 3% 4 (50 mmx2.1 mm, 1.8 um), 3% E 22N ;
EFAA- HM-01 B 248 e 1R A A (i 48 3 S0 R A4y
ABRAF); ARI502CN #HLFRI-(0.01 g, LiFRZEHIY
#5A A, TW223L B FK¥(0.001 g, HAZHA
Fl); HR/T20MM 055 s R B oML (BT R R P (RS 2 3 AT
FRZ2wl); FBF-2000 A MAX (L5t /5y 2 RHEA BR 2 W),
AK-080S T8 7 I i VEAL(RIINER T A F]); Milli-Q B4k
HL(ZE E Millipore 23 ).
1.3 5 &%
1.3.1  ARAZ R B

HERAIRIE 1.0 mL BB 1.0 mg/mL AUAEE HCZh5
WA T 10 mL 5SS, FROEREZIE, 155)0.1 mg/mL
FAIZR B, B A v 45 T o TRV B 1.0 mL S ES Eb v
T 100 mL A=, WEEES, 753 1.0 pg/mL /Y
FRUERR AR, —18°CIR-AT o KA, f FH 50% H BEsHi e
B EE 4 0.50., 1.00., 2.00., 5.00. 10.00. 20.00. 50.00.
100.00 pg/L AZE B HLZ bR il T ARV TR, 4°ChgfE &
132 &#E&%

{635%4]: Agilent Eclipse Plus Cg (50 mmx2.1 mm, 1.8 pm);
TSI A A HEE, B AHAIK, BEEEVENGAR P ILEE 1; Hiak:
0.2 mL/min; #EREER: 10.0 uL; H:iR: 30.0°C,

#1 UPLCERRER
Table 1 UPLC elution procedures

Fis} 8] /min Al%
0.00~1.50 60~50
1.51~2.00 50~50
2.01~3.00 50~60

1.3.3 Rt

B PR BT 5E B U (electrospray ionization, ESI);
B AETFEE, BAEEE: 2000 V; 85 S0EE
350°C; MR E: 12 L/imin; THESIRE: 350°C; TRA
JE: 6 L/min; S50 SUE ) 35 psiy A 5 =00 22 5O e

493 (multiple reaction monitoring, MRM), HAthFiiiEZ%
W3 2,
1.3.4 Honara s

il e BARdn R bt aEtE 3 BLLE, FBIEA
XTUREEHENE 30 B LA A S AL 3 25 GB/T 30891—2014
KT FFERITE ) e FREE A B K 7™ f iR i 4% o
B mAa R IE VT bRk . ABERNIE, YRR
A A, RERIRABIAI4 ) 3R IR B S Bk
WRk | ERSERIAAR, BUE AL, KWERAAIE M.

PRI AERIFRIBURE 51 (2.00+£0.05) g BT 50 mL 2.0
W, fILA 10.0 mL ZJEF1 2.0 g MgSO,, WiEIRA, R
B 5 min, 49°CZFF 10000 r/min &5.0> 5 min, WHL 8.0 mL
FWRTF 15 mL B0E PR,

Hefk: e Bk R AEER R 0.1 g PSA 0.1 ¢
GCB.0.1 g Cj3 1 0.3 g MgSOy, WAHEIRST, R 5 min, 4°C
Z/F 10000 r/min &5.0 5 min, HEFRIRK 4.0 mL FiEWR,
HAKT, H 1.0 mL 50% P FHABRER, 4 0.22 um IR
1 3g, # UPLC-MS/MS il
1.3.5 #¥ELE

ARWEFE T A B 7E Agilent A F] ) MassHunter
Version B.08.00 {4 F %4, XA MassHunter Version
B.07.01 SP2/Build 7.1.524.2 B4 4G 25 SR 204 7 M A
TP, RA Excel 2019 4 T50E S0 H A& i

2 HER5HH

2.1 UPLC-MS/MS &4tk
2.1.1  &iEEAeki

AR ZELTEMHEEANAR G E 0.1%H Rk %
W . 5 mmol/L ZMREE VIR LIKKMIKR, £ Agilent
Eclipse Plus C;g (50 mmx2.1 mm, 1.8 um) @ iEAE b, XA E
bl 27 €8 5 G W T K i o7 5 B 2, Anfel 1 B, A
W& A VLR S AI T (B la~c), JEERMEFS K, KB HZid i
g B 2%, i R BN O SR (B 1d~0), JE4k
WP /N, DL H - K A TR Bl R R R L L 22 i B e
F (B 1), WEIEXTRR, DRk F B KAE S 2R B L 24 )
HTR MR R

*2 RENHEH

Table 2 Mass spectrometry analysis parameters

x| B8 F(ml2) TETF(miz) 3§ B2 B i) /ms HEFLH RV Rl g it /eV
85.0 150 70 10
HH L 231.0 42.1 150 70 22
188.1 150 70 8
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WAE(E, 55 QUEChERS- = R0V AH (2 1 - 5 I 0T k) 5 # RN v R EL LY 25 B 3797
X]OZ -
50 a o
30 45
£3 £ 4
= 25 2 39
= 20+ = 20
15h 15
1.0 + 1.0 M
0.5 0.5 : . . . .
0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0
P B8 B[] /min X102 £ B8 B[] /min
x102 -
50 [ 32 d
15k :
o o
S30+ & 39
= 25 g 23
g2l 20
%(5) :/W‘M/\/—/\“ I 1:0
05 I . . e B X . ;

X

W
O RN —
nobhounounouno R

1.0 1.5 2.0 25 3.0 0.5 1.0 1.5 2.0 2.5 3.0

0.5
L E4 15t E] /min %103 1 B4 1t [A] /min
50 f
:t-s
2
= 25
=20
1.5
1.0
n : n ; . 0.5
0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 25 3.0

{5 B4 Bt ] /min {5 B4 Bt [B] /min

H:a B NE-5 mmol/L ZR4FIRIATR; b h ZIE-0.1%HF KK R, ¢ WZNE-KIEFR; d FHEE-5 mmol/L ZR4VRRIAR; e WHFE-0.1%

HRRKIA R £ B R IA R
BT AR AR AR TR L Z TR 52 (10 pg/L)

Fig.l1 Effects of different mobile phase systems on phenobarbital peak shape (10 pg/L)

F 5% 3 O FH ARG IS Agilent Hilic Plus (100 mmX
2.1 mm, 1.8 um), Agilent SB-Aq (50 mmx2.1 mm, 1.8 pm)
F1 Agilent Eclipse Plus Cig (50 mmx2.1 mm, 1.8 pum)X}ZE L
FEZ(10 pg/L)H 73 RO AN 2 R, # 0 % AE Agilent
Eclipse Plus C5 (50 mmx2.1 mm, 1.8 pm){ai%: -5 5%

UFE o3, WETEXSFR, A PR (1 AT 0 i I 4 R L4
BH & . [Rti% A Agilent Eclipse Plus Cg (50 mmx2.1 mm,
1.8 pm) %A HEATR I 43 Hr o e Ah, PR L ZAE 30°CHE
Tk B e )02 53 BE A T 35°C, MU £ kAR AL IR 30°CHEAT
M7E .

x10°% x10° |y
70[ @ 7.0[
65 6.5
3] h
syl 50 |
= 4511(5)- % 45 L
= 40 240 +
= 35t = 35
30+ 3.0
25+t 25
201 20
15¢ 1.5
101 1.0
0.5k - R . 0.5
0.5 1.0 15 2.0 25 3.0 0.5 1.0 15 2.0 25 3.0
{4 B i 1] /miin 483 B} 7] /min
x10° |
70 [ ¢
65 [
6.0 |
DL
=hiL:
= 35 [
=30 |
25 |
20
1.5 f
10 f
05 ,
0.5 1.0 15 2.0 25 3.0
£ E8 B E) /min

7E: a N Agilent Hilic Plus (100 mmx2.1 mm, 1.8 pm){aj4; b A Agilent

SB-Aq (50 mmx2.1 mm, 1.8 um)f&i%4:; ¢ i Agilent Eclipse Plus

Ci5(50 mmx2.1 mm, 1.8 pm) @A,
P2 S I 6o A X 248 2 b 22 20 B S8R 5 (10 pg/L)
Fig.2 Effects of different chromatographic columns on the separation of phenobarbital (10 pg/L)
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212 FREFA A

DA - KA Sh A 2R, (0 P 0 3 4 B, e
% 55 47 5 1 WIS X R 0 2R L L ZAR R TR (10 pg/L)iEA T
— TS, SRR N 231.0; SRS XHEER T
GRS, E R R AR RS T R S T T
42.1, 188.1 FI 85.0, X4fkfLrE FHFNGE: B4 Bt ) 45 o 1 2 Kk
FlAl, BREr S8k 2 s, BEEL 231.0/42.1 (miz)fE
A LR E R R TR, 231.0/188.1 (m/2) 1 231.0/85.0 (m/z)
VB SRy s M s 1% s TR SR FH 22 5 g W DA 2t A 7 8 8
FEMEE AT
2.2 QuEChERS # RBTIRM AL

AT BT 35 I 5 W LA FH 6 s 1) 5 1 K ™
F A TR 55 IR D AR RE &, R EUA R . 4280
R AR B T L AT A A
221 REUER AAE

R TR SRR, A, W R U
A HEPS | ZESR R RS HE1.3.4 D1k, R %
PL 10 pg/kg A8 BAE B0 R R 5E (AXF IR, SEFRE AR
PRIENSERY, 5 LBROTE . LM . 0.1%H IR 21 Fn H st
KT AR B 2 BRI, . BIFSE A SR, B R
R, EISCREAR(E 3a). X AT AR F EDTTE 2 R RCR:
8%, AR T I Tk RIHRECH RO M 2 R 2.1,
B Z PR, PP v R L b mDSCR R R, B
86.0%F1 75.4%. ZJEZEE ST, XK S Rg i SE AR P
AT EEIRE ) B FE e R O, HERIRR R E AR AR
o BTSRG0T R R B AR R, (H
ABIFEH 0.1% R £ I3 LB 0 R g 5 [ XHEFRCRAS ) &
i, FLIF D AT BB AR Ak O NG AEAR UK ™ b U R 55 PR
TR E L R R YR (G R T A g R, TR,
NIRRT e 2 1 SRR i BB 7
222 R XHAL

P 1.3.4 585, EELZLL 10 pgkg FNE M4
FIE 35 IR, SRR TRE SR BISCSE 5, 25 58 IR R
5 min BRI S min KGR HENRY 2.5 min FR# 75 2.5 min

1000 ; a
80.0 h i o Hifh
b s
x
5 60.0
=
& 40.0
20.0
. .
ZiE  01%HEROKS MR HEE
PR

HIFRBCICR S Qi 3b R, AR SR $REU X LAR BENR Y 5 min
FEG I e f . IR IGE R R IR 5 (5 fa R A
URPISE A, HRPYSE R B, I BER 5 A B TR AT
Sy BRSO R b, SR EE AR, MDCR R Ik
FHIRTEdR 1 A R R O =X
223 HAK| 64T

KRB 2, O KRRV RS I, A A B i
FHE LA R BRI I 208, {HAS 0] 8% Go M B HE H: A
EERI A4 o SRyl 2% SO R Sl ARSI ) HIE RS 1475
DRy A M AN o R, AR R S SR RO T
%1t QUEChERS i kb ¥ J5 32 i FF 7K 7™ i Bk e Ak s it
KA, A3 AR % B3 25 M A i 20300 ke R v A7) C g
X T i A — AR M B T A3 R BRBCR AT, PSA REMZE
KT b f A HR AR A S R HLRR SR, MgS O, AT LU
A ROR RS K2, GCB R 22 BRkE S 3R BUR
a3, ARAEAK = g L

¥ 1.3.4 J5ik, ZREEZLL 10 pg/kg BNE MR A
ARG S5 FIXTIR R, TR S AR [ESCSE R, DA L b2 [m]
RSty 2 R A R EL B R RCR INE 4 FER,
PSA. GCB Fl C g 23l 5 9 &2 Bl W] LAAT R e A S i
Fe 0, AF R 35 11X R AL 0T v 2 B L 22 1 IRDSCR IG5
Z2 Tl A 300 2 A ] Ao 3 AL 5 o R B 550 1 e R, LA 8.0 mL
BEGERBUR RN 0.1 g PSA+0.1 g C5+0.1 g GCB +0.3 g
MgSO, A& RS LR Fefd, IR 4 fis, B FELRP,
Fe 0L R B B 22 M ] 5 R e v, R R 9 G AR
FRZE T L Z TR A 5l 92.6%F1 75.4%, FEXHAR M 22
(relative standard deviations, RSDs) AN KT 6.1%(F 3), Al
JERGINFTE, 454 0.1 g GCB (i JH AT A %5 25 B b AR
A BRI P 2% 5T, BT LR g 36 TR R U i 6
2, HAIZRE 2 i R, xS e ! g it s
FHAEL, EAWFR H GCB R HE />, GCB i H 1 K}
Xt BARIA A — o W, g 3 R, ARE HZ Ak
T, IEE] 0.1 ¢ PSA+0.1 g C5+0.1 g GCB+0.3 g
MgSO, L AAEHE S AL

100.0 b

o
_I_ B 3 H XTI
80.0 L e

< 60.0
= 40.0
20.0
0

IETR R RTER G+

Eidi gy

T a PHREBGAH; b R EHOT .
P 3 SRIGA R AR IO 2O R T L 22 [ R 52 (n=3)

Fig.3

Effects of extraction solvents and extraction methods on the recoveries of phenobarbital (n=3)
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HefE(E, 25 QUEChERS- B %0k A1 {41

4
SRS
. 12] 03gPsA+03gC,
@
= o8
E 06
0.4 /\
02
1 1 1 1 1 -1
0.5 1.0 15 2.0 25 3.0
<10° LR B I 1] /min
ML
- }% - 0.3 g PSA+0.3 g GCB
=y
E 06|
0.4 | /\
02 B 1 ./\ 1 — —— Y - — 1 —
0.5 1.0 15 2.0 2.5 3.0
10 e PR B2 B[] /min
15[
3gGCB+0.3 g
& 7 03gGCB+03¢gC
E 1.0 - 18
=08
= 06|
04 -
02 |- /\
1 ~ A L 1 1 — l
0.5 1.0 1.5 2.0 25 3.0
<10 Fg PR B ] /min
14 F
12 |
g 1ok 02gPSA+0.2 £ C,+0.2 g MgSO,
R4 08 I~
= 06
04 |
02t
_ 1 - ——r — - 1 d
0.5 1.0 1.5 2.0 2.5 3.0
o £ B2 B ] /min
C10t b
1.4 lf—r'.:@
s %(2) 0.3 g MgS0,+0.1 g PSA+0.1 g GCB+
Hog| 01eC
= 06
0.4
0.2 o~
0.5 1.0 1.5 2.0 2.5 3.0
L4 E3 B [ /min

- HR R 3 T R L R P B B 2 B 3799
x10* b
L4 = Fgse [ xtiF
@ 121 03gPSA+03¢gC,,
el
= 06|
02 J\
02}
_ I e e - 7| =]
0.5 1.0 1.5 2.0 2.5 3.0
10° Fd PR BRI [ /min
13 [ ML
@ 0k 0.3 g PSA+0.3 g GCB
= o8
E 06t
i I
02 1 \I 2y 1 1 1
0.5 1.0 15 2.0 2.5 3.0
«10° - £ PR BRI [ /min
T
= 1oL 0.3gGCB+0.3gC
= 0.8 |
T 06+
04+
02 |
S W U [T [ —
0.5 1.0 15 2.0 2.5 3.0
<10° F 1 PR B8 B[] /min
13 [ HISEEI
g 1oL 02gPSA+0.2 g C +0.2 g MgSO,
=208
= 06
0.4 1
02 B
+ e i 1 1 o1
0.5 1.0 15 2.0 2.5 3.0
L83 B[] /min
x10* ]
L4 T Ay
@ o [ 03¢gMgs0,+0.1 g PSA+0.1 ¢ GCB+
Eoogt 01gC,
= 06
0.4 +
02
1 - L

L 3 1
0.5 1.0 1.5 2.0 2.5 3.0
PR E2 Bsf ] /min

P4 SR AT 2 G AR B R

Fig.4 Matrix scavenging effects of different purifier combinations

&3 FRFBEFIESHIEREN=3)

Table 3 Recoveries of different purified packing combinations

(n=3)
Fifh EISRSEN
A TE
[T % /% RSDs/% M /% RSDs/%

0.3 g PSA+0.3 g Cys 80.3 8.0 60.8 4.6
0.3 g PSA+0.3 g GCB 80.6 45 53.7 15.1
0.3 g Ci510.3 g GCB 59.2 3.6 54.8 10.1

0.2 g PSA+0.2 g Cjs+0.2 g
MgSO, 85.4 8.3 75.2 5.0
0.1gPSAT0.1 g Cist0.1g o, 6.1 754 5

GCB +0.3 g MgSO,

2.3 EREWMN
FE RO (matrix effect, ME)E i /7 7E T4 b 46 I b
FEHBN GG SE R —E R, ASHF ST I R TR AR

T 1A 2 ) ASE 3R (Minaeiod) R 1 FE R 95 700 0 B o 1A iR
B (Mgonyen) e B IE T[4 30 (1)]0 ME S IE{E K5
JRATRAN; ME S0 R BI04 ME 48Xl
KT 20%, TSRS B BRI T . 4 ME 948X
0~20%Ff Ay 55 HE AN, 7] 22 %)

M. .
—marix 1) % 100% (1)

solvent

PEEREf | ffite | B ARAA ARG S XTI 4 AR LR K
Trhh, R 1.3.4 Jrikii g s DR, S A mC BT vk
A 0.5, 1.0, 2.0, 5.0, 10.0, 20.0, 50.0. 100.0 ug/L HFH
Ll 22 3 S DU AR IR R o (RIS LS BhA A i 390 e 1 4 1)
W E PR RS . T8 1.3.2 Fi1 1.3.3 JrakiatfTAa
IteztilbrdEih g, W3 4 FiyR, QUEChERS A HiAb 3 il
FE LB A5 B Sk, 4 Rk S ME 4 3 {5 78
11.15%~16.19%Z 8], FI ] 20 14 55 L TR0V o

ME /%= (
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Table 4 Linear relations and matrix effects of phenobarbital in 4
kinds of aquatic products

FE Ry i r? ME/%
A Y=3900.34X-600.99 0.9999 —

Al Y=3463.63X-433.42 0.9992 -11.20
Z A Y=3411.29X-1408.76 0.9991 ~12.54
i e Y=3465.49X+555.49 0.9998 -11.15
H;if' Y=3268.77X+1204.19 0.9997 -16.19

TE: —Rm ARG

24 JIEEFIIE
241 KMEEFe B R

P 131 P28 B L2 R A bR o T AR A T A,
TE1.3.2 F1 133 BAMET, DA b2 A0 o vk B A Al
(X, pg/L), Lk EARIEm AR A IARBR(Y), BSR4
RFH, HEE L ZTE 0.5~100.0 pg/L A4 5 B 30 el PR v
KRRIF, HEREEDHN 0.9999, LVEFTEH Y=3900.34X—
600.99. LA 3 FE{EHE (SN ER PR, DL 10 F5{EME Ll E
ERE, RELZAERN 0.5 pgke, EREN 1.5 pgke,
ULEHIZ T s BT AT R .
242 RHEAAEEE

PEE R fa | itn | B At R R 5E (W AR HEATRE A SN
EIRSEES, 43N 2.0, 5.0, 25.0 pg/kg 3 RN IR B
EL L AR IR, AR 6 OTATSEER, DA
FEM O B UERGE, DL RSDs PPN T iR S8 ., gk 5 fr
7N, R B FRTE 72.1%~96.7%22 8], RSDs 1E
1.2%~12.3%2Z 0], Jre sy 07 W HERf M RO 4 8 R 47, W)
FH T SEBRAE SR .

#5 FELLZAYEUEMEXFRERZE(N=6)
Table 5 Recoveries and the RSDs of phenobarbital (n=6)

B T BE LioallEIE] [l RSDs
/(pg/kg) /(ng/kg) 1% 1%

2.0 1.93+0.08 96.7 42

Fff 5.0 4.35£0.53 87.0 12.3
25.0 20.29+0.67 81.2 3.3

2.0 1.65+0.09 82.7 5.5

fipi ffy 5.0 3.61£0.21 72.1 5.7
25.0 19.19+0.24 76.8 12

2.0 1.62+0.12 80.9 7.5

LE ik 5.0 3.83+0.26 76.6 6.8
25.0 18.55+0.58 742 32

2.0 1.52+0.07 76.1 43

ESSROE 5.0 3.79+0.13 75.9 3.6
25.0 20.33+0.77 81.3 3.8

2.5 SERREEMAS

SR BTN B T v, RS A I R 3 K R i, 40
EEA AL, FAEMA 4L, B 4 HERIRGSE X IE 3 bt
108, BRKEHREZ.

3 %

AWFFEHE T T QUEChERS-UPLC-MS/MS 58 il 5 7K
R L L e Sl A7 RO O 7 O = I
QuEChERS 4k 4 A i I F e R v 288 5 b 22 5% B 19 404,
flifk PSA .C5.GCB 1 MgSO, i Fil it J Lufil, #4710
WEFE, W2 TR SR B AR (2.0 g FRARY
i 0.60 g WAL, B PR 25 bR fa T R A i 1 A e,
R T, BB b ROCR W] &, 330 R AT 220 W 11 55 ik o L
oo SR g ik )y A e, B5F QUECHERS ik
W RIS S min, %k T IEC BN a2 3R,
KRV T FESHHTAL RS (] o A 4 O A R - Bk
I A PR L2 B R o Y, AR D Ak R 00
B/ A H R AR 0.5 pe/ke), 1 ATFHEEK MR RE
TLBR R DRI, Rl R L 22 8% B R W K
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