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W OE: BRY @ TN A LIRS W R R AT A B, B = SO €35 HR I T 1 1 (high performance
liquid chromatography-tandem mass spectrometry, HPLC-MS/MS)H#E | 25 R S 2R 6 Fhds i & i =k B i
ST, Ak LA 1,3,5-=(4-5 K ) [1,3,5-tri (4-aminophenyl) benzene, TAPB]FI 1,3,5-3%3%%@%3%
(1,3,5-triformyl-phloroglucinol, Tp) Ak fu44iil & T AN B HLR S WM RIF B e A AR SR, FT 3 i85 25 0
AATACAE BT AL FR , FEAEHRURHR) R 20 min . YEBEVA TR 206 . DEIBLEIRI R 6 min Z604 T, X2 25 5 2 E1 2K UM
Vel R 6 At A S R R IR BV N MR R, MOCEBIYKT 0.9995, H PN H DR 25 3
A AN B i 22 (relative standard deviations, RSDs)/3 oA 4.39%~8.21%H1 4.97%~9.12% o 5T & 14 532 F T 52 b
AP A B Hh A T R AR EEAGI, JnARESCR A 80.01%~92.71%, RSDs N 3.12%~9.54%, 45 Hl&Mm3ting
BLER AP A TR U R 6 Fiv i il 25 25 R B PAERE AR, T 2% 1) [T AR B-HPLC-MS/MS 38 FF A0 vh o il 83
BRI, = R POE R,

X8I MR AU LA YLRG Y AU 55 - HR I R T
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chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The 1,3,5-tri (4-aminophenyl) benzene
(TAPB) and 1,3,5-triformyl-phloroglucinol (Tp) were used as monomers to prepare covalent organic polymers and fixed
on the wooden tip surface, then used for solid phase microextraction pretreatment of aflatoxin. Under the conditions of
extraction time of 20 minutes, elution solvent of acetonitrile, and elution time of 6 minutes, aflatoxin was extracted and
eluted. Results The linear relationship of 6 kinds of aflatoxins was good in a certain mass concentration range, and the
correlation coefficients were all greater than 0.9995. The relative standard deviations (RSDs) of intra-day and inter-day
precision were 4.39%—8.21% and 4.97%—9.12%, respectively. The developed method was used to detect the aflatoxins
residue in real milk samples. The recoveries of aflatoxins in spiked milk samples were 80.01%-92.71%, and RSDs were
3.12%-9.54%. Conclusion The prepared covalent organic polymer solid phase microextraction material has strong
adsorption performance for 6 kinds of aflatoxins. The proposed solid phase microextraction-HPLC-MS/MS method is

suitable for rapid and highly sensitive quantitative detection of aflatoxins in milk.

KEY WORDS: aflatoxin; milk; covalent organic polymer; high performance liquid chromatography-tandem mass

spectrometry

0 51 5

5 i 2 7 &K (aflatoxins, AFs) T8 & ahss . 4l
B AR 2 A 1 AT AR DL 5 R AN AR R S5 A TR A
Pt HHTABL AFs Rk 20 25, Haashsha il
M A 6 Fh, 43 B &R R B (aflatoxin By, AFB).
iP5 % B, (aflatoxin B,, AFB,) . # |27 & G, (aflatoxin
G,, AFG)). #M#EHE G, (aflatoxin G,, AFG,). w55
E M, (aflatoxin M;, AFM,)FIE T E M, (aflatoxin M,,
AFM,), AFs XT ARSI EAE0E . S, SO mitk, Y
SR AFs T5 Y PInt, o] LR A= 5 Rz L
Ak, BT AFs fE AR PIEA — @& B FUE, KI5
A I A KBS R, 122 [ K AN
%) AFs il T /™M R R kA EME & &t 4
fill AFs 5 (AFB,+AFB;+AFG,+AFG,) I i K 4% B8 R &
(maximum residue limits, MRL)N 15 pg/kg, =95 AFM, £9
MRL } 0.5 pg/kg. BK¥(European Union, EU)MLE T 17 28
Bl AFB; . AFM,; DI K 4 F AFs i (AFB+AFB+
AFG+AFG) BRI ARifE, JLh 495 AFM, RBREL(E
0.05 ug/kg. FEE GB 2761—2017 { & S LB ZArUE B
R R RRE) ME T AFB, 5 AFM, 7R 5285
HRRE, Horpgl KL SN ARM, BIFREN 0.5 pg/kg, 538
B RKERAEARUEAR LL, FREIFRE N R S 3 S Bk . HIR
F| AFs MR EERIE L TR, gy —Fhpal . R
L HERRIE B TR R AFs SR E T s B E

H ARIE A Bl AFs K ik 224 e At )
AR ek RO €% (high performance
liquid chromatography, HPLC)®! | &5 350k AR 0,33 - 5 B T 3%
1 (HPLC-tandem mass spectrometry, HPLC-MS/MS)P~'%
G HrP e T . AR IR S E R VR R T
S3HT, TG E AR B TR EOR PR . HPLC 7R 25

PR S AT A2 T S AR, AT R AL 43 BT R 0% A 1 i
Mo B4 HPLC A998 43 15 T RE ST 346 I Ay i R S,
HPLC-MS/MS 1 D52 Bi i 35 3 P v v 000 2 1) 22 H bR
Mro SR, MITEMEEFREE I AFs 5B ACEEIR, 7E1L
R I T T B AT N e R R AL B, H T & B9 RD
bR AT R A | A AR B ol A A T
QuEChERS!" "7V [l 4 B S48 | [ AH AR B BE T [
FHAEHU P A, B EURT & 4R — B 8 i, IR i 70 1
FH, BB o — D 5 SR R A AT AR B 7k o [T AE I
BT R B AR 78 W B 700 R it i o =2 ] Fr) 2 %
PR R A AT R 6 5 — B 3 P A R A R £
5k B ETEE Y A |, B2l MR A
PEREAF LN R 2220 | rp s 25 4P R %5 (wooden tip,
W25 [ A RS B 2 BB R T 2 B T B
D] R AR ) B 45 8 S F

M E VRSP (covalent organic polymer, COP)&EH
5 BI85 B T 3 A R %) S A B 3 e ) — 2 A
ZALE TR, AR, ERERAR . Wik
PR SR ), COP 1k A AR BOECRLC 4 1 F 112
IE AL A R R AR ORI . WU PSR
WiE COP AHKL, HEREAEIL 1293 m¥Yg, HATGRWLHHERM
PFEENE, MRS KAE I AFBL JEATIRMT, WA 225k e
1K 90%; LI 25 BE -4 s A AT HLHEZR AR, T
BEVESYHREARIEERR, 454 HPLC-MS/MS BTl & £ i 5t
JiH ) 4 i AFs, X} AFs B2 69.5~92.2 mg/g il
W, FTEE M 8 kL k. {HE ik COP ARMEN AL —
BREGPERAR G, R ARGy B0 7 AT, FELERETE AL
BHE R R, AL FRERAE B Bl . WT AN —Fh
PP S PR, ELAT R A4 £ 4 s B 4% F A g K HE He 3R

L HON T BIARRCE R, B ST BARA .
HEHEHTMAA COP Bifi WT [ ARSIy (8 | PR
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B AFs BOBFSEIRIE .

T, AFERRA 1,3,5- =@ 2K ) FK[1,3,5-tri
(4-aminophenyl) benzene, TAPB]F1 1,3,5-= H kAL [a) 2K =)
(1,3,5-triformyl-phloroglucinol, Tp) A4k, K FMEA A FHIUT
VERE % T COP MPENT-COP), FIFIRGILIE WT 3
T # B R COP IR )Z, 152 HTHY COP- [ AH A< UM B
(T-COP-WT), 7 — LT COP 1 [ A i 2 B -HPLC-
MS/MS PRSI Wi AFs 5% B8 090 H ik, LU COP
AB A [ M A BB AR B 2 A PR I sl Fr 7 FH o

1 MR5ERZE

1.1 MR5RF

RIS ARSI A ST ).

AR (@ i%4f, 3¢1E Fisher Scientific A#]); HEE., &
B O LR LR L TR(E 54, #5E CNW Technologies
oAy, B3, 26 1T Baker 2 H]); VU & WK
(tetrahydrofuran, THF)(4E/E 99%, iz mm bR A
FRAF]); TAPB[ZHE>93%, & (L)L Tolk & BH
FR 2N A1, Tp( 4l B >98%, bt ot 7 i Pl Rk H A BR 2 7)),
AFB, .AFB,.AFG, .AFG,.AFM, . AFM, #71f 5 (45 5 >97%,
I Ve P s F DL B3 52 ) A BR A D)
12 UFE5E%

SYMBIOSIS™ PICO A %% (75 >~ Spark Holland
/A ¥]); AB SCIEX Qtrap 6500 = PO AT 8 H i A3 (3 5]
1A A H]); Hitachi S-4800 3 LS (H 4 Hitachi 24
Al); Allegra X-22 = # V& VR B0 L (3 [ DL o 22 20 ) ),
Milli-Q Advantage A10 #BZH7K R4E(18.2 MQ/om, £ FER 5T
WA w]); PL-203 BV AREEP (R 0.001 g, EIERAES
LR Z AR BRA ) Xbridge Cpg 41(2.1 mmx100 mm,
3.5 um, 32 Waters /2 ).
1.3 SKWHE
1.3.1 & &4t

(D) RE 1

3% HE: Xbridge Cig £E(2.1 mmx100 mm, 3.5 um); #F
FE& S uL; AR 30°C; Hii#: 0.35 uL/min; FBhAH A: 20
JHREE(L:1, VEV) . TBhAR B: & 0.1%F RO KIE I, BHEEVE
Wi 451F 4 0~1.0 min, 97% B; 1.0~2.0 min, 97%~90% B;
2.0~5.0 min, 90%~88% B; 5.0~7.0 min, 88%~1% B; 7.0~9.0 min,
1% B; 9.0~11.1 min, 1%~97% B, 11.1~18.0 min, 97% B.

Q)T A

= EmEsE 7R IE 2 F(electro spray ionization,

ESI+); il 77=: 22 ) b Wi Il (multiple reaction monitoring,

MRM); HEBEZHLE: 4500 V; B FUEEE: 550°C; B
5 77: 35 bar; BB EST: 10 bar; BEEBE: 100 ms; B
Kl S50 1,

x1 FRIERNSH
Table 1 Mass spectrometry detection parameters

’ SN THEY  RHEEE REBERE
SriTH)
(m/z) (m/z) /V /V

241.1,

AFB, 313.1 285 1% 32 30
259.1,

AFB, 315.1 287 1% 38 20
283.1,

AFG, 329.1 243 0% 35 30
285.1,

AFG, 331.1 245 1% 39 30

AFM, 329.1 259.0% 33 30

AFM, 331.1 273.1% 30 30

T E R T
132 Z¥7iE

()b M8 T P T

YERFREL AFs FRufEdh 1.0 mg, FHZ GBI AL 0.1 mg/mL
PIARERS R, 25 1 S TGS B R e 2 T, O IEFR
BERE 10 pg/mL (OFRIHEH IV A ok B A o P D,
TR SIAHM B 0.1, 0.2, 0.5, 1.0, 2.0, 5.0, 10.0,
20.0, 50.0. 100.0. 200.0 ng/mL Z 4R

(2)/F- W b i b 3

B 435 10.0 g A 50 mL B0, INA 10 mL
ZNE 2.00 g FALENE, WIEIRY S min, # 4°CHH T L
10000 r/min (3 EES.L> 10 min, BB 10 mL FIERE S —
A, TR MRAR, INBAKEEE S mL, 155
FE SRV AL 5 22 S 300 .

(3) T-COP-WT #l 4%

FRELUTAPB 100 mg TR BeffiH, #2325 A 20 mL (1
THF, @A f# 20 min. #3235, FRIL Tp 60 mg 5T 8 mL
THF HGE S5 2 min %), SRJ5, ¥ TAPB () THF i#
WOMA IR B R o, SORESediimA, #in 1 mL 2,
TG RERs ARZE )N 6 h (60°C, 150 r/min). S 455
J&, BETIRA R 2B G ASBREVE 3 IR, BRI A
T&H, 153 T-COP 1k},

fil s R B AR 1R, BEES em 19 WT, R+
JESCHE 85, BB A KA E VG T 60°C T HET & .ok
FHAG A2 45 81 T-COP A% (T-COP-WT), Hik
BT (BT T-COP BRI, 51
% 2.5 mL &8 O)BCHIRENREE, F 50 mL 204
FRFRI 5.0 g PPERERRBSINA | mL 2, IREBS)E, % WT
T B AEB A PR TE 30 s, TR RS, 7
R AT T-COP ByA M & 045 P RFR 60 s, SRJGZEIZHUH
J&, TR 60°CHEAR TP 4K 4 h; (c)B4b)G WT 52 H
HEFEIEE | min, 35 WHEAEE SRR IR P ATEA DT,
HARRT; (B EZREE, BRZHKER 2.5 om, &
L4595 T-COP-WT, F/a8iscsfdif .
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(I I H (I E O0x \
[ HOS AN O O e
I H HCI§C}JH = HO\(lzyc\c/OH :
|
I HC[fC\”CH e~ O 70 |
| HC-CH (II H |
I IIIHZ I
: TABP + THF, 60°C T-COP |
| I
I AREE(WT) :
I |
| | o T 2N I
\ |
\ TEER v T-COP#k T-COP-WT //

Fl1 COPEIMWTHH s A n R
Fig.1 Preparation process of the T-COP-WT

(@) [EHMA B -HPLC-MS/MS Rl 2= 9 vh 55 th B 8 %
5% EA

¥ 2.00 g A WIREANE T 4 mL RESHT, AR
B T-COP-WT, fRiElk 2R AFEMER T, B TFRE
I, 150 t/min 2B 20 min, R)5 % T-COP-WT 37 REJECA TN
A 2 mL ZNEURBER A/, B 6 min, WCEVEILIE,
PR AT 0.22 pm FLIEME, #5548 HPLC-MS/MS Z3#T .
4 )5 19 T-COP-WT F I E%(20 mL)FEAIK (20 mL)4%i%
e 3, &R
1.4 HiEALIE

SKF Analysis B4 (AB SCIEX)W BT iE (5S4 T R4
F5r#T; iE FHAMRE ik an, LI AFs [ i & F A DL
WE T A T35, 221815 ] GraphPad Prism 9 #f4; 526
FHI BN 3

2 GFRE5S

2.1 T-COP-WT HIRIER

f# F Hitachi S-4800 4 i 4% % T-COP-WT #4713
fiE, WEERETEA, MEBER 10 kV, BOKREECH 30 £5
12000 5. FRAEELERANE 2, R LLEMTHLZE S T-COP #}
KIE WT Rz G 5% Ao s1(E 2A). RREECh
2000 50T, BEMEZE] WT R 1) T-COP 5 /& 3 i 2
45H(E 2B), HA B RRLLRIER, N EMMAER WT 1
SR B P B AL T LA

2.2 [EHEMEREHMK
ARAHRAE R AU, SR B A T AU ] L A

VEFZERY | YR 7 R DR 0 M 1) 45 J LA 2 22 S 00t
T-COP-WT HYZEBUMEREA M . K-l %5 19 T-COP-WT i F
HERLAS IR A 10 ng/mL INFRA-WARESL, DL AFs ARSI 25
W Pehs, F%% T-COP-WT HIZEHUI:RE .

1 mm

TE: A HOIEERB0fE; B: O 47200017 .
K2 COPIEAHRA W T R BE
Fig.2 Scanning electron micrographs of the T-COP-WT

22.1 FRaFE

[ FE 3l A BB A 70 3T 35 3 sl S P e B, AR R
()5 A B 22 TE A 56 L W R, SER5 5 T AR AL
FFIE](5.10, 15,2025 30 min)XJ W B2 RS2, % 1.3.2(4)
o BRAEAF AN B A R SR T 3 U4 TR . LAt AN A
3A R, MZEBUR ] /NT 20 min B, AFs [ ] 4 il 25 A€
B ] P 1 i 8, R S AEEU R 20 min B, 6 A
AFs [ NSO Bl 25 B ) A 38 LT A8, 3 AT RS 24
FETUET () BB B, T-COP-WT R i SR ik 4, T 24 2
B E] 3 20 min B, T-COP-WT [ W fhH3 8 T 1
R, 94 20 min VB R AERE B ]
222 BRBLAEFEA

VAT 2R B E N T-COP-WT Hf# AFs
BRSSO kI VR0 AT LUK H bR e K PR EE b A
T-COP-WT F¥EMi T3, 4% 1.3.2(4)98, 5T 5 MRk
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A B
+AFB, =AFB, + AFG, m I mZFf mZRIZEE0ZNF Wl
100 F *AFGZ +AFM1 ° AFM2
10— . . 0 I
80 +
5 60 %
= = %
= ol . :
h
20
0 L L L L L L Il
0 5 10 15 20 25 30 35 AFB, AFB, AFG, AFG, AFM, AFM,
B ] /min ey
C D
= Z i =ZJFH0.1%H R o ZIF+H0.1%%0K «AFB, = AFB, + AFG. +AFG. <AFM oAFM
= ZHEH0.01%H R o7 JE+0.01%E 7k 1 2 1 p | © 2
100[ 100
A g i J[
£ £
E 50 E 50
oUMMBIT| NEW| MW/l WRR/) 1 0
AFB, AFB, AFG, AFG, AFM, AFM, 0 2 4 6 8 10 12
ST BEME A [A]/min

T A ZHUNIRL B: BEIBGATRIZEY; C: BRI RI MmN, D: BEIBETTH] o
K3 T-COP-WT FIAHGHACBERAFILIL
Fig.3 Optimization of the T-COP-WT solid phase microextraction conditions

JRAERIPEE. OB, ZMROER. 20 PRI ECR .
SEEES R E 3B BN, M BN BEBLE IR, AFs
B ISR f g, VR AR R Ao R, 2 2 FE R TR
VR, BEE A RO AR BB
223 BRBLIEA B AR

0 3 A [ P R AR X 94k I 9 ) ) R e
TR, 58U U0l i R BB 0 e RE 52 e o S50
ERANE 3C FiaR, HUER A K B I — 2 R B M AR T
VAR, XA RESEIN N pH MR85 7 HER 5 cop
Z IR B EERVE R 71, DR 2 3 NS e A s 7 % IR ok
HEAT Y o
224 BRBLE R

VMG ) B350 T-COP-WT 1Y AFs fif 1% i A
R, JoE T e & R MMAE T-COP-WT EY AFs 5842
Velide, LI T A FREBLET (2, 4. 6. 8. 10 min)
X AFs fg i AR, S5 UNE 3D Fits, M4VERiet R f e
(<6 min)ff, PEMRRCARAL2E; MUEMLET [ K T4 T 6 min B,
IR g Hot TF-Fs, W AFs B34 T-COP-WT |
PEME R ok % F] T-COP-WT RURINAICR, % 6 min
YA B L Ve s ]

23 EEFERAXE

i T-COP-WT ] EE AL, XTI 10 ng/g
(IR A= 5 AR T T S URIEPRIE B S5, DATRISCR R AR
SIGEERNEL 4 P, B ETRRES I, BieREA —
FEFEAR, 05 G ISEIR AT EDECRIG KT 75% 0 5 IRIGER
J&i, AFs [RIBCRIX SN R ME A 83.67%. (EXFMEHLT,
T-COP-WT RILH RAFIIEIFIFPERE, AT LA ISR

100
e ——
< 60
=
B 4ot
20
o L_"AFB, =AFB, ~AFG, ~AFG, ~AFM, ®AFM,
1 2 3 4 5
TR SR

K4 T-COP-WTIWE Z 1 IFE )
Fig.4 Re-use capability of T-COP-WT
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24 FEFEN
241 HEWHZL. HERETER

Fiz 13200 9RBCHI0 AFs ARAEZIR, TEmfEARBUAM
FIVEIAAE TXT 6 F AFs #EF TR, LA 6 Fi' AFs MOUBE(X,
ng/g) AEARR, RE T IEIRFR(Y) N ALRIS 5] AFs AR
HERNZE . 135 2 AT18, 6 it AFs 76— & (U0 Bl N 52 R A ki
KF, MXZRBIIAT 09995, DL 3 A5H 10 f5{5Me i
A J5 20 H R (limits of detection, LODs)AIE & [R(limits of
quantification, LOQs)43 %]} 0.01~0.04 ng/g #1 0.03~0.13
ng/g. SEIZER RN 1T LRSI A TR i AFs 1)
P, RECHAEI
242 HEE

i B T-COP-WT %I 50 ng/g i) AFs IR-& VAWt
1.3.2(4) 0 BR A FR)5, VB 4T HPLC-MS/MS failll, 4L

W 3 d, THEEAF 30 H PORE% BEA H ARG . DA s 1
B A X A E Jl 22 (relative standard deviations, RSDs){f h$8
B, RSDs /]y, FHISCI0 ARG %5 B kAT . SCB0 45 R W3R 2,
H P H 18RS % B (RSDs) 30 510 4.39%~8.21%F1 4.97%~
9.12%, PLHAZ T HA RAF MRS % B, REXT - 054 & p
[ AFs BEFTHERG I E o
243 I IRAESb Ao e AR EROR E

MCEHGEBTTREE T 4 FIASTE SR A4 D5RE AR
DT AFs SR B IO E, A5 SR ARKINE] AFs 58 . N T
Ui B A ERf e, 7E EIRFES A 5. 10 1 50 ng/g 3
AR AFs JE17 RS E, SEgesh Rk 3, 4
WikESh T AFs BIIIAR EIRCRR 80.01%~92.71%, RSDs A
3.12%~9.54%. FRULW] L, A0 A B R e, %
T BN TR WRE S 8 AFs RN ELA AT B3 FEPE

®2 6M AFs 147572, LODs. LOQs, ESMHMEIM
Table 2 Linear equations, LODs, LOQs, repeatabilities and reproducibilities of 6 kinds of AFs

iR AfEEegs  AHEE RRERE (0D y e
AFB, 0.10~100.00 Y=1.13e6X+1.12¢5 0.9996 0.02 0.07 5.41 7.21
AFB, 0.05~100.00 Y=7.13e5X+7.37¢4 0.9995 0.01 0.03 6.55 6.65
AFG, 0.10~100.00 Y=7.55¢5X+7.64¢4 0.9996 0.03 0.10 4.39 5.79
AFG, 0.10~100.00 Y=3.25¢5X+2.7e4 0.9995 0.02 0.07 7.03 8.23
AFM, 0.20~100.00 Y=2.92¢5X+1.31e4 0.9999 0.04 0.13 8.21 4.97
AFM, 0.20~100.00 Y=2.17e5X+8.99¢4 0.9998 0.04 0.13 5.93 9.12
#= 3 ERSPIHEE MRS AFs BFIMAREIYEZEFD RSDs (%, n=3)
Table 3 Spiked recoveries and RSDs of AFs in real milk samples (%, n=3)
Hi WK gl ‘ _ PHPICEARSDs :
LR UL ARE 2 AIRENR 3 A YiRE G 4
5 89.71+8.79 87.26+8.33 88.63£7.96 88.47+8.65
AFB, 10 90.36+6.84 89.53+7.01 88.94+6.24 89.51+6.51
50 92.71%6.05 91.96+5.39 92.64+5.03 90.96+4.76
5 87.06+8.65 88.01+8.03 87.36+7.89 87.59+7.31
AFB, 10 88.56:6.24 88.06+6.84 87.96+6.19 88.52+7.02
50 89.35+4.87 89.89+3.56 90.04+5.01 90.51+4.52
5 85.67+7.96 86.25+9.38 85.73£9.06 84.99+7.36
AFG, 10 86.1126.51 86.93+7.12 85.97+6.89 86.56+7.09
50 87.25+4.23 87.49+5.07 86.79+4.41 87.03+5.54
5 82.99+8.96 83.51+8.97 84.01+7.54 84.77+9.14
AFG, 10 84.06+7.45 84.73+7.11 84.65+6.05 85.02+5.42
50 85.61+3.12 84.99+5.05 85.97+4.47 85.09+4.12
5 82.09+7.89 81.93+8.36 81.02+8.49 81.07+9.52
AFM, 10 83.54+7.45 82.47+6.58 82.49+7.06 81.54+7.07
50 83.66+4.12 82.79+5.34 84.73+3.67 82.36+4.59
5 80.69+8.94 80.04+9.54 80.01+7.46 80.63+8.63
AFM, 10 81.01+7.15 81.03+7.91 81.55+6.75 80.91+6.45
50 81.02+4.97 81.54+3.79 81.97+4.99 81.23+5.33
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B AW ST LR R S RE W AT
TR, MR 4 R, ABFE IR0 E A R A
-HPLC-MS/MS #453 ) LOD ik T i F§ HAS . PSA 4y
FENi 2R A ¥ (molecularly imprinted polymer, MIP){F

FFRIRAS 1 LOD . BN RIS/ i i) AFs 5% B A R R
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Table 4 Comparison of solid phase microextraction-HPLC-MS/MS with previously developed methodologies

RMETE

JE 9 Hix9 W 300 AN A Iy i BN IIWIRES Nugks) LODs/(ug/kg) 2% 3CHk
ng/kg

445, . KoK AFB,, AFB,, AFG,, AFG, F 6304@C(§AFS(PTEFP B-PPD),  ppre-mMs/MS  0.05-100 0.01~0.05 [25]
B AFB,, AFB,, AFG,, AFG, HAS, SPE HPLC-MS/MS 0.1~80 0.012~0.035 [26]
B3 AFB,, AFB,, AFG,, AFG, UVM-7 silica, SPE UPLC-MS/MS 0.8~19.3" 0.45~0.7 [27]
FKLRK AFB,, AFB,, AFG,, AFG, Silica/GO, SPE HPLC-FLD 0.5~20 0.1~0.3 [28]
REEREp oS AFB,, AFB,, AFG,, AFG, MIP-uSPE UPLC-MS/MS 3~100 0.42~1.2 [29]
4“9 AFB, PSA, QuEChERS LC-MS/MS 10~200 0.03 [30]
AWyl i AFB,, AFB,, AFG,, AFG, Fe30“@U‘O'SﬁlféNH2@MON’ HPLC-FLD 0.16~60" 0.15~0.87 [31]

COF-modified WT, [#AHfL .

4 AFB,, AFB,, AFGy, AFG, " HPLC-MS/MS  0.05~100 0.01~0.04 AHFFE

AFM,, AFM, FEHL

e RGP RS AR 2K B (micro-solidphase extraction, MSPE); JE5HE R A — S AL AEWR K5 (humic acid-bonded silica sorbent, HAS); [HAHAEIH (solid-phase
extraction, SPE); "JRERHEEEAAL ng/L; 43 TEMEER G- AR B (molecularly imprinted polymer-micro-solid phase extraction, MIP-uSPE): N-JA

P 2,3 — iz (N-propylethane-1,2-diamine, PSA).
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