45 % 11 BT AR Vol. 45 No. 11
FENXI CESHI XUEBAO (Journal of Instrumental Analysis)

doi: 10. 12452/j. fxcsxb. 26041001
QUEChERS-5E % 18 & i — MU R 4F 7% 17 B i8] JiT i
% E B AR BT il Sk Y PAESs ZE 284 F
HER, NAF, AGF, FRE, AR, e, K—7,
¥ Ok, 3L#
(FMEZEERE MREREBORFRE, L9 ™% 210023)

& OE. PP T RIS 17 Rl IRARZS (PAEs ) W50 i RORRH (b - DU AR AT KA THRT )
RS E Tk . FERCRTIE CAEIRER G, RREIET, CHEEE, EEEP A QuEChERS W5
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Determination of Phthalate Plasticizers in Pre-prepared Dishes
Using QUEChERS Coupled with High-performance Liquid
Chromatography—Quadrupole Time-of-flight Mass Spectrometry

SHI Hong-fei’, LIU Ke-yu, ZHOU Xiu-qi, GUO Ming-xin, ZHOU Yi-fei, ZHONG Jin-cheng,
ZHANG Yi-fang, TAN Xin, KONG Zhe

(College of Criminal Science and Technology, Nanjing Police University, Nanjing 210023, China)

Abstract: A high-performance liquid chromatography—quadrupole time-of-flight mass spectrometry
(HPLC-QTOF-MS) method was established for determining 17 phthalate ester (PAE) plasticizers in
instant pre-prepared dishes. The samples were extracted using vortex-assisted extraction with n-hex-
ane, concentrated to near dryness under nitrogen, and reconstituted using acetonitrile. The reconsti-
tuted solution was purified using quick, easy, cheap, effective, rugged, and safe (QuEChERS)
adsorbents ( primary-secondary amine and graphitized carbon black) and filtered through a 0. 22—pum
membrane before the analysis. Chromatographic separation was performed using a CHIRALPAK 1G-
3 column (2.1 mm X 150 mm, 3 wm) using 0. 1% formic acid aqueous solution and acetonitrile as
the mobile phases under gradient elution conditions. The detection was performed in the positive-ion
mode using QTOF-MS. The proposed method achieved high-resolution detection of the 17 PAEs and
baseline separation of three pairs of isomers. Good linear relationships were obtained for all analytes,
with correlation coefficients (?) not less than 0. 997 1. The limits of detection and quantification were
0.02-0. 92 pg/L. and 0. 08-3. 08 weg/l., respectively. The average recoveries ranged from 74. 2% to
122%, with relative standard deviations of 0. 80%-4. 1%. The proposed method is rapid, accurate,
and stable, and is suitable for the precise quantitative determination of PAEs in instant pre-prepared
dishes.
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Wi BHE: 2026-04-10; EEIHHI: 2026 - 06— 29
ELTH: 2023 4FERHERFAQFTE SIH (2023122130172)
EITAESE . WP, Wit SESLIIN, BRErI . FY . FAEMBREES, E-mail: 2657900976@qq. com



2 TR AR (http://www.fxesxb.com) 545 3%

TSR ARPIHRE , RAEE AR, TR ARE . RIS . RPPFIRPEC 4 250 Hop Rk
I A TR PR AR e e S TS, AT ORI ] & TR, 0T k. B 2023
SR — S AR E RIS Y SRR R RS L LISk, AT A K AR, FERE
FhSRAT R S A R, SRE MR RZE I, Hrb b Rs Yeh) SR A8 Ei- .
— i WA, ARIR W RAGZRY T (PAES) BT 2 M T TolbAEr?, 2SRRI T 2 b i i
FEAESRL Ry, AEPHISEA M AE A IS GE R, PAEs 58 FIX) AT B @b T aE™
W R, PAEs R TSR A N o3 Wb T4ty , HARS P24y ol il e 3% & ot T B AR T R 52 1)
RE™, XPRFME S ARG R e B, JERILE — @ MBUEREE . B, BT IR 5T
U, g7 R TR 52 Hh PAEs 2S8R RS I 5 i A IS B 8 38 S

HHT, PAEsZSSALFIBIRN 77k R EA S AR (GO, KM ai-Fikk(GC-M)P ™, &
B A0 7 (HPLC) ™™ | & A 6% - B B¢ B 7 (HPLC-MS) ™ | 40 /Ml ik! 4 . Hodr,
GC-MS FAMATHER (BB R brifE & & 4R ZHIRERAYIE ) (GB 5009. 271-2016) " i 1
W7k, HAES R . B AR 3. WOTER & 2 M il B & 4 MR R s RO S e
P, MET GC-MS, 0] LU I M 7E A 4% 1 il B 5T vh SE LR R PAEs 2RI = 80E v 5 B AT
QuEChERS /& Y4 /i i T IZ MFE S AT AL FRE AR, BAEAERE . AbFRH B R AR e Xt
RIS X I B A . B TR RS R R, R A QuECKERS J7 7L REAS SCBILXT H bR i) &
RIS Ak, Bk LR A IR S iR S . E R TR i 43 R A ) R PAR F
SEH PAEs IR RIB A SR 48D . AR FT ST 7RI RIFAT Tk 52 v 17 Fh PAEs 2S840 00 S 880
A - DUARAT AT B BT (HPLC-QTOF-MS) J7id, Rl 4RI F S PAEs S350 i) & il
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1 K3aaERsy

1.1 UF5E&E&

Agilent 1290-6545 12 %0 A 2 3% — VU AR AT AT 1) 5t i 4 (SE 1] Agilent 23 F] ) 5 ME104E HLF K -F
(#i £ Mettler—Toledo 2 7] ) 5 LabDancer i3 i€ % 37 43 (22 5] IKA 22 7] ) 5 Picol7 f34 &2 jay 8 &5 O AL ( 35 =]
ThermoFisher 2 &) ; Master—RS B4l /KA (_LiFRIZEAR AT 5 i (LA H]) .

1.2 #E5iEH

17 FERAE 0] (A4 R W3 1 IR S ARSI B R EERT RIE R R A w4l 99%, ¥R EEA 100
pe/mL; HEE, CRE(Figal, EE Merck 20w])); HIR . IECKE (A, B TiRAamR A ) JoK
BRIEREE (b, BIRL TIRRAMRAR); C k5. PSAEHER] . GCBIFL I (40~60 wm, & HEL
TP R R A T]) 5 HikISert s B B iE & .

1.3 FRAEBREEH

RS PR TAW . TR 17 Fh PAEs 1R A PRUEIA W (100 peg/mL)0. 1 mL, HOREEZ, R2H
J 1 me/L IR S PRIERE S, B TARIRANE Y, T-18 CRR .

IR PR TR RS 2 FIRIR ShREME IS, M OSBRI 1, 10, 50,
100, 150, 200 pe/L ) RFVi GFRIE TARRW, ARG B ] @ Y et i, BURCBLH] .

1.4 IniRtEm Sl &

PR TSI 7 A A H H AR PAEs (Y BIAR TR SRR S AE A 28 S TORE G o ARECL. 0 g FE T 10
mL A, S HETRFSE 10 pL TR E A 1. 5. 10 mg/L FIR G hREME SR T #0858, RS
min, il 17 0 PAEs JIBRET 514 10, 50, 100 we/kg I MIBRFES: o
1.5 SEWEH
1.5.1 BIAEAE ORISR MTERTARBEAT, 28 R0 D DA 10 min BL4LISEBR £ BT b /2
VAR, . FEMIRA), WETRFRELL. 0 g T 10 mL SO b WEAREES:: Ry EFFRI L. 0 g T 10 mL &5
R R ARES : KRS . HeRES B RO 15 BURRBUE T 1.0 g, £96F 10
mL EO0E 1) BRSNS mLIEQSE, $£% 5 min, 10 000 r/min .0 3 min; B EJ2ZIECHE
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I mL, BREIT, A1 mLZIEREEE, MA0.01g GCB, 0.01g PSA, #Ei% 5 min, LL10 000 1/
min &0 3 min, FEFHRZ0. 22 wm JENE I I8 E 1R
1.5.2 ML H {Ai%FE: CHIRALPAK IG-3(2. 1 mmx150 mm, 3 um); FEii: 30 °C; WshHH: AR
0. 1% HERKIEW, BALHE; HFERHS pl; i : 0.3 mL/min, BEEEPEHIFARF: 0~0.5 min, 5% B;
0.5~3.0min, 5%~70% B; 3.0~7.0min, 70%~95% B; 7.0~9.0 min, 95% B; 9.0~9.5 min, 95%~5% B;
9.5~10. 0 min, 5% B,
1.5.3 JRIZEM Dual AJSESIE T, E& T, BAE W3 500 V, BSIRE330 C, R
10. 0 mL/min, THEIHRE 320 °C, W 7.5 mL/min, —ZR5i R A2 (M) ARR RSN, T
[l >A m/z 100~1 000, SREEHZN 2 spectrals, _ZRIFT G R H HbRES TR EE (Target MS/MS) S, FHHE
[l ok m/lz 50~500, REEHZ A 3 spectrals . EUHREEDSFe Pl S LG 752 i AL i, 1B T21h
43314 121. 050 863 F1922. 009 798, 17 FPAEs H)4> T3, WX TB 1. fREGI) . Kt 2. 5%
it 9 L TR S AR RE (CE) 280 T 1,

F1 17TFIAGRING CREA I R) . B TR BT . 5 S AR R

Table 1 ~ Chromatographic retention time, ion—exact masses, induced dissociation voltages and collision energies of the 17 PAEs

Abbrevia- Molecular Retention  Precursor ion  Fragment ion  Fragmenter

Compound tion formula fon type time/min (m/z) (m/z) A% CEfeY
A R R DMP CH,0, [M+H] 4.52 195.0652  163.0395 90 6
A H R L DEP C,H,0, [M+H] 4.83 223.0965  149.0233 80 6
AR R T DAP  C,H,0, [M+H]" 5.04 247.0965  189.0552 80 6
A8 R — N TR DPRP  C H,0, [M+H] 5.26 251.1278  149.0233 80 7
A2 R S T DIPRP  C H,0, [M+H] 5.03 251.1278  149.0233 80 7
AR H R T DBP C,H,0, [M+H] 5.76 279.1591  149.0233 70 8
A R T e DIBP  C,H,0, [M+H]' 5.57 279.159 1 149.023 3 70 8
SORHR_(2-WEH) LB DMEP  CH,0, [M+H] 4.47 283.1176 59.049 7 70 8
A R N DPP C,H,0, [M+H] 6.32 307.1904  149.0233 80 7
AR R 5 R DIPP  C,H,0, [M+H] 6. 10 307.1904  149.0233 70 7
WAEZWRR_(2-2% )2 E  DEEP  C H,0, [M+H]" 4.75 311.1489 73.065 3 80 7
SRR TR T AL A BBP C,H,0, [M+H]* 6. 02 313.1434 91.054 2 70 7
A IR R DPHP  C,H,,0, [M+H]' 6. 05 319.0965  225.0552 70 7
SRR R IR CURR DCHP  C,H,0, [M+H] 7.11 331.1904  149.0233 80 8
AR H R OO DNHP  C,H,0, [M+H] 7.00 335.2217  149.0233 70 8
AR R R R DBZP  C,H,0, [M+H] 6.19 347.12738 91.054 2 80 8
SRR R (- THILLHEE  DBMP C, H, 0 [M+H]* 5. 64 367.2115 57.070 4 90 8

200 30 "6

2 #HRIGITR
2.

1 BiEREFRK
ARICHFEL T Caprisil C—X (2. 1 mmXx100 mm, 1.8 wm) ., ACQUITY UPLC HSS T3(2. 1 mmx100 mm,
1.8 wm) . CHIRALPAK IG-3(2.1 mmx150 mm, 3
pwm) 3 Fp A AL 17 Fh PAEs B 43 2508 . HARY)
£ 4% 3 2H W] 43 5 #) & : DPRP Fl DIPRP (m/z ”
251.127 8) . DBPHIDIBP(m/z 279.159 1) ., DPPFll 77 I Lo
DIPP(m/z 307. 190 4), SEBL3 20 5] 4 S PR i B 45 i 1 -

SY BRI R, SARE R, AT DPRP, 29 i
DIPRP #1 DBP., DIBP 2 41 [F] 5 44 fd, il C, g;”’ - /1 DIPRP. DPRP
FEAVREISSIELR SN AR, T CHIRALPAK IG-3 4 £ / b

Ku K, A - = (S R T L M
SRR, HET C AT S, e 0w

6 3 2L 1) 5 SR PR AT B R 4 B, T LA S - S

PEFE CHIRALPAK IG-3%E, 17F PAEs (BT &R EH) 1 170 PAES BOSR B T (il

47100 }Lg/L) {1045 R T e ] VL] 1 Fig. 1 Extracted ion chromatograms of the 17 PAEs
‘ , H X JUR o



4 SR AR (http://www.fxesxb.com) 545 35

2.2 Rk HMmi

BT T RS e ) S B S A B TR ST LU AR E AR . B TR R
2 R 0 VR XA A5 R B R R S R, PR A S R U P R, ARG B T
SERIR BT, T RHE F B TR, MR SEEE TR RIS, ADFIIE MS R
AT, EE T BAE L BETE50~140 VIEHE N 17 Fh PAEs fm R ASLAE N . 25553608, 17 Fh PAEs 1)
SFRARAN, RS EAEENZYE, HIELE 100 VLU EEHE 28U L, BUE BE & H bR i
BN H T U I 1 7%
2.3 REGRFIHMmL

PAEs b4 AR VE OB R A, AR [] Sk oy T i
Dt K B B R I e 5, R R e e R, A&
SEIPERR 3 R A RS, s a1
) . PSR (2 MR (O k), et '
PAEs BO$REBUSR, LA 17 F PAES B9 IIAREIICR J it 45
bho M 2 FR, HEH IR 33, 0%-~74. 7%, 2§
B [ A 43, 3%~93. 2%, 1F O % 19 B i 2 A 61. 9%~ 40
126%, ARPERS IR RS Z 50 PARS IO4R B R4k, 20
ISR EE R R, F CAE MR BORUR B, HIEC o AL LRALE, T

B Hexane [ Acetonitrile [l Methanol

2222

60

Recovery/%
o0
(=]

L ) T S IR FSILLLLL
F5t 5y TR I P S S 5 EL 55 A B Bl R FTIIFF IV IV
ARG, B iF ChelE I guss, Jeshastz, Anabte

El2  $2BUEFIRE 17 7h PAES SEBUSCR A 500

A e Lok Ju
Hi{ﬁ\*n QuEChERS fﬁ%ﬂﬂﬁmﬁo Fig. 2 Effects of various solvents on the extraction of
2.4 HUEHMRK the 17 PAEs
Eﬂmﬂ?ﬁﬁéu%*ﬁé&g)ﬁgﬁ ) Eﬁgﬁﬁgﬂg)ﬁ \ B 25%~75% T 1.5 Range within the IQR
S A N ‘ — — Median line * Mean value
mAN, AERRSEENFNRN, Sl Eme

Recovery/%
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&
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(=)

AR AR ROR , DOIbR IR A VRN Febr . 45

WoR, C,fl—LEPAEs ¥ HA KRG, X BHARYm a0
W RRFAE PR, , TSCR ARG N PSA I GCB W R 5E 5T
A BRIHIR)G, JTCWRAIETRONY, SR,
SRR 71 9%~118%. 81. 6%~123%; T& /K i i B X ] g I Purificant o
k) R e I e
YE R b1, of the 17 PAESs

2.5 FHIEFWIE

2.5.1 FEZURREE R “L57 MEE-TOS28, X RVNRSbRE TR TR, 42
LA ) Jo e i I R i UG I AR A o Sl R o i, R AgilentMassHunter QuantMyWay B2 il
PRfERN 2R . 2 PR, 17 P PAEs 2SR REL (F)IIA/NT 0. 997 1, /e 2ok, Aillid
MR BER IIFREES:, LLE RSP0 3 F5EMR G (S/N=3 ) i Xof S B VR B Mk HBBR (LOD) , - L S/N=10 i %
MR A i TR (LOQ), 53] 17 Fp PAEs IURT IR 4 0. 02~0. 92 pe/L, & FREA0. 08~3. 08 pg/L,
SERGIEN, %07k BT R ARSI R B IR, B IS SRR TR

2.5.2 EWEFMBEE FEIRE G ATARRISEIE ik e 7 IR SEE, EE 3 s fiAEsh, 2
“1.47 HIEHRE 10, 50, 100 perkg BIMIBRFES,, BN EE K FAEM R 5040 T 384T 6 P4 T TAL#AI
g, X5 IR AR DR A bR i 25 (RSD) BEF 715, 17 Fh PAEs B34 [DISc ok 74. 2%~122%,

REUE R S TS . TR S T 5 8 e P,

ABF5E % ] QUEChERS J7 A RE ST R AL PR, MEHE2S _

ERREE TG | 7 i 16y 26 0 60 75 1A 22 B S b TR

Sy #580.01 ¢ Cy. PSA. GCB 0. 02 g B/AKBREREE4FD £ 0 ?

40

T T T T
001gPSA  001gC, 0.01gGCB 0.02 g MgSO,
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RSD 0. 80%~4. 19%( WLA&3) o Bl R/R, TPk MM B RIRE B S, A5 & SEbR AT oR o
#2 ITRHPAES ZRMEGI W7 RE . ASEREL. KRB & TR

Table 2 Linear ranges, regression equations, correlation coefficients, and limits of detection(LODs) and

quantification(LOQs) for the 17 PAEs

Compound Linear range/(pg-L™") Linear equation r LOD/(pg-L7™") LOQ/(pg-L™")
DMP 5~200 y=1. 674 7x10*%+1. 244 8x10° 0.999 2 0.92 3.08
DEP 2~200 y=2.272 5x10*%+7. 694 3x10° 0.999 7 0.31 1.03
DAP 5~200 y=2. 025 8x10*%+6. 635 8x10* 0.9979 0.77 2.59
DPRP 1~200 y=9. 418 3x10*x+1. 153 8x10° 0.999 3 0.16 0.55

DIPRP 1~200 y=1.392 6x10°%x+1. 521 9x10° 0.999 7 0.26 0. 89
DBP 5~200 y=3. 012 9x10*%+5. 617 9x10* 0.999 6 0. 89 2.97
DIBP 2~200 y=2. 418 1x10*%+1. 950 5x10° 0.998 5 0.53 1.7

DMEP 2~200 ¥=5.397 7x10*%+2. 111 0x10° 0.997 1 0.47 1.58
DPP 2~200 ¥=9. 872 3x10*%~8. 946 2x10* 0.998 9 0.74 1.48
DIPP 2~200 y=3. 527 8x10*+3. 866 9x10* 0.999 3 0. 88 2.94
DEEP 1~200 y=8. 143 6x10*+1. 330 1x10* 0.999 7 0.28 0.94
BBP 5~200 y=4. 214 5x10*+1. 459 9x10° 0.9979 0.72 2.41
DPHP 5~200 y=2. 033 1x10*%+6. 517 6x10° 0.998 1 0.76 2.55
DCHP 2~200 y=1. 117 1x10°x+2. 376 1x10° 0.999 1 0.36 1.20

DNHP 2~200 y=1.349 5x10°x+1. 661 8x10° 0.999 7 0.38 1.27
DBZP 2~200 y=4. 803 7x10*+7. 890 2x10* 0.9993 0.53 1.76

DBMP 1~200 y=6. 235 8x10*%+1. 610 6x10° 0.999 0 0.02 0.08

3 17N PAES BYIFRIEIS A AR PRI i 22 (n=6)
Table 3 Average recoveries and RSDs of the 17 PAEs(n =6)
Spiked Sample 1 Sample 2 Sample 3
Compound i
/(pg-kg™) Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%

DMP 10 74.2 1.0 76.5 1.1 79.6 1.0
50 77.8 1.1 84.2 1.2 75.1 1.1

100 80.2 1.6 79.8 2.0 80.5 1.8

DEP 10 114 1.7 111 1.9 102 1.9
50 84.1 2.2 81.7 2.1 83.7 2.7

100 79.3 1.4 85.8 2.1 76.3 1.6

DAP 10 74.2 2.6 84.9 3.2 75.2 3.0
50 99.6 1.9 112 1.4 106 2.6

100 90. 1 2.8 95.8 3.4 89.6 2.5

DPRP 10 75.8 1.2 77.6 2.1 75.1 3.0
50 108 0.90 119 3.7 113 1.7

100 86.7 1.8 93.5 1.7 86.2 2.5

DIPRP 10 79.6 3.2 86. 1 2.4 78. 4 3.6
50 114 2.1 113 1.6 107 2.3

100 113 3.6 114 3.0 110 2.8

DBP 10 110 2.5 122 2.4 117 1.3
50 77. 4 1.7 80. 8 2.8 76.8 2.8

100 91.7 3.4 97.4 3.0 90. 3 3.0

DIBP 10 92.1 3.1 99.0 1.4 98.5 1.4
50 101 3.6 113 2.4 98.2 2.2

100 88.4 2.7 94.1 3.0 92.1 1.2

DMEP 10 94.5 3.0 101 1.7 93.4 1.6
50 103 1.3 105 3.4 103 3.3

100 87.5 2.5 99.1 1.2 91.0 1.1

DPP 10 99.1 2.9 101 3.1 99.5 3.0
50 101 3.0 110 2.5 102 2.5

100 92.8 3.2 91.9 2.9 90. 4 3.1

DIPP 10 93.4 1.9 102 2.6 94.1 1.9
50 100 1.8 103 1.0 102 0.90

100 102 4.0 110 3.5 101 3.2

DEEP 10 89.3 2.3 92.8 2.7 91.7 0. 80
50 94.8 4.1 105 2.8 96. 8 2.9

100 102 1.0 97.1 3.7 95.0 3.0
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(5:33)

Spiked Sample 1 Sample 2 Sample 3
Compound 0
/(pg-kg™) Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
BBP 10 91.6 2.8 108 1.4 104 2.4
50 106 3.1 117 3.0 111 1.7
100 109 2.9 96.2 2.8 112 2.8
DPHP 10 108 3.9 118 3.4 113 2.2
50 109 3.6 116 0.90 111 1.9
100 115 1.9 85.6 3.9 109 3.4
DCHP 10 107 3.8 79.4 1.6 112 1.5
50 114 1.4 114 1.8 109 3.7
100 109 3.1 115 1.5 109 1.1
DNHP 10 112 3.5 88.5 3.3 115 3.3
50 88.5 2.4 91.7 2.4 87.0 2.4
100 81.9 2.9 83.2 3.1 81.3 2.9
DBZP 10 77.1 1.8 82.3 3.8 78.6 2.5
50 88.2 2.3 92.1 1.1 87.5 1.3
100 82.9 3.5 89.5 2.8 82.8 3.5
DBMP 10 83.2 4.1 89.4 2.9 82.2 2.8
50 114 2.6 114 3.4 111 3.1
100 112 3.2 118 2.5 113 2.4

2.5.3 ERRESET  SRAATIEAT AR 5 Oy T LA S (TSR . WA, BT,
RGNS . FRHEE ) S Oy BURMO L AE i OB B . SRR . B Sl I . WIS T oA g
B0 ) BEATRIN . A 1 4y TR AR S A S DPP I DIPP, S0 )00 3. 93, 2.30 pgkg, 1450
WIS T RE S RS S DIBPAIDBP, & &30l 4 7. 82, 21. 53 pg/kg, FESRS A SREE T (EIC) {6 1% &
4, 250580, %07 TSR bRia i

109 4 107
0.8 0.8
0.6 0.6

Intensity/10°
Intensity/10°

0.4+ 0.4 DIBP

0.2 0.2 ﬁ |
0-~—L Y V-, VS Odas ,.AM/\/»]M—J ¥ a
54 6.6 7.0 4.0 5.0

t/min t/min
B4 FHEERESH DIPP. DPP(A)FIDIBP I DBP(B)f# EIC {43 4]
Fig.4 EICs of DIPP and DPP(A), DIBP and DBP(B) in the positive samples
2.5.4 AREFEMITEE EATES S HGE TR H PAEs RGN 7 5 3 TR, 45 R DLEE
4, BUAKIN T EY, GC-MS/MSIE™ M AT Z, ik REE,, HilT% 1 DB-5MS S5 55k @,
TERERT K St Sz A 22, AR AT AR PR I B T R BE AT iR S KR, PIRECH B, FERHEK,
LUK S bt B 5INTS SIG Y2 3. HPLC-UV iE ™ frE @i sy s il . ik RS
K I & TRRESE ), SPME-GC-MS/MS ik B H P & B 5L 8eR , Refs A &R IR R+
o, HEARA R4 AR S, EEHAEAAR, HIEET P BE S SR bR T, A
WFIEEE T i 70 W 0 AN o) k) S B B EA T 7 i P &, T 1 PR S A AT AL BE T v, SR T 17 Fb
PAEs ZEIEA0 500 I vl 73 BRI o 35658 ] 4 S AR ) B R 40 5, F 8 1R 2 PAEs 2RI
T 5 € B HrEe
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Table 4  Comparison of the analytical methods used for determining the PAEs in preprepared dishes

Method Linear range/(png-L")  LOQ/(pg-L™") Recovery/% RSD/% Target analytes Ref.
GC-MS/MS 20~200 0.22~5.40 79.6~117.2 0.6~3.7 16 PAEs [23]
HPLC-UV 50~1 000 1~20 70~120 <15 17 PAEs [24]
SPME-GC-MS/MS 0.02~5 0. 092~28. 33 75.8~115.9 1. 05~5. 47 18 PAEs [25]
QuEChERS-HPLC-QTOF-MS 2~200 0.02~0. 92 74.2~122 0.80~4.1 17 PAEs This research
A
3 & it
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