5 10% 5514 0] (eI e o bl v R 4 Vol. 10 No. 14
20194E 7 H Journal of Food Safety and Quality Jul., 2019

14

>

NEL, RFEF, T ¥, 2@, FRE, ¥ &, ZI5
CEMTTERZRRIEHT, M 740050)

W OE: BEY A S FORRIZEBOAAL IR SS A AOM G- R BR BT IS I 14 R 2 05 R & B RCR
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5 RO R ZEBGAAL I B ACR, #a B D 14 A 207 R M i B S A AL PR R . 865 L4k 5 Al
EEAR, S FENBAE R GPC 5 L AEKE PG X ISy 80%~100%, HLAbF A M TSRS, NFFE 5
BRI 43 BN IR AEAE D R AL BT R0, 14 Fh 23R 05 IR 1E 5~200 ng/mL i I A 52 R AP, AHOCREEI KR
T 0.995, “FHIEICRTE 76.42%~106.8%Z 1], AHXSARUEN 24 0.8%~7.8%, 7712 RN 0.76~1.21 pg/kg. &hig
Feds 5 R b g R, 2 FEN AL A GPC BERS (i 4 R AN TR, R4 BN AL R Pk 4y, piAs
AR, HOE TR AT 14 2R R AR
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Determination of 14 kinds of polycyclic aromatic hydrocarbons in barbecue
by molecular imprinting-gas chromatography-tandem mass spectrometry
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ABSTRACT: Objective To compare the effects of 5 different extraction and purification methods combined with
gas chromatography-tandem mass spectrometry on the determination of 14 kinds of polycyclic aromatic
hydrocarbons (PAHs) in barbecue. Methods After the sample was extracted, the purification effects of 5 different
extraction purification methods, such as neutral alumina column, HLB column, molecular imprinting technique, GPC
gel chromatography purification technology and QuEChERS method, were compared, and the most suitable
pre-processing technology of 14 kinds of PAHs in the barbecue were determined. Results Comparing the 5
purification technologies, the average recovery rates of molecularly imprinted column and GPC method in barbecue
products were 80%—-100%, and the recovery rates of other technologies were low, which did not meet the
experimental requirements. When using molecularly imprinted column as pretreatment method, 14 kinds of PAHs

showed good linearity in the range of 5-200 ng/mL, the correlation coefficients were greater than 0.995, and the
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average recoveries were 76.42%—106.8%. The relative standard deviations were 0.8%—7.8%, and the limits of

quantification were 0.76—1.21 pg/kg. Conclusion Compared with the purification results of the 5 methods, both the

molecularly imprinted column and GPC gel chromatography can meet the detection requirements, but the molecularly

imprinted column has better stability and lower cost, and is more suitable for the detection of 14 kinds of PAHs.

KEY WORDS: barbecue; polycyclic aromatic hydrocarbons; purification technology; gas chromatography-tandem

mass spectrometry; molecular imprinting
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R0 S N2 ety 2 d 3 i 2 e S WO Y R A
T, Aegeleds i AR T MBIk, Beig il #e ki th Ak
g, R JCIe e gt 0y ik sOAE A B s ik, TE
PelE SN R AT e S 2 7 Ak — E B 2 5 &R K
(polycyclic aromatic hydrocarbon, PAHs){L-&H), T L7y
FEAE AR TUR 2 S BURIE, JUHAERRE Z I8 A i i i,
s R — A8 PR SRR B BOR (VB R, I A R R
22 P I ] e N T A, A T AR b Y b e S
T 2R 0 248 LA R S IR Ao K AL S ROvg, 7 AR 2R T (a)
R EA S FRIACA YT P& (R S (a) e 23R
B oy WIS QW) B2 B0 b Bt R R R — A
BURYIT, Wl A Z S Rt &b B AR

3o % e i AR HORFIAR B A, B FRATT Y A2 05 T
TR0 LA IR I () B 1 I 2 IR 5 IR TS e, Ak
XL il T AR T () e R AR ER I 2 3805 IR R0 6 W i ks
W AN LA, KB 7 A R RBOBE 3 -5TE L R
ARG BB A A, HJ2 AL BEEOAR IR 2 BRI, T
FERF TR . REUEAR, XG5 R A R G A B 1
IR, BIEZE, 5Tk SRR, e i RSy ik,

AICLVE R AT S, LU 5 PSR 28 BUA 1k 145
B AR EE- R IR FOEE IS At 14 Fh 2075 R
ROR, #E BOE B ETAL L 2, O BB R TP 205 R
ORRlIETe

2 MR5EREE

2.1 Y& W SHHR

8000D “AH 1 - Jit 1 AU (SR [ 2 4 4£); MEA403 73 Hr K
SF-(HERE 20 7]); GENIUS3 IR ER &L (FEE TKA A H);
GVAS0A A WAL (E 7 2 FHUAR 2 F]); Eppendorf #% K 4%
(0.1~10 mL, fEE A F]); B-400 ¥ (B [: BUCHI
PF]); 2-BEIR L GE ] 02 22 FD).

14 Fh Z I35 RARMEN:: Z¥(naphthalene, NAP, 99.9%) .,
J& # (acenaphthylene, ANY, 99.7%). M. (anthracene, ANT,
99.2%). %< (fluoranthene, FLT, 99.2%). 3E(phenanthrene,
PHE, 99.5%). %j(fluorene, FLU, 99%). J& (acenaphthene,

ANA, 99%) . P (pyrene, PYR, 98.4%) . # 3f (a)
(benzo(a)anthracene, BaA, 99%). J# (chrysene, CHR, 98%) .
2K JF(b)7¢ E (benzo[b] fluoranthene, BbFA, 99.8%). #KIf(k)
%% ¥ (benzo[k] fluoranthene, BKFA, 99.3%). # 3F ()t
(benzo[a] pyrene, BaP, 99.5%). 7K 3% (h)H (dibenz[a,h]
anthracene, DhA, 99.5%)(3E[E Sigma A #l); 2. IEE%E.
WOkt Al CROBR(EIEsl, MEEREAH).

0.22 pm HHL R JEE (K BHFERE A F)); Cleanert
FlorisilHLB /(500 mg/3 mL). HE4% A LA 45 (500 mg/
3 mL). CleanertBAP 43FE[i54#1:(500 mg/6 mL). Cleanert
MAS-Q QuEChERS #H(£(PSA 100 mg, Cig 100 mg,
MgS0;4 900 mg, 15 mL)(KHHHALAIR A w) o

FE PRI T 22 N T 25 R R, 3 AR 4%
22 ZEWHE
22,1 AAHAKRE

(1) SRR A

TEFRFRIL 2.0 g B PAAE T 2.0, 10 mL 1E CL e HE I
2 W, B0, FIEWAAEH, AR AL 1 em
R CKBRER SN, 30 mL A1 i EETS 105 5 R LR Bk
W, FEER A 30 mL A kS AL e K A L B 2
W, EEHIA 160 mL AW BT, W, Kl
FIEIR I AE 600 MPa, 50 °C& 14 FiiEZ& 2 2~3 mL, W iEsg
JE MR R 10 mL & d, AT, MA 1 mL &
i, WE 30's, 1uE EALI N,

(2) HLB /E

WEFRFRIBUZ PIRE 2.0 g, 10 mL 1E C AV IniE, %
SHRE], B0, FIEWCATERYS INE] HLB /ME(FTYEH 30 mL
IEC Rk, EREBCAE, 50 mL IE 2 ke vER I 44,
VeI 45 ORI AT R TR, 1 mL Zi§E R R
0.22 pum BB _EHLIE .

(3) 4rFENIAE

HERFREL 2.0 g BEAFE, LA 10 mL 1E Cefi BIRTE,
JEFEAMRA], BOB T E RS F RN AL (R
15 mL Z&H%E, 5 mL IECREis{k), I 10 mL iE ket
FF, JEA S mL & EERE e, Vel A 40 °CT A
ST, 1 mL 2 E AR 0.22 pm SRS AL E!,

(4) GPC BE (i fb A

TEBIFRIBUZ RE 2.0 g, 10 mL ZJEIRI 2R, B0, &
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FEREIUR, BesEZE A ET, N 10 mL ZIR 2RSS ki)
REW(ZMRZEE: FOki=1:1, V:V)IER, BiER&1H5
56 F Z GPCHEFEE H, 1] GPC i§+fk(GPC Hr b 25414 :
FREE 10 mL, 33 4.7 mL/min), 3F2507 12 min 2043, 3
1 12~18 min, WPEEENE (A IERE 5 min), KT R4 53 e
BIERZET, N 1 mL LN, IWIERMm—m5, Bifns
0.22 um JEMES B8 EALI

(5) QuEChERS $2 itk

HERARIBUE ARE 2.0 ¢ TAIUE, A 1%L R 2N
10 mL MR AER S 2 min, BT IF, 4T AZEE
B, WIEED 3 min, ARG EHEE.L, BREEREH LG
WFEE T, B IRIEE Y | min, S E.C0 3 min,
AR PR, ARET, | mL OIEE R, SUE
g SR EALI e,
222 A G-

(1) Rk

3% H . DB-SMS 4l & H: (Agilent19091S-433U1,
30 mx250 pm, 0.25 pm); < 4EEEE T 99.999%) i 4l
AR, T 1.0 mL/min; #EFE TR 250 °C, Ao EFe,
PERERBUA 1 pl; THERF: WIEAHE 70 °C, #4F 2 min,
P25 °C/min FHEZE 150 °C, ¥ 1 min, FFLA 3 °C/min F
152 200 °C, {54% 1 min, LA 8 °C/min FHE % 280 °C, {4
10 min,

(2) iRk

PR EDE IR BBaeR 70 eV, B FHRE
250 °C, fEHLRIRIE 280 °C, WEAIGER 5 min, % 2ZH:
100 pA, SIM KX, SERMKILE 1.

3 HER5SH

3.1 SHEeE-FREEREFRT

B S A @I THRER P U UL, BRIE 14 Fp
PAHs figflf ik B KB 3 8, PiAbgs R 2.2.2 (1), R
Wm0, ARt 14 F B
HATEH, FEHBEFRE, RIEREE, £8%sF2
BR, FERR AT EREE T, s
R 2, EREAEMNE RS FREEE T, B iifih
JE RN AL A W) B (0 B B IS iE] b AT 404k, 75 20 I tE %
SIM 544, X} 14 Rl HEs#HE1 T SIM43#T, B FEILE 1.

3.2 AIRCIEBEARMMKL
321 SAAAERIREE LK
ASCRE A AR AL . HLB /MEE . 4> TEDIEAE
eI (4 1 Al (GPC) . QUEChERS 5 M4 b A, 43 3l
WEEARECN n=20) 14 FhZIRF5 080 TRE A T AL BE, 44
2.2.2 BRIy B EATINE, AR AL BREE i T M SRR
10 UL L, 103 0 m AL, 1138 A0 X bR A R 2 (relative
standard deviation, RSD)H, TTHEAEEL I 14 Fi HFR
VIR 322, 25 SR BRRRSATE 5 Fhatkb )y T,
TR E LA R HLB /IMER b 4E R Z PE RSD 43041
2.01%~14.32%F12.11%~11.23%, B SAR T HoAth 3 Fhgedb )y
K, A FERIAE AL 30K %5 5 B 2 T 4 Fdfb R,
S TR IRIE )T R RSD(1.12%~6.12%)/NT-BE K (4,3 )
RSD(1.12%~7.88%)#1 QUEChERS ) RSD(1.98%~9.31%),
AT O A B g A A S o

x1 REENESH

Tablel Parameters of multiple reaction monitoring

FHIE B F(m/z)
FFs &) CAS NO. L83 11 [ /min H A — ——
EREET FE A T
1 Z5(NAP) 91-20-3 4538 4~5.9 128 64, 102, 127
2 JEN(ANY) 208-96-8 6.444 152 150, 76. 63
3 JE(ANA) 83-32-9 6.665 5.9~7.8 153 153, 154, 76
4 %5 (FLU) 86-73-7 7.289 166 165, 139, 82
5 3 (PHE) 85-01-8 8.596 178 152, 176, 89
6 HI(ANT) 120-12-7 8.781 7810 178 152, 176, 89
7 PEB(FLT) 206-44-0 10.795 202 200, 152, 101
8 LE(PYR) 129-00-0 11.251 101143 202 200. 150, 101
9 HIf(a)E(BaA) 56-55-3 14.824 143180 228 226, 202, 114
10 JiEf (CHR) 218-01-9 14.890 228 226, 202, 114
11 It (b)7< I (BbFA) 203-33-8 18.482 252 250, 226, 126
12 I (k)7 4 (BKFA) 207-08-9 18.564 18.2~23 252 250, 226, 126
13 Z I [a]tk (BaP) 50-32-8 19.584 252 250, 226, 126
14 T2KJFF(h) 14 (DhA) 53-70-3 24.145 23~25 278 276. 138, 278
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+TIC SIM 14PAHS
x10¢
1.4
1.2
1.0 2
0.8}
0.6} 6
04}

0.2 9,10
i

Wi o 4B

i N

5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27

A5} 18] /min

: 1-NA,2-ACL,3-AC,4-FL,5-PHE,6-AN,7-FA,8-PY,9-BaA,10-CHR, 11-BbFA, 12-BkFA,13-BaP,14-DhA .

1
Fig.1

14l AR 0 5 TR

Total ion chromatogram of 14 PAHs standard

#2 AREEESERE 10 REHESTFRHEE
Table 2 Repeatability of polycyclic aromatic hydrocarbons (pahs) injected more than 10 times by different pretreatment methods

FEaELE 10 WHEAE H AR 9 8 & 1 (n=20)

oy AL AR A HLB #EHUH: g T EEAT: GPC QuEChERS
S/ ) SR/ ) S/ . S/ RSD/% S/ RSD/%
(ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg)

ZE(NAP) 2.31 3.15 2.51 2.11 2.71 1.36 2.81 2.85 221 2.31

JEM(ANY) 2.11 3.11 2.53 2.12 2.61 2.65 2.74 2.99 2.35 3.11

JE(ANA) 2.15 2.40 2.44 2.66 2.66 421 2.88 3.21 2.61 5.02

25 (FLU) 2.19 3.25 2.66 2.99 2.73 2.18 2.69 3.02 2.12 2.35

IE(PHE) 2.02 5.68 2.48 6.22 2.64 1.12 271 1.12 2.35 3.26

H(ANT) 2.13 5.23 2.42 5.35 2.59 2.69 2.86 4.03 2.31 4.17

¢ J8.(FLT) 4.09 4.01 4.52 2.55 473 2.87 4.88 5.36 421 1.98

EE(PYR) 4.12 5.23 428 6.33 4.62 3.21 4.65 3.55 4.24 2.09

#I(a)H (BaA) 433 3.01 4.67 5.01 477 3.99 4.81 2.52 4.12 3.65

Ji#i (CHR) 436 9.22 4.49 9.20 4.72 1.21 458 3.89 4.47 2.61

It (b)7< I (BbFA) 4.59 2.01 439 10.58 4.61 5.02 4.77 2.62 4.51 3.02

91 (k)< B (BKFA) 4.45 11.21 4.71 1123 4.53 2.19 491 3.35 4.78 3.99

Z#9f:[a]tE (BaP) 7.81 8.75 8.08 3.21 8.91 5.78 8.92 7.88 9.54 9.31

T #3f(h)E (DhA) 8.41 14.32 8.05 6.33 8.87 6.12 9.54 2.85 9.64 5.64

322 SAPAAEHR AR e E A iR

HAIXT 10 pg/kg WLy, 558 LA 2, AP
E MR, G5 RFHUIINE S IR BIE X R, ot 2
G v TR S E S IATE S DO S E Y% v N )
FICR LB, e ARARAE RN HLB /NVEEAE RS 1A v (]
P RasE, (HI2 B R AT (55%~78%), 43 T EN i kEFI
GPC BEM S H AR LR W&, AW IS Y ReE
5 Y [N 22 (80%~100%), QUEChERS b J [m] 30 S 45 g
B, (ARREM AR

323 SAEAEH A AT ERE

A LA . HLB /ME . S TFELEEE . SR
1k . QUEChERS 5 Flgr bR, bk & i OR [R5 T
T AEEAEIS A n=20)20 515 R 2.2.1 AORE S RTAR PR, KT
SE PRI AR AT FLAS VR TR, AR S o B
oK LA AR OR 1 25 5, e S 5 5 25 PR Vo= (R 1AL ZE
4 5t -1 A I A TR oA /A Ve P AR B BT B X 100%
% 3 WLEH, XFERIERMER, Tl ARE
F2 RS oA 2 R IRUAS: R AT B o B %



o5 14 19 XUSREER, A0 J3F EM-ORH (3% - AR IR Bl A I 5 P TR i 14 Fh 2300592 4561
100% |-
80%
< 60% | = kAR
-}ﬁ- = HLBH:
= = ST ER3oE
B 40% = GPC
= QuEChERS
20%
0%
NA ACL AC FL PHE AN FA PY BaA CHR BbFA BKkFA BaP DhA
14FPZIRTT
Bl 2 OR[E AL 3 D5 2 2 3005 K 1 DGR (n=5)
Fig.2 Recoveries of PAHs by different pretreatment methodss (n=5)
#3 EREREMD=10)
Table 3 Removal rate of matrix (n=10)
NG PGS 7N
Ak el d =R A aEY HLB #: 53T Bl AT: GPC QUECHERS
FEFHEI () 57 18 /mg 18.3 17.2 5.4 6.1 9.2
BERTRBRAE/% - 6.0 70.5 66.7 49.7
CRATEAE, IR ST R BRI AE R, 3 TE S5 5. 100 20 pg/L 19 BAMEA PR HERR IR, Sk —

IR /DA B OR35S P 14 FR
WIS R b P
33 MR EMGERNR

KA F BV /NE A TRTAL B, BT 2 IR R
AR A A HREE 5 A, 225 IV TROh 355 6
ARSI R A BR S FRE S 1 5, DA BRI AR TS oA )
SEIRAFER, SCH LB, FES IR B bR M A S K
D7 AT Rt A U, R FRAT SR BB S D A v VA VAR
TR FRARIE TR0 s, DASR e . 8 S I
SRR FRI I TR AE 5~200 ng/mL i FRl P4 -5 5%
i oy (B2 RAFAZRMESC R, MR r KT 0.99, DL 3 f%
Z M L (SIN = 3) 8 22 K6 HH BR (limit of detection, LOD), L4 10
fi5 (M LU (SIN = 3) 8 2 72 & BR (limit of quantitation, LOD),
L3 4,

3.4 BB

B SRS e H s A W S A AR R S R A
5 R B A T i G £ 5 50 5 AN R R (A O,
el i B AR ME S B BRI BR, LR — 3 5 0 AN [ i ]
LT AT PR AN, HH X A i oA R A R T
P, FHREWM VAR ERE . T AR AL & S,
ST BRI S R AR R RN, A5 SR Uy B I
FEAEA AR AL, SEB6 R R B AR A2 R a2 AT,

R 7 (R L e JE sy, fhiER S WL, RTRIVEE
) - 28 5 I3 25K 7 -4.5% 5] -19.3%, - 149 K8 %o B Al 22 (n=5)
H 4.2%F] 10.3%, BIA T AR EE L B TRChR, DIAARL
THBREE BTN R F2 ), SE B E i
3.5 EWERSHEE

FREUBF I A R BREAS (n=10), 70 3 K 5. 10 F0
20 pg/kg MBI T IEPRUER R, Z5R W3R 6, 14 FhEAR T
S A i R AE 76.42%~106.8% 2 6], RSD(n=10) 7l
0.8%~7.8%, BENST /L 14 Bh IR IS LAG I By 22
3.6 1P SERRAE RS

A ]l A5 T Je8 TR W) ST e IR AR 50 it AR 3
HES R 5 F BRI AR e AL PR, AR T - S B ) A
14 Fh IR MG, W5E 7, 45 RFWILEA S (7
BT AR PAHs, 25, . 25, 3E. .
T N EMEAR S T RYIR, BRI ()%
REUEY, 50 fERTIRIF(EMETEN 1.94~7.84, &
T3 B A R I () B BRSNS pg/kg, BEBHKE A
il S 2RI (a) BE TS AN/, AT T TR A R R
W7k o 14 Fh 2 3835 B iR Hh 2 0 #2857 PAH(E 2~4 1~3F)
TrRETE 33.43 ~ 441.18 pg/kg Z [, FEF PAH(=S5 ), U
ORI 1.94~27.69 pgkg ZI], PAH BETE 3537~
468.87 pg/kg Z 18],
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Table 4 Linear regression equations, correlation coefficients, limits of detection and limits of quantitation of 14 kinds of PAHs
F5 EW Mk AHK R LOD/(ng/kg) LOQ /(ng/kg)
1 ZE(NAP) Y=137592X 0.9987 0.52 1.10
2 JEME(ANY) Y=23343.3X 0.9992 0.42 0.94
3 JE(ANA) Y=544932X 0.9987 0.38 0.78
4 %5(FLU) Y=173537X 0.9973 0.43 0.94
5 3E(PHE) Y=231534X 0.9967 0.46 0.76
6 B (ANT) Y=352436X 0.9958 0.50 0.93
7 ¢ TE(FLT) Y=32483.4X 0.9989 0.41 121
8 E(PYR) Y=635849X 0.9958 0.44 1.00
9 I (a) B (BaA) Y=638291X 0.9961 0.35 0.91
10 Ji# (CHR) Y=183947X 0.9973 0.25 0.76
11 2RIt (b)7< (BbFA) Y=201867X 0.9971 0.28 0.87
12 HRIF(k)E B (BKFA) Y=83693.4X 0.9962 0.46 1.02
13 I [a]th (BaP) Y=377890X 0.9969 0.49 1.18
14 %3 (h)HE (DhA) Y=28492.3X 0.9978 0.38 0.87
*x5 ZWFRHERYE(N=5)
Table 5 Matrix effects of PAHs (n=5)
Wi 5 pg/kg Wi 10 pg/kg W 20 pg/kg
EY
FE TR /Yo RSD/% FEBTR /Yo RSD/% FE BTN Y% RSD/%

Z5(NAP) -10.1 7.3 -4.5 5.2 -7.6 6.7

JEME(ANY) -11.2 4.2 -7.8 4.6 -10.6 5.7

JE(ANA) -11.3 5.2 -8.1 5.3 -11.3 6.7

%j(FLU) -14.9 5.9 -15.2 4.6 -16.2 6.1

4l (PHE) -12.6 7.3 -132 5.8 -16.1 8.1

F(ANT) -14.7 8.2 -10.3 6.0 14.3 72

P (FLT) -13.7 9.3 -13.8 7.4 16.3 7.5

EE(PYR) -83 7.6 -10.3 8.1 11.3 8.1

HIf(a) B (BaA) -8.5 8.3 ~11.1 7.3 10.6 8.6

Ji (CHR) -9.6 9.1 -9.8 7.2 18.1 8.3

R (b)7E T (BLFA) -17.3 10.3 -18.4 6.1 19.3 7.3

FE I (k)9¢ 18 (BKFA) -133 73 -15.2 5.3 17.3 8.1

Z#3f [a]tE (BaP) -10.2 7.3 -9.8 6.8 16.2 7.8

K9 (h) 4 (DhA) -11.0 8.1 -10.1 6.8 13.2 7.9
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R 6 14 MBIFFRMEE SHEXIRERZE(=10)
Table 6 Recoveries and relative standard deviations (RSDs) of 14 kinds of PAHs (n=10)

WS ng/kg I 10 pg/ke i 20 pg/ke
latty]
ISR/ % RSD/% I Y% RSD/% ISR/ % RSD/%
Z5(NAP) 95.31 3.1 106.8 13 93.15 0.9
JEME(ANY) 89.43 5.3 96.14 2.1 92.54 0.8
JE(ANA) 90.42 7.8 96.13 1.4 95.43 1.9
%5(FLU) 90.03 4.1 92.55 3.9 93.54 1.8
3 (PHE) 88.21 53 98.25 1.9 95.46 2.1
H(ANT) 89.21 438 98.11 2.5 92.51 2.3
B (FLT) 76.42 3.1 89.26 2.1 81.18 1.9
EE(PYR) 81.94 42 90.13 2.7 89.36 22
It (2)El(BaA) 88.96 5.1 88.58 2.7 95.44 2.8
Jifi(CHR) 89.83 42 98.13 12 91.15 2.1
ZRIF(b)5E B (BLFA) 80.23 53 89.96 3.1 83.34 2.0
HIf(k)E B (BKFA) 85.87 3.9 91.35 2.5 83.26 2.4
I [a]tE (BaP) 85.13 3.8 95.18 1.8 93.01 1.5
T #IH(h)E (DhA) 79.16 45 89.42 2.4 82.15 2.6

®7 ERHERSFFTREMER

Table7 Detection results of PAHs in real samples 4 éﬁ 'I:Q
et ot o A ARk ABFI T 5 F L H A AR i LR, 25
UM RO VA ) bR R4 FELBAE > GPC > HLB AR >
ZR(NAP) 78.11 ND 9525  56.54 HESULA AL > QUEChERS 1 [R5k v 43 B2 AL A
JEHS(ANY) 100 985 6321 3251 GPC Bl OB RS R E B &R IR, 2 EEbal
JE(ANA) 100 735 423 0.63 R TERBAGFLEG R, A LSS BB H AR RS A
SELY) 100 435 1012 1051 HZ IR IF IR A T AR I, T T AR R - SR

KRE pI b 14 B PAH BT 5. ik A RIBE R, 2

JE(PHE 100 7.84 53.12 17.35 Iy . y
(PHE) PE . 5 BERTSEERAL FTEELREES A 14 B PAHL f9 el
H(ANT) 932 ND 1536 521 OB, AT 4 B RE AL B0 20, e TR X
W E(FLT) 100 235 3515 1325 FREEARHE, TEE I PAH T5 iR F5 s e . 205180
LE(PYR) 100 238 1322 865 15 e A E S R T A, X T RE S AR BB G, T
N . ok 2 =) o ELIREE AT H s
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