ffF DACC B &t it—% il 2%
K& A 23 554% (PAHS)

faifr: T2, AR B SRUREE TP I AA AR O AR IR fg B i T i %2
P PAHs ZECHZK . Bt ingnl Al . RN L) (AR C8 AT T B BR AL i) B FRitE.
PAHs AE7E THRBE SRR, BT A 6 e —FE,  lid—Fh i
MR, IR TR b . i K PAHs R8T petrogenic ¥5 4. BRI bk b ot
Frin ¥ PAHs R4 T IE, BT Bap BB [N PAHs V5 QR B, MOCEK B ol BaP (14
A 2. 00 g/kg.

PAHs 35 A ] HPLC 2385, JF H 5640, 980, sifb 2 LU s Gl Al FH XU i i
Jia) AR T BRI . S IR RS, PAHs JE R LA LC-MS/MS K. BAFix 2675
VAN £ HI b ) PHAs #8522 22 B FE & (N CERAE . — S0 I -1 JL A & HI b b (%) PHASs
TP SE 48 DMSO 1R AR, #e5 IR OO AR =K, s e FHREIR AL 0. 7205 —
TSI S F b PHAs (RIESE el AR T BSARERI,  fFL 2 75 AR AR IDORI B /5 10 28 A2 3R
T, TR EEE R AU R o X LT TR P BRI R, IR 2R U8R, I LIRS 1]

PAHs 3 5 A i HPLC 2325, JF H IS4 9800, difb 2 LU R s Gl Al FH KU i i
7)) AR BRI . EEAL NG, PAHs AT LR LC-MS/MS #6500 o DA 1 I 26y y2Aa I £
HI e ¥ PHAs #8955 22 22 0 FF 12 (9N CRR A o — S50k U J LR £ HE i o 1 PHAs [R5
Je i DMSO VRN AEHUR, HedE PR CBI A =0k, oo FTRER AT I 98 76 53 — Tl /S
P il PHAs (OAIFSEel, AR T EARARI, L 7 AR AR ORI B IS 1) 28 R AP SR Wi, )
SR ELR AN ZE U R . IX ST AP BN O R, IR BT, JF HIR SR [a]

HLAESR, DACC )32 [ W HI-F PHA AR . DACC [ 52 AHBE S H] T [ AHAEHL, K5 PAHs
% B [ 5 A o T 25 S 20 20 D 4 e I 380 2 ¥ v o ZE T e B LA S5 5 £ v AL 4 v
793 H T HPLC AR RE i o ARRS TAE GR35, IX R A BRI FE D, 8 S
FNTI, FHWLT R R0, XA AIEIRZ T LD R, FILREA
iy H 2T

51996 5, Van Stijn KT — Rl AR I SR S (¥ B3 vk . XFONER s
H1 ™ DACC [ AH AL HUAE A —A™ HPLC YU ATE A3 R A B o IX AN T3 VR AN T K B () N 3 HLA ok
T TS & A ] BRI . AR, SR IR VAT H R 8T R A 0 O B A
S BRI, DB AE A RG2S ARIX PP A R R e . IRy
AT T HI TR G0 B SR S R T B A AN R A, AR T T )
AR B A R GE . X T4 5 TR, IR S sk, BE, R4 L B 3his i
L7 k) AR ]



Maio KM T Van Stijn BJ7 @A T —FrH T HANTE AN & i PAHSs 19575, X
PO SR T VA T5VE N B R . XA T ST T BT XUE B B HPLC 42 LK A /N (R
() HPLC, IX A7) HPLC Hif%i DACC A1 HUEZAE il w4 o 7R IKIRE il 1) 46 A0 23 A 1) R OB P
BEAE IR A5 G 7 L P S N TRTAREE, [, A Sk e BRI B AR i 22, ISR L.
5448715 K) 8-10h B BT IR T AH ELAL,  XUBR B HPLC R 48 HROREANE il R 20 AT N 1) 4 2 38K
2980 4rh. UBAL, ZHEZMLRGREN 24 NS IS, WENIGIN TR TRE D), SR
TIXEEDH 3T

AN TR T R fDionex UltiMate 3000 X 2X{EHPLC- & #& il PAHs Y
TRk %7 FRE FIRMaiom v, FFHAGTE T ik s, wlanget:, KRR,
FEIUE, BA, CUR AR A
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Ultimate 3000%2 XU/ 2 40 GL 45

DPG-3600A % {747 SRD-3600

WPS-3000TSL H ZhikFf &%

TCC-3200 AH¥AH (AirA7 2p-6p i)

RF2000 ¢ 't A6 0l 2

Chromeleon 6.80 SP1 {fif T {Euk

V£ 0 B A TE 42 DACC LB B 40 M1 8 HPLC, &l 1-3 o, 7EIXSSERd, L
7N & TCC-3200 HHALF AT TR IR, T THT AR 7S T80 1 97 1 2 1«

WA S ARAE
LETK LR Mi11i-Q kb
ZJ§ (CH3CN) ,HPLC #% (Fisher Scientific)
SN, HPLC 2% (Fisher Scientific)
WA, Al g A wE]D
PAHsVEFR, EPAFEN: (Method 610) FFFhk4r20020 u g/ml, f4%: phenanthrene,
anthracene, fluoranthene, pyrene, benzolalanthracene,
chrysene, benzo[b] fluoranthene, benzo[k]fluoranthene,
benzol[alpyrene, dibenzola, h]anthracene, enzolg, h, ilperylene and
indeno[1, 2, 3-cd]pyrene (Restek)Benzol[b]chrysene, 50 wg/mL, YERWN a2 (1.S.)FEM
PR R BRI T (R BT KRRV BE ), — AN 2 Gk AR ED
1



S3HTRE: PR SUPELCOSIL LC-PAH A%, 4.6%250mm (Supelco Cat. #58229)
TE £k MR HUEE . ChromSpher Pi, 3.0%80mm (Varian P/N: CP28159)
WA ALK
B. &M (HTHEBEE BT 5
C. Wl (HTHHESD
Wik: ImL/min
BEREARRR: 80M1 (100 u L HEFERR)
Fedi: 30C
H AR 40°C
Rrgs: 206 (& D
1 UL I e BB AT R L AR A OB B4 A, 36 2 Ui WAL FH 20 A A EA T 40 25 11

BREEZCAE, 2 3 Ui WT DI (I TR RE Y o

13+ PAHs [ 55 K96 M A AEAE AN TR IR AR L, B DA ZERR A 5B PAH (1) O B IS

], SCBBEORFIR A . R 4 BB IR R .

Table 1. Gradient Program for On-Line SPE

Time | Flow rate | Solvent A | Solvent B | Solvent € | Curve
(mL/min) | (%ovol.) | (*svel.) | (% vol.) (%)
0.00 0.35 0 0 100 --
12 0.35 0 0 100 5
12.1 0.35 20 a0 ] 5
20.9 0.35 20 a0 0 5
20.91 0.35 0 100 0 5
50.9 0.35 0 100 0 b
51.5 0.35 0 0 100 5
B6.5 0.35 0 0 100 b




Table 2. Gradient Program for Separation

Time Flowrate | SolventA | SolventB | Gurve (%)
{mL/min) (% vol.) (% vol.)

0.00 0.4 20 80 --
14.6 0.4 20 80 5
16 1 20 80 b
30 1 0 100 6
oa 1 0 100 b
58.1 1 20 80 5
&5 1 20 a0 5
B5.5 0.4 20 80 b
70 0.4 20 80 5

Table 3. Valve Switching Programs for
the Left and Right Valves

Time (min) Left Valve Right Valve
0.00 G-1 1-2
12.1 Mo Movement 6-1

14.5 1-2 Mo Movement

17 6-1 Mo Movement
f1.5 Mo Movement 1-2

Table 4. Wavelength Changes for

RF2000 Fluorescence Detector

Time {min) Excitation Emission
Wavelength (nm) Wavelength {nm)

0.00 256 370
27.05 256 390
29.5 240 420
335 270 385
375 290 430
515 305 480
535 290 430

FRRERIRE b B 1 2%

SRR R 4 B IR

£ 20g MO R N 1g W PR R, 60 °Cn AR 2h, ik 0.45 wom (Y OB L R




(PTFE, Millex-LCR,Millipore) , K&tk s iImee T 4 CHEAT o
Bl EH LS. (W) R /R 55 R

Hil#5 0. 25w g/mL ) 1. S. WHRER: T 2mL NI 995w L 5 ARE, 51 L 50 1 g/mL
(#1.S. Wks.

T4y 10g 1 Al Ab RIS 25 2R P I 40 L 0. 25w g/ml 1. S. fifi #5980, 1B i
FE 1S IREZ N 1w g/kge {EIXE AN 1, L. S. PARMEA BN E] 10. 0786g CLAtALIT
RWEh A, JERR TS, MIIKIE A 0. 992 1 g/kg.

& LAEmhZ (RS SR

il 2 1w g/mL FRAEF R 2 T 2m0 AN 995 1 L SR AIEE, 5u L, 2001 g/mL

PRAEA L, DL LA o WO T 4 TAE i ibruEre i (W& 5) .
B PR L B o %
TrBHHET, K A 0. 451 wm i JEME (PTFE, Millex-LCR, Millipore)

Table 5. Preparation of the Working Standards
(0il as Matrix)

Vial # Vial 1 Vial 2
(1.5 mL)
Volume of 1 pg/mL PAH 50 100
stock standard solution
(uL)
Volume of 450 400
isopropanal (pL)
Concentration of PAHs 01 0.2
(pa/mL)
Vial # Vial3 | Vial4 | Vial5 | Vial6
{1.5 mL)
Volume of Diluted 10L, 10L, 10L, 20,
standard (Vial 1 or Vial 1 Vial 2 stock stock
Vial 2) or Stock standard | standard
Standard (L)
Added weight of the 1.0355 | 1.0376 | 1.0389 | 1.0358
cleaned olive oil used as
matrix (containing 1.5.) (q)
Final concentration of 0.956 1.909 0.534 18.943
PAHS (pa/kg)
Final concentration of 1.S. 0.983 0.983 0983 0.973
(ha'kg)
R 518

FE4£8 DACC-HPLC ¥k



BT, I g AR B AR AP A FE D) B Il T LR AE 2k DACC 1Al 2 -y WA (il i
BORRD MRS B 1 PR, B A WRIBOR NS, R AR ShI2E S ROANAC I, fELE 4R, RN
B B AEAE G 7 M o FR RO T4 5 4 W SR AE DACC A L w2 A W HR MRS — /K WS S T
AN A ICRE Bt T4 (&1 20, Bl AR & 4 T B Ml K1 2 ZE0RE DD 2 73 i it ()
3 NI SEBUAF i R FE £ & SR AN AT o

— 1 I
A —'l ‘%
EE] 2\
b 353 t:j EEEE

) —
J‘.\L_r
C_

e L

Bl RAMBFAR A HaER EEEERE, ERE
&, FREBEMEHTE.

—
= 2
BirE

HAR RS

B2 7 AWEZ 0 7K 5 i B AR M EBUE | T
, [ERHAEFAREBE M HriE.



— 1 gl T
A © -
Bz 2 g
Eiem o B
=&
5 #L_* h
1 V - P =3
¥ — ="

3 < BB
l )

El3 $ER T s Hrips EAHZEBGE DR B 5 Hrifkes

AT SEELAE R BO LR B R4
HEIE, R hFRAZ T

TR I B RS (R A S (R 5 hae S BRAT (UL 4) o K 6 4128
DR B N F) R0 [N FE A A B o BRAERIE I Zealiid 4 DANFIRIZ IARAE CREAMPRFERE 5
BE) 3K1G . i bRAE S A S TSI AR . 3R 7 128 Tl Chromeleon B4
Z IR, ALHE PAH [ J7 V240 H BRASEHcHls

On-Line SPE i Detection: - Fluoreseence
Colurnn; ChramSpher Fi, 3.0 = 30 mm Samplk:  Midure of PAHs standard
Analytical Peaks: paka
Columns:  Two Supelco PAH columns 1. Phananthrens a
4.6 250 mm for separation 2 Anthracene a0
Eluent: A) water, _ 3. Fluoranthens 20
B} acstonitrile for both loadingand 4 pyrens a0
analysis pumps 5. Benzolalanthracens 20
)} isopropanal for loading pump . Chrysang i
Flow Rate: 1 mL/min 7. Benzalbucranthens 20
Inj. Volume: 30 L 8. Benza[k]flucranthene 20
Temperatura: 30°C for column, 9. Berzolalpyrens 20
40°C for autosampler 10, Dibenzofa hlanthracene 20
140 B 11. Benzalg.h.ilperylena 20
12. Indenc{1 2 3-cdlpyrens 20
13. Benzo[blorysena (added as |.5.)20
my
1 10
11
_AJ A A
_20 T T T T T T 1
25 0 35 40 45 20 55 60
Minutks
2557

Figure 4. Overlay of cliromatograms of seven serial injections of

alive oll sample | spiked with a PAH standard mixture (20 pugike ).



Table 6. Reproducibility of Retention Times

and Peak Areas®

PAH RT RSD Area RSD
Phenanthrene 0.064 6.733
Anthracenea 0.055 4,350
Fluoranthene 0.072 4.491
Pyrene 0.044 4.965
Benzo[alanthracena 0.031 4.628
Chrysene 0.026 4.469
Benzo[bfluoranthene 0.027 4.325
Benzo[k]fluoranthene 0.027 4173
Benzola]pyrens 0.031 4399
Dibenzola hlanthracene 0.041 4.383
Benzolg,h,ilperylens 0.042 5.038
Indeno[1,2,3-cd]pyrene 0.048 4,484

sSeven injections of olive oil zample 1 spiked with 20 pa'kg mixed PAH standards.

BREER

ML SR 500 1 g/kg R P AR LAtk R RIOREH 2 1R SRR I ke B 475 0 141 6 BT R,
FERERETT 5 HERE 5 A0 FH SR ZEREEHSMEREA TV U nl LAV BRER B nl @, A FH WPS3000TSL H
EREFEARBAT IR I, A=A X5 g,



On-Line SPE Flow Rate: 1 mL/min
Calurin: ChromSpher Pi, 3.0 x 80 mm Inj. Volume:  80pL

Analytical Temperature:  30°C for column,
Columns:  Two Supelco PAH columnz, 40°C for autosampler
4.6 = 250 mm for separation Detection: Flunrescence

Eluent: A water
EB) acetoniirile for both loadingand — Peaks:
analysis pumps 1. Benzo[b]orysene (added & 1.5.)
C) Isoprapanal for laading pump
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Figure 5. Carryover test on the WPS-3000 autosampler.
A) Purified olive oil spiked with 500 ug/fg of benzo{bJcrysene (1.5.).
B) Furified olive oil prepared as blank, analvzed immediately
after A).
st PR 2 Sl RSN o 7 DA 2 1 8 o ) 522 i
K 6 128 T ISORINE i AN 20 AL FRORIORE it K B i 1], el e BT T T AR L, s alif, IRZ
J8 3 AT A SRR i T B 25, AERADARIE e A 2R FAFAE T8 LR, 52— PAHS

A, Chromeleon A AT LU 1 BR =S FIFE LK 5%, i — il



On-Line SFE Flow Rate: 1 mL/min
Column:  ChramSpher Pi, 3.0 = 0 mm
Analytical Inj. Violume: &0 pL
Columns:  Two Supelco PAH columns, Temperature: 30 °C for colurn,
4 .fi » 250 mm for ssparation 40 °C for autosampler
Eluent; A water Detection: Flucrescance
B} acetonitrile for both loading and
analysis pumps
) isopropanal for loading pump
15+
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Figure 6. Overlay of chromatograms of A) untreated olive oil,

and B) purified olive oil used as a blank.
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an-Line SPE Detection: Flucrescence

Column: ChromSpher Pi, 5.0 = 80 mm
Analytical Feaks:
Columns: Two Supelco PAH columns 1. Phenanthrens
4.6 = 260 mm for separation 4. Pyreng
Eluent: A% water, 5. Benzo[alanthracens
B} acetonitrile for both lcading and &. Chrysane
analysis pumps 7. Benzol[bNlucranthens
C}isopropanol for lcading pump 2. Benzo[ klflucranthene
Flow Rate: 1 mL/min 9. Benzolalpyrene
Inj. Wolume: 80 pL 11. Benml[gh.ilperylens
Temperature: 30 °C for column, 12. Indenoli,2 2-cd]pyrene

40 °C for autosampler
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Figure 7. Overlay of chromatograms of A) olive oil I, B) olive
oil 2, and C) sesame oil samples.
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On-Line SPE Temperature: 30 °C for column,
Column: ChromSpher Fi, 3.0 2 230 mm 40 °C for autosampler
Analytical Detaction:  Fluorescenca
Columns:  Two Supelco PAH columns, Sample: Mixture of F&Hs standard
4.6 2 250 mm for separation
Elent: A water
B) acetonitrile for both loading and
analysis pumps
() isopropanal for [cading pump
Flow Rate: 1 mL/min
Inj. Volume:  80L
120 -
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|
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Figure 8 Separation of PAHy in olive oil using different SPE
columns. A) SPE column with 600 prior injections;
B new SPE column.
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