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# E: Hm #@SAHGE- =5 UM AT 3% (gas chromatography-triple quadrupole mass spectrometry,
GC-MS/MS) [ B} 5 £ #5725 Fh Z 3R 55 42 (polycyclic aromatic hydrocarbons, PAHs), F-%75 4k H k4T 20 o
ik R AR BB AN, L5 [ A4 H(matrix solid-phase dispersion, MSPD)i4+{k,, DB-EUPAH & i 4443
5, 22 )2 % Wil (multiple reaction monitorin, MRM)RAE, PIbRuER., LR 25 F PAHs 78 1~500 ng/mL {15 P
RN BT (AHOE R EL r2>0.997), 6 HiBR(limits of detection, LODs)J 0.05~0.40 pg/kg, &R (limits of quantitation,
LOQs)} 0.20~1.40 pg/kg, 7 1.5F120 pg/kg 3 M BEIKCT I IR E, 63.3%~119.0%, AN FRE(2E (relative
standard deviations, RSDs)H 2.2%~6.5% (n=6), ZHFFE S H R K3 [a,h] 8 (DBahP)sb, H4x 24 Fl' PAHs ¥ A
th, FE(Phe). PEB(FIt), BEPyn) & AL, 280 5 K 4D PAHs M5 ifr e 22 5 . iR AJrik:
BIALBRAERT A . R R . JriifesE . PrTderkas, aTRInsesl it 25 Fh PAHs (OIUE .
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Simultaneous determination of 25 kinds of polycyclic aromatic hydrocarbons
in mume fructus by gas chromatography-triple quadrupole mass
spectrometry and their pollution source analysis
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ABSTRACT: Objective To establish a gas chromatography-triple quadrupole mass spectrometry (GC-MS/MS)
method for simultaneous determination of 25 kinds of polycyclic aromatic hydrocarbons (PAHs) in mume fructus,
and analyze their pollution source. Methods The samples were extracted by dichloromethane ultrasound, purified
by matrix solid-phase dispersion (MSPD), separated by DB-EUPAH, collected by multiple reaction monitorin
(MRM), and quantified by internal standard method. Results The linearity of 25 kinds of PAHs were good in the
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range of 1-500 ng/mL (correlation coefficient r>>0.997), and the limits of detection (LODs) were 0.05-0.40 pg/kg,
the limits of quantitation (LOQs) were 0.20—1.40 pg/kg, the recoveries ranged from 63.3% to 119.0% at 3 different level
of spiked samples of 1, 5 and 20 pg/kg with the relative standard deviations (RSDs) (n=6) range from 2.2% to 6.5%. The

25 kinds of PAHs were detected in the mume fructus samples, except for dibenzo [a,h]pyrene (DBahP), the content of

phenanthrene (Phe), fluoranthene (Flu) and pyrene (Pyr) were high. There were obvious differences in the content and

distribution of PAHs between the steamed and smoked products. Conclusion The method has simple pre-processing

operation, high sensitivity, stable method, strong anti-interference ability, which can be used to determine 25 kinds of

PAHs in mume fructus simultaneously.

KEY WORDS: mume fructus; polycyclic aromatic hydrocarbons; gas chromatography-triple quadrupole mass

spectrometry; steam-dried; smoke-dried
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B, %A FHE Y [Prunus mume (Sieb.) Sieb. et
Zuce ]/ T AR SE, B 2= QLS00 i R I, 211K
TR I AR R R, R EREEY. 3
P o E R LR IR IR ZHE4E, iR
SRR EEY, HAME . K. PR, PURE.
P . 1k, A g A RORE SR 25 BRI, R S A
AEREMNEYERERE FHEY . SRR H%E, ZE
7 A O

Z ¥ 55 ¥ (polycyclic aromatic hydrocarbons, PAHs)/&
M 2 KU ERA GRS — R EY, A
PEAHLIG Y, REAEIE 1 KRR S A JoT A T4 IR 2 ) A
B, Sl VRS . ARG R GG B
THEF AR SN, O R NS A 2 22 )
FEG YO BRI A S MLA (International  Agency
for Research on Cancer, IARC)#f 25 Fl PAHs A€ N 1~3 2%
HURY . BT . AW REMPUE BN iR 5 %
F| PAHs V54, BifE & WL EMRHAWTEA, B SHE
2 FIE Y TS G5 19 22 Ak [ R4 32 G0

PAHs A A2 5 U5 A T OB 355 20 SOM (-
HRER R IEEAPY . POk PIAE, o PR R (13
KT 2R S (AR K A B A4 2T,
fit /9 T MG AE 25 [ R ST o IABE AL S AL B h T B,
AN — B EAE, BiEm SRR, PIE TR
M F SHEVR SRR SHrEENRES . SmE
FEAERIERCILAE R 16 Fh PAHs, KBE5E 2T IARC
N HA BUsER 25 Fh PAHs. 1fi H, HFTCHRE T
P52 R AL . B AET S 4 B 2RI FEIAH AR
BRI e v A 25 S0 A AL BB (o v
K. FEETAFRE, JEF i, ARUFFRN A AR, 3R
[&] #H43-# (matrix solid-phase dispersion, MSPD)#tfk, 7
[F] B 2 25 PR AN EE ) 4 25 Fh PAHs OSAHEE- =8

VU AT 5T 1% 92 (gas  chromatography-triple quadrupole mass
spectrometry, GC-MS/MS), BFAL A A 4 5= T2 F S
PAHs M5 HUKT-, IRFRAE, AT 3ekiR, LUy
gt PAHs (975 4% XU W45 SR HEBRIS A R S 8E, ik
DA PRI LA e PAHS A9 A SRS A B .

1 #R5ERZE

1.1 MRS

AWEFE IR A [ LM L U RS . g
TR 3 A F B

22 MERIIRIRAWERR . TH-R I [ Z B W
(100 pg/mL, KER]/REBHEA BRAED); HIF[e] b K
(100 pg/mL). e, d]EE(10 pg/mL)(f%[E Dr Ehrenstorfer
ovnl); 7 MIRIAE S IRIR GAREAI(100 pg/mL, FifFLss
SRR ABRA ), Z5-D8. 7E-D10, JE-D10 (1000 pg/mL,
SRA SRR MEDI T L), B IR B HR(ETEAL,
fli[E Merck A Al); F&5 A4 BOFURH 2 B -N-N Sk
AL RERR (primary secondary amine, PSA): 40~60 um. +/\%¢
FARAREIR(Crg): 40~60 um , £1 88 1k Jic BB (graphitized carbon
black, GCB): 40~120 pum, ZRIIZ AW AR A BRA F .
12 UFE5EE

GCMS-TQ8050 NX SAH - — & P AT B X [Hc
1 B, FZ% ifi (electron impact, EI)& 7 & GCMS Solutions
4.50 B iEab B A S8, HA Shimadzu 237 ]; Allbasic HFEEHL
(2 KA A F]); FB15067 A4 75 45 (72 Fisherbrand
Al); AR IR BEYR S 7 (TR 1 Heidolph 23 wl); N-EVAP
112 WAL (3EE Organomation 23 #l); BSA224S Hy T K-
(F)%0.0001 g, {f[F Sartorius 23 Fl); CF 16RXIIE] i 4 k B5
DHL(H A Hitachi 23 #)); DB-EUPAH A 3B H:(20 m
x0.18 mm, 0.14 um)(3E [E Agilent 23 7).

1.3 WA

1.3.1 #AEER GBS
RAPREME R 2RI 22 F 2 3F 55 1R IR AR v
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FH15E

W, TH-ZE I [l . HKH (el . B Mc, dEErriEY
I, FHIE COGER R, BCHI AL 1 pg/mL IR A 5 i i
F W o AR ARG AT A3 BRI 7 R TAR 2 R0 IR TR
¥R, Z5-D8. JiE-D10. JE-DI10 ARUEY RIE W, FHIEC 4
ke, BEHAK 10 pg/mL TR N AR G & . DL R TR
—18°CIR A -

TRAARE TR 40 B BUR A bR fEfE & 0.001
0.010, 0.050, 0.100, 0.250, 0.400. 0.500 mL, fill A
10 pg/mL A N bR & 10 L, FHIECBEERE 1 mL,
81, 10, 50, 100, 250, 400, 500 ng/mL 5 L 1E,
Il i st i A1
1.3.2 #emaras

FE SR BUR B2y, TA—18°CYKARE % 24 h )7, FIWF
FEHLRRE, 1 100 B, B A%04%, BRI . FREX
1 g FEGT 15 mL B.048, RKIA 10 pL AR AR A5
WA 10 mL &L e, & TR 75 AL 40 min, 4000 r/min &

L5 min 5, BCEVEWR, 10 mL — & P44 M IR e I 5k

BOE, A EWW T, 25°CAREIET, 2
ARLEERE | mL. BRBUGEHEE 2 mL 366 25 mg
PSA+25 mg Cys L& 1, #E 1 min, 4000 r/min & .0
5 min, B EIEW, i GC-MS/MS 437 .
133 &iss

{0 3%41: DB-EUPAH A3 B4 41 (20 mx0.18 mm,
0.14 pm); FHEFEF: 80°CHEEF 2 min, UL 10°C/min F+%
250°C, f#4%F 2 min, FLL 5°C/min F}Z 315°C, {#£F 5 min,

FJ5 LA 20°C/min F+ 2 330°C, PREF 6 min; #EFF CEEE 280°C;

A (He) Wik 1.6 mL/min, BFEER 1 L, AN/MiiEEE.
134 F#i#t

El & FIE (L TRER 70 eV); fEMIZIRIE 330°C; & F
JRIRIE 230°C; PUMRAFFIRIE 150°C; ¥EFIGER 5 min; &%
I W (multiple reaction monitorin, MRM), 85§ H1F 5
F5 B KA R TR 1.
1.4 HIELIE

A - — F DR SR B ok LabSolutions I
Vst AT RAEFS3HT, FIFH Excel 2013 HE778cd 204 Fi K]
FABE, FIFH Origin 8.6 HEAT M IE R 2],

2 HER5HH

2.1 EFEREHMHK
2.1.1  FBUEA B

PAHs NET/K, WG ARINBWIIN, 720 B
MW IR VE BTG, S TR Z WAL,
PEECH R | Wb | IF CBEE N ZEBOA R T L6 PAHS
FIZERCHCR . 5 RME 1 R, B, Z@F k. ECk

ZEBE R AT BN 74.1%~96.1%.93.3%~119.3%F1 60.6%~
82.7%, #5T0 PAHs 350 — G W e i I O A v o — 4 e
AR R DU AR ZE A, B — @ ik, (515 PAHs 7
AW B R TR E SR, R T ARRGCE, T
1 G R e N ZEBOA I .
2.1.2 FIRATIE 6k

TR PR N ZEBUA R, FE T HE 20, 30, 40,
50 min Xt A BRI, ZRA0E 2 iR, MiEEA
Af[EZE K, 25 Fl' PAHs (4 IR #i 7=, 2 40 min
K FNIE A 85.1%~108.5%, - N AL B[], [0 fig 44 16
W AR, ZRG B IR ZERUCRASAS, #3E 40 min /E N
A A
22 RBEHML

XA PIFR A FR S R A T AR, /%58 0. 25,
SOCCAMEIE T, I FAUS FRFRE . 458N, 4k
T TIRASHE, 0. 25, 50°CHMIRE T PAHs Y[l
35N 92.4%~107.8% . 94.2%~109.2% . 92.3%~106.4%, A
LR 4 i P %ot 22 A0 e TC A s i o RV 4 2 R IRAS
AR Nap-D8. AcP-D10, Phe-D10 LA J%Z Nap, AcPy., AcP,
Flu. Phe. Ant ) 3 37/ PAHs #SIEAEA R H5FE, 2
O3 F it RTIRE R R, FLADRE B B R0 TR E 1) T s e 1,
XGEA S FRGHER . IR A ] 4 ik
25°CRM Z T e =
23 BUEHMHKL

Z T HMBERERUG, S AR TRETEY R
G ANZEE R, akesiln, o5 RIFED . @ity
e, G A L | Bk L TE, dRIR I E
S M 5 R A o R R S5 T AR 43 B0 A B 4 Y adk
AT AL AL TR, 3 9% 5% 50 mg PSA, 25 mg PSA+25 mg Cg,
15 mg PSA+15 mg C5+20 mg GCB 3 FA [RIAL A2} 14
A AR BT TSR IR S o 5 M A il 5 TR 447 Y 2 5 [
AH AT BCERNAE ) 1Y 525 -3 B (total ion current, TIC)UN
Bl 3 FioR, T [E ARy HORE RSB IS, 25 mg PSA+25 mg
Cis MEFALSCR I L F HAL B AN, 50 mg PSA LSRR
AR L4064, 15 mg PSA+15 mg Ci5+20 mg GCB ¥
5 45 2 43 10 56 5 T S AT LA B D . 45550 PAHS [RTI
KIPE P 25 mg PSA+25 mg C;5>50 mg PSA>15 mg
PSA+15 mg C5+20 mg GCB., bR 15 3 5 [ A DR
PEBTA G, PSA BB IR S 7 A far (AL 5 9, RBRA PR |
WP 2R KBRS, C o W PR IR D7 72 1) & KB A0 5420
GCB REMS A 8 R BRZEBUR AR P i3, (HEX 25
W) PAHs H-AGWHHER, &g RmI%. ik 25 mg
PSA+25 mg C g 1035 WA SEURE TR 46 f5 A4 it i vtk
(RIS
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Fig.2 Comparison of extraction efficiency of PAHs in different times (n=3)
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24 BEFHMUK

DB-EUPAH H. G ke 8 v, 725 il e i
T RIR 340°C, REMEHER T R 28 55 = b s W i
25 fl PAHs 5 6 4117 R o) [l 4 A A, sma O fb Tt
BT, LA E . AT R T TR — S
FESR SR 3O R IR 2, IR 4ME PAHs 45415
FERTALFRI A0, A I AR AR B8 k27 25 ) A AR
P AR RR AL 9 B, M I ARIEE T i AR 25 B
PAHs F1 9 FUR A AFRI TIC Q1E 4 s,

W 7 3

32
1.2 4 i5
Ltk L
5 10 15 20 25 30 35 40 45
{%%Hﬂﬁj/min

K4 ZHOFRARNE TR L TR
Fig.4 Total ion chromatograms of PAHs and deuterated PAHs
internal standard

25 FRigEEMHMHK

e MRM #5220, i HoA R S v 0 B 3 e R L ik
TPRERE S S, KPR HAL 7 T4k, Rk e s
TS E S R, B R Re e . MR
AR S . {8 Smart Database % B S AT, FIH
Smart MRM LI, M4 T A9 £ B4 st 1R A S B A Al
MRM B -Filil, AZhEE B RRERET, B3I
Jithe RALEREE T F R FRRHE R RN 1 R,
2.6 FEFEN
2.6.1 &MWTEE. BEBREEEMR

AT, BHl 1. 10, 50, 100, 250, 400,
500 ng/mL #RifE TAEMZEM, L) PAHs 5IR4t PAHs
PR BRI I LA SRR AR AR, PAHSs 570 PAHS P FRIG TR AR 1)
FAEAE AR, R/ N Tt A T B S0, 55—
J R BV L PAHSs PSS R AR R 80 SR
Mg v R4S O G H FR (limit of detection, LOD)FI5E &R
(limit of quantitation, LOQ), VA3 f%{5M: HL#E LOD, 10:%(5
LA E LOQ, 455K 2 FiT/R o 4510 PAHSs 7£ 1~500 ng/mL

F14 R e G B Y IR LA, RAVEAROG R AL r7>0.997, K HiBR
N 0.05~0.40 pgkg, EEMRN 020~1.40 pgke, £T GB
5009.265—2021 { &b EERE &5 h 23 I7E 0
FE ) FREERLA 1 g BRI PRAE PR, BB /2 45 1%
PAHs BREIER .

R2 EUFREMFIR. FEKHREREZR
Table 2 Standard curves, LODs and LOQs for PAHs

RS gEmaOR meRge  OPs o LOds
(ngkg) /(ng/kg)

Nap Y=1.2288X-0.0702 0.9995 0.30 1.00

AcPy Y=1.5443X-0.0934 0.9994 0.20 0.70

AcP Y=1.7730X-0.0197 0.9981 0.20 0.70

Flu Y=1.1217X-0.1170 0.9982 0.20 0.70

Phe Y=1.8367X-0.2126 0.9978 0.20 0.70

Ant Y=1.1341X-0.1047 0.9984 0.20 0.70
Flt Y=3.4866X-0.2529 0.9983 0.10 0.40
Pyr Y=2.6274X-0.3067 0.9979 0.05 0.20
BcF Y=1.1487X-0.1338 0.9977 0.05 0.20
BaA Y=3.4773X-0.3962 0.9979 0.20 0.70
CyP Y=0.5056X-0.0543 0.9980 0.20 0.70
Chr Y=3.2180X-0.3282 0.9991 0.10 0.40
MCh Y¥=0.9969X-0.1331 0.9972 0.10 0.40
BbF Y=3.1363X-0.3285 0.9979 0.10 0.40
BKF Y=1.4493X-0.1548 0.9977 0.10 0.40
BjF Y=2.1704X-0.2265 0.9981 0.10 0.40
BaP Y=3.6906X-0.4045 0.9980 0.10 0.40
BeP Y=1.9234X-0.2183 0.9979 0.20 0.70
InP Y=2.3313X-0.3043 0.9974 0.30 1.00
DBA Y=3.2967X-0.4025 0.9977 0.30 1.00
BghiP Y=2.1667X-0.1523 0.9991 0.30 1.00

DBalP  Y=1.5834X-0.1357 0.9987 0.30 1.00
DBaeP  Y=1.0155X-0.1268 0.9979 0.30 1.00
DBaiP  Y=0.4795X-0.0673 0.9978 0.40 1.40
DBahP  Y=0.4607X-0.0637 0.9977 0.40 1.40

2,62 ARFHEAEDKE

AT AL S T & — 2 f 1Y PAHs, &% %% 25 Fi
PAHSs 14 3£ JFi 540 (matrix effect, ME)/NF 20%, TG 2 %3k
FUON o PR B m]— bk & 3 PAHS 75 5t AR Y L 45
FEM A T AW LR ERR PAHSs, SR RIRAML T 5 #1528
P 2 TR i P A R 2 B R RS S 88 . Ak 1, 5,
20 pg/kg AR 3 FEAIRBE K 8 1.3 7k, 697 6 °F
A7 bR BT S 50, 45 257 ¥ AR [ 43 51 63.3~
119.0% . 72.7%~118.6% . 86.7%~108.6%, A8 %} Fx e 2=
(relative standard deviations, RSDs)43 %" 3.1%~6.5% .
3.4%~5.2%.2.2%~3.5%. I3 F RSD W /& GB/T 27417—
2017 (EAETERE AL BT IR ARG UEFE R ) AH R v
FEACPELR, JrikEE TR
27 B PAHs WEERAHHR

R VAR J5 30 43 311 ek 28 NP5 5 B i) 3 g o) L 2 AR 1Y
e 11 HER 0 S HERE AT PAHs S B I, nBE  AR v
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Hi£R 3R FE Y PAH FR BRI bR E TR IR R EESE Rl . i 25
Flt PAHs K25 3 F7R . S HE S Bk DBahP 41,
Hi4x 24 F PAHs 344, Phe, Flt, Pyr BOS 50, &0
K BRUEE ERR, MEM 351.2 ng/ke & 9707 pgkg A
4 RS EF MR PAHs &8 RAOTAER B2ER,
NS PAHs 5/ T EEI S, o4k 20
SRUAE, XGNP AR BT I A IR 8 Al
Ly 4530 PAHs & fLEA = T 2R S, HIY9E Phe &
i, iR PAHs BT 17.7%~31.0%, FRA Flt.,
Pyr.Chr CyP, ‘&1 12 & ¥ H PAHs S8 1) 64.8%~72.7%,
595 5 T B UR AR B 78 R A5 22 BRI KR AR 285 SR AR, £
4 Phe. Flt. Pyr. Chr fENARMREEAIARIRPIAGRENE:, X
5 O My ] T2 % YA E

KR L BL(EU) 2015/1125 1 [ 6 b 3% 4L D) &% 3% [
GB 2762—2022 ( B & & E ZR M &5 Ti5 YR )
ML T 5 BaP 45 PAHs AUBR I, AR5 5) BaP
FRAE M 2.0 pg/kg 2 10 pg/kg; EU 2020/1255 51|y 1 T 524

W PAHs (R, JFHLE BaP St KRN 10 pg/kg, BaP.
BaA . BbA Fl Chr i i KR &84 50 pg/kg. 4R BN,
PRI T2 S M RE S A BaP L J% 4 35 PAHSs Bt 258 1k
Z PR R E

PAHs 852N BB AT 48, 3 5 A A AR A 43
FFifE PAHs (2~3 30) BT B &AM, SAEX 2Tk
WY PAHs (4~6 ) HAWMTERBURTE . SHHE A, PAHs
AR S i, ZEW A PAHs EEAEPTE 4 IFA S
W, dilk 70.8%~80.2%, FEiil S5 PAHs FEAELE 3 3%
4R, (5 72.8%~85.9%. PAHs I & BRI A 5
A 04 A R RSO Bt 2% 1 LA M ) T AR m] 45
PAHSs 15 P FHIE AT /R B R K. 2HHLL 3~6 1K
TSGR, WL 2~4 B0, M0 (R AR A 2 B A
BB T BE ) 5 2~4 FRBA S5 R, S At AL N, o PAHS
HIFREL oA T3 Y AT RS, 284 PAHs %2
VR T HAE ISR S WA, T 24 PAHs KRR
HHEE P Je )y 20 A

®3 GEEARPSEFRIBM=3)

Table 3 PAHs content in mume fructus samples (N=3)

PAHS it/ (ng/kg)
1 2 3 4 5 6 7 8 9 10 11
Nap 10.4 1234 163.4 149.3 192.7 138.9 184.9 205.8 1482 16.2 439
AcPy 3.9 2.3 3.1 113 106.6 54 16.8 433 58.6 232 21.9
AcP ND ND ND 20.39 59.47 12.18 24.81 53.05 29.24 16.47 43.67
Flu 2.6 39.3 37.0 125.1 370.9 71.9 176.2 362.7 181.9 73.2 192.8
Phe 23 216 283 1300 3009 894 1832 2282 1746 1142 2108
Ant 5.0 12.6 37.7 145.9 392.1 116.7 188.8 290.1 239.2 167.1 236.3
Flt 55 233 437 782 1482 877 1102 1211 1171 1035 1504
Pyr 94 184 387 656 1302 778 853 1093 956 1018 1403
BeF ND 15.8 52.9 55.0 103.2 90.8 78.6 99.0 96.1 217.0 346.0
BaA 21.6 83.2 246.4 288.9 504.7 418.1 544.9 461.8 433.4 421.7 634.5
CyP 22.0 81.7 280.0 329.1 520.9 443.1 486.4 522.0 440.8 268.3 351.6
Chr 27.6 139.6 302.2 4352 654.0 543.0 728.2 673.9 550.0 560.4 967.5
MCh ND 5.94 22.63 31.03 39.81 54.85 76.34 52.53 63.84 30.65 51.19
BbF 16.6 100.9 130.5 129.5 202.9 1432 292.7 179.1 137.5 117.9 184.2
BKF 8.4 73.0 62.5 62.2 105.5 77.8 176.2 86.4 70.6 59.8 87.8
BjF 73 68.4 65.7 66.6 111.9 77.1 167.2 94.9 75.6 65.9 100.5
BaP 13.9 28.9 66.4 68.4 125.1 76.4 181.3 103.4 87.8 137.8 223.7
BeP 14.9 38.2 89.8 108.0 206.4 127.0 236.8 172.4 157.7 55.2 82.2
InP 9.2 21.0 452 43.1 84.0 48.2 130.8 65.4 54.2 434 55.7
DBA ND 43 12.4 243 27.8 17.4 152.8 24.0 10.0 11.8 18.0
BghiP 15.47 20.29 44.09 43.56 90.56 37.40 80.55 60.66 45.71 31.13 59.00
DBalP ND 1.04 439 6.00 15.61 4.12 11.51 8.94 6.44 1.70 8.39
DBacP ND ND ND ND ND ND ND ND ND 6.91 8.28
DBaiP ND ND ND ND ND ND ND ND ND 12.72 4.06
DBahP ND ND ND ND ND ND ND ND ND ND ND
JES 351 1492 2773 4881 9707 5053 7723 8145 6759 5533 8736

TE: 1~3 gz ARTE ], 1tk . 2 2800 3 JLZETUIN), 4~11 S Bl ND SoRAGH, Fon T orikae i iR .
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Fig.5 Distribution of PAHs ring number in mume fructus samples

ARWFFEE LIS REE W . b AR SE, i
JR i S A R AR A, N ASORE 0 - — R DR B T [ B
W72 S 25 Fl PAHs [ 5k o FEMM A 28T, L
AL, TARARIEE R R MEE T 1~500 ng/mL,
S R 0.05~0.40 pg/kg, M43 BNl AR AL hinssk i
FIAEEL, BER 55 (0 1 AL VAR O B ARG B, ik
PeefarfE, REUER ek, & AT 2 25 i PAHs
TS Yo BUIR R 2, T2 H 8 B ARG I SR . 2o X A
H PAHS (127 50 5E Ao A 9T, K95 PAHs SR IE, ZE0f 5
M T2 BRVR T K IABE . RO B A, 1 B 7 2 A B
Z FIRSAE ZAb, IR Z A SRR R . AT
ZE R, SURRAE SRS R IT, MARAS 4t m
ST, PR TE e 1B S e, b R R .
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