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Abstract: A new GC-QqQ-M SM S method was developed to determine the'polycyclic aromatic hydrocarbons (PAHS) in fish. In this

method, the samples were pretreated by ultrasonic extraction with hexane/dichloromethane and purified with hexane/acetone on florisil column,

and then analyzed on a TR-5M S column. PAHSs can be detedted in the modes of electron impact ionization and selective reaction monitoring.
The calibration curves had good linearity within 0.4~50 pgfkg for each pesticide (0.9999>R >0.9865). The limits of the detection ranged from
0.024 pg/kg to 0.06 pg’kg and the limits of quantitation ranged from 0.08 pg/kg to 0.2 pgkg The recoveries of PAHs varied from 68.5% to
106.3% with the relative standard deviations of 0.3~17.8% at the spiked levels 5, 10 and 50 pg/kg. It was saisfied with successfully

determination of fish samplesby thisanaly tical ap proach.

Key words: gas chromatograp hy- triple quadrupole mass spectrometry; polycyclic aromatic hy drocarbons; fish

% 3 J5 %% Polycyelic aromatic hydrocarbons
PAHs), J&— R & A M Ll RS,
HAEAULARS AREGEIRHS A UL &4, A5
Z5 BLHE. PESE 150 RAPALE Y. Him R BURE A
B B AR A, W LB AU E 2
VU B NIA IR PAHs R E H ARG
MANNT5GE,  BHIRGRARE KRR . AR R KCRA
WG B AR R TR GRS 3, A5 G s
FMREL AR AR RS AR & iR S A S A 5
AR AR I RS T TR T T 1 0 A B M BT
Yoo PAHs HA M A BRE, TR T
WS HHA: 2013-02-21
HeWE: AREEMETNESEARMTIHRIBE (122300410428)
EEEN: Xk (1973-), %, @t

1395

HARME A, flan. 5. K. iR, 38, &5k
KA L5, 1976 4 6 [H H R IR & (U.S.
Environmental Protection Agency, fijFr EPA) #EH
1) 129 B “ARIEIS 4N h, ZITFIRA 16 e,

238 I SR I Ak IUAE SR B I 2 A
W-ABOE(LLE) [ AHZEBUE(SPE). B AR ZEE
(SPME) ., il 5 ZEHXJ(CPE) « M I AL it A LA (SFE) -
I TR ZEHUA(ASE) 580, b7 VR B R €
W, (GPC). BRBEHEReAEVE . P HEE L, F
PR AL AR AR08, SR A A A T
GC-ECD, GC-FID, GC-MS, GC-MS/MS, HPLC tt
é?ﬁ%[ll,13~19] .

ASCHEFLIY 16 FhZ 21705 R0 4 EPA 42 H Bk 5
RIS, FEmIEH TR LR 5 M, |



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.6

AEFRTT VRN A AR H, 3R B AL, SR A
GC-QqQ-MS/MS VL AT R, i P A e 36 S
K 452X (Selected reaction monitoring, SRM)K3HT,
TR R 3% B s e 1) — X B LA B B R 15
FREATR, AR ERRT IR, e TR R
505 5 1 O R

1 IHFEHE

1.1 FEALES

AAAH G- = E DU R RS (TSQ Quantum
GC, TRACE GC Ultra 5 TSQ Quantum XL & BXZH Y,
Thermo Fisher Scientific Inc), triples autosampler H 2/
HERERS, RIS WOEFE . TR-5MS B41E H
(30 mx0.25 mmx0.25 pum).
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HEVI LA B o I, s TR I 22 i, i
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(Cleanert Florkil, Bonna-Agela &} (F1ERE) A
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THHEN, TN 8.0 g To/K BRI SN, 78 00T R =R AR
% 50 mL g0iE H, BL10 mL E ks A
Fe(UL, V) MBERIFER, Kol — I e 28 Ol
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Table 1 MS/MS parameters of PAHs

L BREEE F5T T BF/(miz)

(9% o8 ]
22815 4\

/min /(m/z)

% 1 6.79 128 127(20),102(20)"
& W 2 8.8 152  151(25),150(25)"
7 2 9.03 153  151(25),152(25)"

166 165(25)"

% 3 9.81

165 163(30)
3 4 1191 178  152(25),176(25)"
o 4 1204 178  152(25),176(25)
RE 5  15.84 202 201(25),200(35)"
it 5 1672 202  201(25),200(35)"
FH(@E 6 2261 228  202(30),226(30)"
JE 6 2283 228  202(30),226(30)"
¥ H0)3eHE 7 3L75 252 226(25),250(30)"
EHAK)FEE 7 3201 252  226(25),250(30)"
Fit@wk 7 34.48 252 226(25),250(30)"
e 272(50),274(45)"

3

ZXRHF@h)E 8  43.85 278 276(50),274(55)"
Fot(ghi)dt 8  45.06 276 272(50),274(45)"
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Fig.1 Total ion chromatorgraphy of PAHSs
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AT ORGS0 e IET ke, IEC Ky IR (41,
VN, IECKUANER (UL, VN BN TR, i b iy
e BN TRl S8 BB T, L i R VR 2L
SCIOEE AR, B A RREAT IR B, SR
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Table 2 The standard curve and ion suppression of 16 PAHs

%35 % BEFIARE S & KERK R B AT & & kR R & T
S y=14390x+97221 09974 y=6495.9x+78727 0.9993 -0.55
b y=17159x+879.47 0.9967 y=13544x+20272 0.9982 -0.22
JE y=28460x+12703 0.9994 y=9882.8x+98468 0.99 -0.65
£/ y=49071x+28309 0.9998 y=34608x+334299 0.9883 -0.3
¥ y=27600x+15894 1 y=16658x+29400 0.9731 -0.4
® y=14238x+1126.5 0.9998 y=33502x+287252 0.9903 1.35
R y=26775x+7436 0.9995 y=25676x+69150 0.9986 -0.04
it y=19548x+8358 0.9995 y=21349x-2618 0.9967 0.09
() & y=38174x+13534 0.9981 y=51421x+8445.9 0.9994 0.35
JE: y=37595x+15467 0.9991 y=43348x+13929 0.9992 0.15
XK H(b)3 & y=32509x+17166 0.9989 y=44293x+16011 0.9996 0.36
It (k)3 B y=33103x+12259 0.999 y=44661x-2488.9 0.9999 0.35
* (a3t y=32740x+16235 0.999 y=44436x-6514 0.9996 0.36
FH(1,2,3-¢,d) y=23879x+12946 0.9985 y=27673x-6430.6 0.9997 0.16
=R H(ah)E y=6368.9+6484.2 0.9973 y=7047.4x-473.44 0.9996 0.11
X H(gh,i)dE y=28069x+30578 0.9984 y=25692x-749.88 0.9997 -0.08

3.3 RN

B )5 20N (Matrix effect) 28 %Ak TR B/ i 3=
B —. BRSNS, S0 Hri i
JRA PO R 73BT G5 AR AHERATE SR SO bR 75
VRS B 5 v £ PR o O )
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Table 4 Recovery of PAHs at samples

7 PAHs [RFRIE -2 AL FRUG O A bn il 2k, 45 5pgkg 10g/kg 50pg/kg
A& 2. fif AR AR EACE AR SR A
% 2 HORSLR, PESIERA 16 ML IS TE L e e m R e A
Wi AT 3G i), AN, R 2 HE T RO 5 A % 685 34 8929 09 949 5
K, ZE s FEREREERT N R . A Tk JE 1063 4.1 855 2.3 814 1.9
B P22 PRI RR o OR FRIRE ), v i P E AT PR Af e 77 103 834 12 77799
£, AHIE T8 R FH 5T VLT A v 2tk AT e &0 E 846 35 793 45 842 0.1
3.4 ZRMEVORE AT H R E3 745 139 86.1 29 79 178
AWK S 504 o/kg. 0.8 kg, 2 B 929 118 84.4_“11.1 869 5.1
Lo/kg. 4 gkg. 10 po/kg. 50 poy/kg) Sehi R DAL 1) #HE 903 58 875 438 835 2.1
FrufE iz, LPEVEEN 0.4 Lgkg 3 50 wy/kg, HFRL [id 888 .38 68.2 75 829 17
BRI RE (R) M 0.9865~0.9999 (& 2), itk ¥A(@E 704 81 798" 22 811 59
KERRU. JE: 742 49 788 6.2 793 62
K 3HHIH T & BARMLEY IR R e 2R . ¥Hb)EE 8L3 142 709 3.1 759 6.9
AT R 77 56 R AN 0024 pokg 3 0.06  #5#(K)EHE 737 09 746 05 751 7.9
po/kg, €= BRAM 0.08 po/kg £ 0.2 g/kg. k@)t 807 | 14 718 17 746 13
& 3 ZIFIZHY LOQ K LOD & 5(1,2,3-cd)
" 707 34 774 11 735 6.3
Table 3 LOQ and LOD of PAHs B
%37 mEMR AANR EZ2S REMR AWK ZRHF@Eh)E 72 115 81.2 6.7 743 72
F¥  pgkg) /(pgke) *97 (kg /(gkg) ¥ F(ghi)dE 752 11 82.7 6.1 735 6.1
3 0.08 0024 * (@)K 0.1 0.03 5 LR BITFRNENER
JEH 008  0.024 & 0.1 0.03 Table 5 Determination of PAHs at actual samples
o008 0024 EHAMD)RHE 0.1 0.03 P— _ _ ?%I"i#o%/(pglkq) _
% 008 0024 EAKZE 01~ 003 e ¥s BE  KE REL
008 0024 ¥H@E 02 006 #* 658 281 257 238 258
H 01 003 %A(123cdit 01 003 e 67 ND ND 88 ND
®HE 01 003  —¥#(@h)i 02 0.06 JE ND ND 75 ND ND
it 0.1 0.03 2 H(g,h,i)IE 0.1 0.03 % ND ND ND 2 ND
3.5 HiEMIRS F ARG 3 ND ND ND ND ND
TE25 FIFE SR 16 Fl PAHS, 15 21 =Ff gz K o ND  ND 148 ND ND
*F (5 gkg. 10 Lo/kg. 50 po/kg) HORES:, REGE1L % ND 21 ND ND ND
Ja . BATESIMENL ST, BRFME GYIERE MR BT it ND ND ND ND ND
TSR =K. K 4 ST RFW], FrT7ZEAE 5 polkg I ¥ 3t (a) & ND ND 54 95 ND
(3 ENICR A 68.5%, AR Z3E a8 [Rll 2R y:d 035 ND ND ND ND
9 70.4%%1 106.3%, AHXIR R 224 0.4% %) 17.8% . R (b) 3K ND ND ND ND ND
v 45 5 G 5 AN 2 [ B il b v 1 EEoRk - Clal i R (K)3E ND ND ND ND 064
70~120%, AHXARHE 227N T 20%) . * I (a)it ND ND ND ND ND
3.6 SEBRAEmENE HE(123cdit ND ND 112 ND ND
FE kI 45 5K W42 5. —%¥#@n% ND ND ND ND ND
M INZS AT AR, B B AR s S A A (ghi)dE ND ND 118 ND ND

FFSE ANRREKMZHITE, R R oy,
HAE oK etig o S ks, 7531 (65.8 py/kg).

7E: ND % A4 H/ND means that is not detected »
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