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HEEH 5 g, N4k 110 mL, 7F 95°C 41 MR
5 min, ZERGRAENER, IS AIIARIRER 4 F
PAHs &A%, #7875 1 4 A P Be.
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0.9914.
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W R R IFRIZ M R, X BbF A1 BaP £ 0.05~10
ng kg VO E N RHRIFILTER R, MK REU(RY)
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S 638 I PR AR AR I B B A IE 5 KL oA
FIREFE (K 3 6%, 3E4T 5755 PAHSs [ A Al AR H 9 B
I, B RBRE XN 10 {55t E 30 JE R &
FFHn 4 PAHSs bR, IARIKREEK PR 10 pg kg™,
HEWGE S IR, BATITIEARE R MR, L9045 1R,
T35 4 B PAHs AR HEDW 22 /N T 11.3%; 7%
Tks2 ug L™, 5%} 4 Fh PAHs ARdER 22 /N T 11.6%.

ZEMEAE 43 A
FMPER (LSS B2 B . 4455, AR
THZOWE H Mg, %8 2.3 PR AT A,
Py RESTATINGE 3 k. B 4 2R K 25z IR & bRl
RAZGHM RAFHEEE, LR R4S, 5
- 4 Fh PAHs B8N 17.4~68.5 ug kg™', 7Rz
BN 0.7~12.5 pg kg™ S BIFE S RN A7 inik
94 ng kg A2 ug L7 PAH4 JEAR, BEAT 7 k1L
FRIAR, e R IR AR SR 72.4%~102.4%,

3.2.5

2 3 HS-SPME-GC-MS Il 5 25 rf PAH 4 23 Hr$ds
2R VE B e A2 R AL o HH R B w R k%
& LRI
- (ugkg) - ®) (ug kg™ (ug kg') (%) (n=5)
I (@) 0.3~150 y=1323x+14831 0.9925 0.1 0.33 7.6
Jif 0.3~150 y=1828x+32385 0.9972 0.1 0.33 8.7
I (b)) B 0.5~100 y=362x+1239 0.9914 0.2 0.66 11.3
It ()T 0.5~100 y=257x+1193 0.9931 0.2 0.66 10.7
£ 3 HS-SPME-GC-MS Jll5E 457+ PAH 4 /3 Hr40dE
2R VE B . N for HH PR T IR ikl
& RAMETT R MK RE(R
i (ng ke - ® qerh (gL (%) (n=5)
I (a) B 0.01~10 y=415645x+1503 0.9987 0.005 0.016 6.9
i 0.01~10 y=597785x+47842 0.9995 0.005 0.016 8.4
ZKIF(b) e B 0.03~10 y=36973x+1840 0.9981 0.01 0.033 10.2
It 0.03~10 y=20831x+2425 0.9952 0.01 0.033 11.6
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(a) Chr (b)
BaA Chr
BaA
BbF
BaP
L__JJ/ L BbF BaP
L A A
Zb 2|5 3|0 3|5 4|0 2I0 215 3'0 3'5 410
Time (min) Time (min)
(c) (d)
Chr
BaA i ‘ BaA Chr
\ BaF 1[ BaP
M_L i L,“ \I J/
20 25 30 35 40 29 25 30 35 40
Time (min) Time (min)
B4 kR AR R (a) ZEMHINFE 10 pg kg™ (b) FHINFE 2 ng kel (o) ALFAER: (d) X%
4 FHFEST PAHSA S
IR Ji R I (b) e B ZKIf(a) b
il AJRAH Eflirg ENEIE] [ g AJRAE [y AIRAH Bl ZPAH4
(ugkg") (%) (ngkg") (%) (ngkg") (%) (ngkg™") (%)
AR AY 18.5 85.7 27.7 87.3 5.1 92.3 3.2 81.5 54.5
1% B 7.8 91.6 13.5 82.5 6.4 94.1 78.6 27.7
A 3.9 86.3 16.3 79.2 7.2 102.4 1.9 72.6 29.3
= 20.1 102.1 18.5 85.7 53 87.5 43 81.3 48.2
ESSS 7.4 82.6 10.8 92.6 7.6 86.2 82.7 25.8
=B 9.5 91.8 7.9 94.9 93.4 78.8 17.4
WA 9.3 88.4 12.5 89.3 6.4 88.5 91.3 28.2
a) WMELL; b) EMELE, ARKERN 4 pgke™
RS ERGKIREFZ ISR (ug kg ™)
i (h) I (a) B Jifl F I (b)) B FIf ()t SPAH4
0 15.7 19.3 5.8 ND @ 40.8
2 16.3 20.5 6.1 ND 429
6 16.7 21.4 6.2 ND 443
10 17.5 22.7 6.5 ND 46.7
a) KA

X AR UE 22N 7.6%~11.3%; 2537 hnbs EICE A
76.4%~103.6%, FHXIARHEMZEN 8.4%~11.6%. 45H
Eon: B LG PAHA FI& &M T RWLAE, Xt
HARFZH G RENEES K TZHA X, B HE

AR HIA 58RI A2 1) PAHSs 7MW B, 3
HE B A 2 B . Mg e a Xk
MR 2 55 BL PAHS (155 B2 A 2R 100 £, 7213
M, FRE) PAHA &R, BOYASRHIEGEE
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K6 FHhEIITRNEGE

R (a) i R I (b) e B ZKIf(a)
1

e gz?% (%) ﬁﬁﬁ ) iﬁﬁ (%) iﬁﬁ FlcEG)
IR AY 1.2 86.1 1.2 87.2 ND 82.9 ND 91.2 54.5
KB 0.8 79.4 0.8 90.5 ND 90.5 ND 87.3 27.7

AH 0.8 83.2 0.8 103.6 ND 76.4 ND 81.3 29.3
B 2.7 90.3 2.7 87.3 ND 84.2 ND 85.5 482

S 0.4 84.1 0.4 83.9 ND 79.5 ND 102.1 25.8

SPS 0.3 93.1 0.3 80.4 ND 86.3 ND 97.2 17.4
HH 2 1.4 87.5 14 87.1 ND 88.7 ND 9223 28.2

a) MHELH; b) ND: KA ;o) dBHELZE, IARIKE N 2 pg L

P8 MR BV T, I LR RSN PAHSs R/,
MR R R K5 s v i AR e . 03
EARG )M, HEEOEZEE., BE . R E.
s TR BRO. R KT AR KR R
BB R R DT ) B P IR, R K IR 2 gk
BEAN, A SAEIE. R KR4 HL A Jb e A0 R s P b,
Hh e R 1 I B A 2 SR R R I 7 1 PO SR AR 5T
T IR RE I R0 A5 b 2R TS R s S5 R LR S,
RO AR O R, BEE R R IE K, PAH4 AR
Ri KR 40.8 pg kg™, K5k 10 h N 1) 46.7 pg kg™,
PAHs M3IMEIRD, 1X 555 58 KB AR ——
TR A IR KRR A 0%, %1% PAHA & & WK 6,
LEEIE 0.7~50 pg kg Z [0, HI(b)WE A I (a)
WAER G PR H. RERMH TS HMER PAHs,
BT Sy G 538 7K DA R 2% o £ s R B2, I 2 2 3
A PAHs &2 RA BRI, Bk H i & 251K

%3k

FRRECR K 23055 e hr e, fF A R, Arg
AL HS-SPME-GC-MS J77%3&E I 28 i & %57+ PAHs
58 5 AT

4 5iig

W FC T AE AN [F) 4 )2 4F 2 (R BB R 4T 1 2%
8, MR AEHORFE . RN R) L 45k R S
SPME AR AR T AL, BSL T B0 X
o 4 B PAHs & &l % (1) HS-SPME-GC-MS J5i%. %
TR R T SRS R S e, R RO 0.1~
0.2 ng kg™, Z5iAk RN 0.005~0.01 pg L™, BEMLH
JEHE R R BT LR o A A 2 3R 05 ke
] HS-SPME-GC-MS 7%, BAPUE. AR 3H
Be U RS SR, Beili 2 At 2 078
.
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Determination of polycyclic aromatic hydrocarbons (PAHs) in tea
using solid phase microextraction coupled gas chromatography
mass spectrometry
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Abstract: In this study, GC-MS coupled head-space solid-phase microextraction (HS-SPME) was applied to detect 4
kinds of PAHs in tea and in tea infusion. After the optimization of the experimental consideration, the linear ranges
for the PAH4 signal intensity and their concentrations are found to be 0.3-150 and 0.01-10 pg kg™'. The detection
limit is 0.1-0.2 and 0.005-0.01 g kg™', with recovery of 72.6%-102.4% and 76.4%—103.6%, respectively.

Keywords: polycyclic aromatic hydrocarbons, tea, headspace solid phase microextraction (SPME), gas
chromatography-mass spectrometry (GC-MS)
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