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Determination of 16 polycyclic aromatic hydrocarbons in oil — tea
camellia seed oil using molecularly imprinted solid — phase extraction
coupled with GC — MS/MS
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Abstract: In order to analyze polycyclic aromatic hydrocarbons (PAHs) in oil — tea camellia seed oil
stably and reliably, a method for the determination of 16 PAHs in oil — tea camellia seed oil was
developed by molecularly imprinted solid — phase extraction( MIP — SPE) — gas chromatography — tandem
mass spectrometry ( GC — MS/MS). The samples were dissolved by n —hexane, then purified by reversed —
phase solid — phase extraction HLB column, Florisil column and MIP — SPE column, respectively, and
the recovery and matrix effect were used as the investigation indexes to evaluate the purification effect.
On this basis, the purification solution was concentrated by low — temperature and low — speed nitrogen
blowing, detected by GC — MS/MS in multiple reaction monitoring scan mode, and quantified by external
standard method. The results showed that the MIP — SPE column had the best purification effect on 16
PAHs. The linearity of the 16 PAHs was good in the range of mass concentration from 1 pg/L to 50 pg/L
(R*=0.995 1), and the limits of detection
(LODs) range from 0.01 pg/kg to 0.20 pg/kg.
The recoveries varied from 71. 5% to 116. 3%

Y75 B #:2021 - 09 - 06; &[5 H#{:2022 - 06 - 11

BEE£U B MMl B AAEE w0 H % B (XLK201916)
HEB R A A (1985) 42 Sl Wit BF5 97 1A £ ik with relative standard deviation of 1.5% to 13. 8%
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sensitivity, low detection limit and good precision, and is suitable for rapid and accurate quantitative

detection of 16 PAHs in oil — tea camellia seed oil.

Key words: oil —tea camellia seed oil; polycyclic aromatic hydrocarbons; molecularly imprinted solid —

phase extraction; GC — MS/MS
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FRIE[a] IERREE N 2 pe/ke, KIF[a] B K IT
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i bR | v TR D L e iR AR R AR A
R AT REAE A B A 2 ER IR T 5 B0
AR T Z 3105 AR

AT 2R, T 22 3R 7 a5 el Y A1, 75 22
KRB IR L BR T, FHAT, iR 2
PRI Y R A BE 7 1 3 A Ak — WO AR
S HEEC BB E @R (GPC) T Ay N
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pe/mL, I F3EE o2si A IECKE A5, (i
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HERRIC Y 0. 25 mL ZH 35 AR T 50 mL
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TG IR HE A 25 W, 4 C IR A7 743 I W 0. 01
0.02.0.05.0.10.0.20 0. 50 mL #xERE 45 W 5] 10
mL 7550, 430 IE © b e 25, Be il al 1.2.5.10
20 .50 pe/L BREEIR SARE TAEW 4 CARAE, & .
1.2.2  FEELHTAREE

HLB /AL HERRFRHL 0. 5 g Y ASFFIHAE i
F 10 mL b4, A 2.5 mL 2 mol/L & & 1k
P - AT 70 Cokig A 1 h B RC 5,
80% (1) H BV VA B 2 10 mL #5404k, #+ HLB /)N
FEZGFEAHAE R E T, 5eH 5 mL HEE, FEH 5 mL
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80% I 15 W% AL /INRE 5, R R AR VR B A,
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FAWE 1 L/min 8K E K E 200 pl, HIE
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BNEEIE R, 6 mL IE C ik, R R R
T, fe 5 A 10 mL G0 Be R, WS4 VR I VR, #E IR
JE30C AWM 1 L/min TR HERKE
200 wL, HIFCHEeE R 1 mL, £ 0.22 um AHLIE
U8 J5 B TR A A GC - MS/MS 43#r .

1.2.3  GC - MS/MS 5#7 &1

GC 451 :HP - 5MS EAN4E 3% 4E (30 m x 0. 25
mm x 0. 25 um) ; FH AR T 90 46 B 70 °C R +F
2 min, P 25°C/min A 3 & & 3 150°C, 1 LU
3 °C./min i B FHE F 200 °C |, 55 LA 8 °C/min [134
JE TR 3] 280 CIF-AREF 12 min; HEAF LR 280 °C
HANEAZAST(99.999% ) , i 1.0 mL/min; A
SRR R 1.0 pl,

MS 254 i F % il (EI) &7, g 70
eV, B FURIE E 230 °C, DUM AT 150 °C , f& 2k
T 280 °C I FAIRER B[] 5 min , AT 22 HL R 35 pA,
MRM £ iz o W DA, AR S5 3R 1,

R FHIGE T AR 1 o

&1 16 7 PAHs R BB EEE . EMS FRUERE

hs WEY £ B8 B ]/ min AT > TE T (m/2) i HL R/ eV
1 Nap 6.416 128 >102. 17 ;128 >78 30,30
2 Acy 9.479 152> 126" ;152 > 150 30,25
3 Ace 10.018 154 >127;154 > 153" 40;20
4 Fl 11.752 166 > 1155166 > 165 40310
5 Phe 16.103 178 >176 " 5178 >152. 1 40330
6 An 16.338 178 >176* 5178 > 152. 1 40340
7 Flu 23.193 202 200" ;202 > 152 40335
8 Pyr 24.290 202 200" ;202 > 151 40340
9 BaA 29.389 228 >226.1% ;228 >202. 1 30530
10 Chr 29.552 228 >226.1% ;228 >202. 1 40,340
11 Bbf 32.864 252 >226.1% ;252 >202. 1 40340
12 Bkf 32.942 252 226" ;252 >202 40,40
13 BaP 33.931 252 >250 " ;252 >226 40,340
14 InP 38.912 276 > 274" ;276 >250 40345
15 DaA 39.171 278 >276 " ;278 >274 55,55
16 BghiP 40.283 276 >272;276 > 274" 55,50
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115. 6% Z Ia], {H & A W35 ) Sk B 5 181 ml LA i
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R, WE 2 AIE Y ZRIRZELE,, SRR R A
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K AR AS SR AELAPR T Fp U RE A 4 JEE 114 10% , 775 JU) 17 BB
AR = 3R 055
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2301
]
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2.3 RRREAT S ARG RELBME TR

SO R R L, MR A X 22 B8 5 I Rl R 5
MR, >R FHFRE S U, WK 22 T I, /N 2 3 05 48
(ZE ek JE i FEE) MR I8 72% ~94% ,
T UG Kk B A i AE 30 °C, U A I AR
1 L/min, HWR % 200 pL &4, HHIFCRERE R
1 mL, AT LR R A5 HITE 15% LA o
2.4 FiESEiE

FE1.2.3 Z50F T, Dhbs v WA JoT o R B ()
S AR bR, AH N 0 TR Y 2 BEAE (y ) S A bR il
ek, 16 F Z B 58 7E 1 ~ 50 ng/L Y HEINHE
A RIFEMEC R MR E(R®) =0.995 1( W&
2) o LIBURERE 0.5 g it LIME ML 3 315 B 4G
R (LOD) {FME LY 10 3153773 e i BR (LOQ) ,
RENATT L 16 P25 1@ K H R4 0.01 ~ 0. 20
ne/ke, EEFR A 0.04 ~0.65 peg/ke,

x2 16 WHESAFTRULEFTRLHREEER

L e et X R o th R/ FE IR/
(pg/L) (R*) (pg/ke) (pe/ke)
Nap 1~50 y =7 031.86x +2 470.73 0.999 2 0.06 0.19
Acy 1~50 y=3737.07x +1 186. 60 0.999 5 0.04 0.15
Ace 1~50 y=16311.99x + 1 186. 60 0.999 2 0.02 0.07
Fl 1~50 y=15528.71x +5 928.28 0.999 3 0.02 0.08
Phe 1~50 ¥ =10 595.85x +3 516. 86 0.999 3 0.04 0.12
An 1~50 ¥ =8302.88x +3 314. 64 0.999 1 0.04 0.14
Flu 1~50 y =18 077.88x +4 544.27 0.999 6 0.01 0.04
Pyr 1~50 v =18 088.43x +5 527.60 0.999 4 0.01 0.04
BaA 1~50 y =17 421.58x +1 729.48 0.999 6 0.03 0.09
Chr 1~50 y =18 738.18x -1 735.39 0.999 8 0.03 0.09
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gR2
ey LR/ St *ﬁa‘é:%%fﬁl R Hy R/ JE i f/
(pg/L) (R%) (ng/'kg) (pg/ke)
Bbf 1~50 y=2110.24x +2 783.19 0.996 0 0.11 0.36
Bkf 1 ~50 y=2172.59x +676.07 0.995 1 0.08 0.26
BaP 1 ~50 y=8263.40x +4 418.32 0.999 5 0.09 0.30
InP 1 ~50 ¥y=3085.70x +5 017.01 0.998 0 0.20 0.65
DaA 1~50 y =3 670.90x +8 360. 12 0.996 7 0.14 0.47
BghiP 1~50 y =4 905.78x +4 238.36 0.998 9 0.04 0.13

FEAS FHATFFHAE S b 39 2 .10 .20 pg/kg 3
IR 16 T Z IR 5 KRR A b TAREW, $ B LA
DA B SE 58 7 B AT AR ISR S5, AN T K
SFHEE 6 U, LA X bR 2= (RSD) 25 42 5 1% 1 KG

IFRACE R, 16 S Z 3R 5551 IR H 71.5% ~
116.3% MM ARUEM 220 1.5% ~13.8% o %57k
HAT AL oy A BRAR R S A 2 4 & T
TZRFFR R 16 FhZ 3 I7 52000 5E

BRELAERILE 3, K 3 AT, 7E 2.10.20 pg/kg
x3 16 MBARFTRMEINERBEEE
P 2 pg/kg finkroKF- 10 wg/kg fnkrKF- 20 pg/kg hbroK-F
145 %/ % RSD/% [/ % RSD/% [/ % RSD/%
Nap - - - - - -
Acy 93.2 9.4 89.4 7.6 92.3 8.9
Ace 81.3 13.8 84.7 7.2 92.6 6.7
FI 80.9 5.7 85.4 7.4 86.7 6.8
Phe 82.3 8.3 92.4 5.1 89.6 6.4
An 87.7 5.6 105.3 4.3 93.4 3.9
Flu 71.5 7.3 86.4 3.8 84.3 3.4
Pyr 9.5 6.4 103.2 2.8 105.4 1.5
BaA 82.4 7.3 93.3 4.7 95.6 3.9
Chr 93.4 5.8 100.3 2.8 105.6 3.4
Bbf 102.3 10.2 108.3 8.0 114.6 5.2
Bkf 74.6 12.7 84.1 9.3 91.4 4.6
BaP 96.0 7.0 98.2 5.4 112.3 3.8
InP 87.4 6.8 102.8 4.2 116.3 5.0
DaA 78.4 7.6 89.7 5.4 88.9 4.3
BghiP 83.6 8.2 89.6 4.6 96. 4 3.2

- R ER R SRR ER R, HA R

2.5 EIRAESM

iz FH T ST A 5 6 T B AN ] A R 4 033 25 7
ARSI 2 IR 558 o U TR I, 25 SR gk 4 iR
H AT, 3% A il b A e R0 [a ] i B &
N0 pg/kg, T 4 ATE I, 4 03I AAF AR 5 1
FI[al AR, F i 0.43 ~1.83 pg/kg,
FFA T E KRR 2R . 28 B B 4 AR

R ™ o, To R E [T i3

552 ~3 WRRZ ISR AR R, i fe K
IR JBE e A RS B At B, IO i 5% ) A Bl o 76
AP P AR ZOR 0 AT 1.2 3 Sl kel
FEAD 4 SRR 16 Bl Z PR 55 ke AR HY & 4 T AT
3 ANKERD, G PAHA i W R s ofi, 36 2o A1 3
B LEH 4 SRR ol B B T, DAL I TR R
SR FH IR B 8 €0, 77 32 Jd B e P ) 22 30 054
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F4 TERHSWELER(n=3)

e 1 5k 2 5H 35 4 Sk
&4/ (pwke) RSD/%  &/(pwks) RSD/%  &8/(ng/kg) RSD/%  /(pe/kg) RSD/%

Nap 14.24 4.13 23.88 5.64 31.98 3.84 51.90 3.26
Acy 1.27 2.43 0.31 5.15 0.25 4.78 4.82 4.98
Ace 0.19 5.01 ND - ND - 2.42 2.43
Fl 13.56 2.48 4.69 1.26 2.38 4.32 11.36 5.30
Phe 6.71 5.20 1.25 2.45 0.89 2.06 13.28 3.38
An 5.65 4.74 1.12 4.56 0.55 5.23 13.89 2.79
Flu 2.87 1.08 4.13 1.46 2.74 3.47 6.87 2.24
Pyr 14.45 0.89 2.88 2.34 5.53 1.32 17.29 1.89
BaA ND - ND - ND - 3.81 5.62
Chr 6.27 3.26 2.66 4.12 2.74 4.38 10. 86 2.47
Bbf ND - ND - ND - 0.53 8.11
Bkf 0.39 4.55 ND - ND - 0.78 5.79
BaP 0.62 3.75 0.43 4.33 0.59 5.75 1.83 4.20
InP ND - ND - ND - ND -

DaA ND - ND - ND - ND -

BghiP ND - ND - ND - ND -

TE :ND SRR AR A
3 & ®
ABEFEAAL T Il 2kl 16 B2 3R 07 ke &

I 7E B A T 1% 0 E 201 B AT B A SOR B

R AR IR S8 B W 4, A R0 b T2 ~ 3R i %
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