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 E.AHT#EI—H T HiCapt Benzo B AR E BB ik AT A B 64, . R 4L A 09 3 20k AR k- kbl ik, AR T
AT i P ORI (a) SR AGAR M o S ZAT b AR SR VA B TARIE MRS , A HiCapt Benzo¥ A B 48 B AL . Al & 4F 4
LC-PAHs# A &% 4% ;50% T -50%7K A 7 sh A8, ik 1.0 mL/min; 3% XA B SRR 25, AR 2R AW, K5 (a)
AT w25 420.1~200 ng/mL3E B A, 2505 5% 294 (R?=0.9993 ) ; 44 ] FEARAK (0.0213~0.0246 pg/kg). %k A FT44dm %
A it HF oo A ARAR ], BDKCR 4 93.06%~104.52% , A8 3 47 AR £ (RSD) #72.12%~3.98% A S FT #2 ) 48 2 B~ 2 2R AR
&35 (A 52 AR 25 ) AT AL B ) S 2 RO A T S, Ak 20l 2R 5 (a) 30 B BUE M R 1 T k.
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A detection method over benzo(a) pyrene in Camellia oleifera Abel
seed oil by HPLC-FLD based on HiCapt Benzo solid—phase
extraction pretreatment
LI Sheng—tao'?, GONG Ji-jun'**, WU Min*, TANG Jing'?

(1.College of Food Science and Engineering, Central South University of Forestry and Technology, Changsha 410004, China;
2.Quality Inspection Center of Agricultural Products of Beihai City, Beihai 536000, China;
3.National Engineering Laboratory for Rice and Byproducts Processing, Changsha 410004, China;
4 Institute, Xiamen Entry—Exit Inspection and Quarantine Bureau, Xiamen 361026, China)

Abstract: This study was aimed to establish a highly efficient method of high—performance liquid chromatography
with fluorescence detection(HPLC-FLD) based on HiCapt Benzo solid—phase extraction time—saving pretreatment
for benzo(a) pyrene [B(a)P] detection in Camellia oleifera Abel seed oil (COASO). Samples of COASO were
dissolved in hexane,and purified by HiCapt Benzo solid phase extraction(SPE) column. The detection conditions
were as followings:LC—PAHs chromatographic column,50% acetonitrile-50% pure water as mobile phase,flow
rate 1.0 mL/min,fluorescence detector,quantification by external standard method. The results showed that
standard calibration curve was linear over the concentration range of 0.1~200 ng/mL,with the regression efficiency
(R?) of 0.9993. Furthermore,the detection limit was 0.0213~0.0246 ug/kg. A recovery range of 93.06% ~104.52%
and a relative standard deviation(RSD) range of 2.12%~3.98% was exhibited when the method was employed
to detect four samples of COASO added with [B(a)P] standand. It was suggested that this detection method of
SPE-HPLC-FLD established in the study was a suitable one for [B(a)P] detection in COASO,for its obvious
advantages,such as simpler pretreatment,more sensitive and more efficient.

Key words : Camellia oleifera Abel seed oil(COASO) ;B (a)P;high—performance liquid chromatography;solid phase
extraction;detection
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SR AL G877 121 24 10 il S5 FF o, BRI Dy o il ek A
g mE R, e e RE ST — R IR (@
TE[B (@ Pl. B () P& 2 B 75 K (PAHs) 2540 G427 1) it
TR, HAT 5 A 1 850 -1,

FI AT 5 £ R4 i A B (a) P 18 18 [ 53 bR
J7VEA 3, AT 2¢O 43 06 06 BEvE (GB/T5009.27 —
2003) « H ] bk 7,72 (GB/T5009.27-2003) F1 52 41 5 5%
WA A% (GB/T22509-2008) « M ERAED IR FEHT .
RS TSR, 3R i AR AR ERAE A
FEPE R B AR 25 14 )

WA A G 2y, TR = £, HIEB @QPH
TR AT M DA T R i, T8RS T SRR O AT VAR R T
Wi AL T, AT 22 325 B EL 1 43 BT 11 25K, SPE i Ab 2 74+
AR, B A A0 T 182 L 4 A TR A5 Pt | ik
151~ I L AL AT, R S HPLC IR L e s A £
Al B (@) P19, g U H SPE-HPLC-FLDAS U /5
{ETI B ) P, B AT R U RS FUORS 25 % . Yang
AR H SPE-HPLCYE KL M T LA £ FH il OIS & 4%
WO FIHAE T B GO P, A T 35 7 IR R S . il
Zf v S HoAh o W i o 25 57, S5 s %
S8 K, B SPE-HPLC-FLDVEH T 25k B (O P
FIRTIN , Fe S HOm AR 2R, AR Je 4 SR 1k, 18 R WL AT 26
T FTHRIE .

A3 PAHiCapt Benzo % FH [#] 4H A5 B A %) 9 45 FF
HEAT BT AL B, SR LC—PAHs % FHWAH (0 i K, B 70
GRS PR AT v 0, LGRS B0 i SRS I 9k 25T v
B () PIJHPLC—-FLDV, LABH Ay 25 ¥ v A 7= 5 i 3
WA B ) PR A U i e i 2 2%

1 #MR5F=E
1.1 #REEE

FERENN ZKF B ul R Bl 2R B il b AR B R
W FESZIG s A 1 ~105 T Akl g
TIRIRIGHEETT ; B@PHrAESLY  Dr.Ehrensterfer2 v ;
EEkE HTEE. NG MR EG I Tediazs v, 34
M AL (AR .

Agilent 1200 75 KO AH ARG 450 HE 5 D' A I 2%
(FLD) , 3£ [{ 22 HE46 2 7] s LC-PAHs 2 3% A+ (25 emx
4.6 mm 1D, Supelcosil TM 5 pm) & [H Supeleo; [#] #H
REHL 2 (Large Volume Sample) ¥ Supeleo ;
Vortex—Genie 2UERTRE G 25 2£[EScientific Industries;
TurboVapO LVE/SIKITIEE  F5[EBiotage; TDL-80—
2BEGHL R R 2E AR s HiCapt Benzo it A1
FEUAE gEZR B GRBO A7 B A ] 5 CohE DR 4
PERAT g AR AT SR B IR fE[E
Simon Aldricho.

1.2 XWHZE

1.2.1  FedEdwsl 24 R mLIFB (@ PARIE
FRE A1 mg/LIFIAR AL Al 25 VR, T3 By 25 s, e Ae 1
4 CUKFIH 5 -

1.2.2  FEANETAREE

1.2.2.1  $2HU  FREXO.5 gith 2K A 5, BT 50 mL
NGB O T, I3 mLIE RS iR, Wit 1 minii
¥, A2 mLE 27K, Bl min, 4000 r/min &5/
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3 min, )22 mL, 51540 .

1.2.2.2  #F4b SR 1291 302 [l AH AR IR v HE AT R
TR R A AP E I by A A w7 N o 1 B e 2 S
A s L ] AH 2L O AR OIS mL Sl <2 mLiE &8¢
BEATIEAL s BAE: L1221 g ok B, BRE R
2 mL, Jii# 1 mL/min; #RVE: £ LR e S, A
3 mLATR A HE5 1IE OB TR 5 MR 1:4 G/ [RDE, Wk
PRI T 25, B /Rl e 3 mL A ER PR, i
2.0 mL/min, WA PG, 55T 50 °C FH AWK+,
IN0.5 mL A EE IR W AR, E 2421 mL, 28 NEFEH,
RErHT -

1.2.3  AYEREAT AZMALER : LC-FLD (Agilent 1200 ;
035 4 : LC—PAHs % FH WA (A 35 45 (25 cmx4.6 mm
ID, SupelcosilTM 5 pm) ; BEFEIE10 s £330 °C; ¥t
FAH: 50% LM -50%7K , ik : 1.0 mL/min.

KD B« 2 SR I 25, 2 6 4 2= 2% 1H SKbr v

{GB/T 24893-2010F) At 41 JIi5 22 B4 75 k& iy il 52 ) 5 1)
[6]29.20 min, 3 & % K (Ex) 270 nm, &5 ¥ K Emd
324 nmo
1.2.4 B PhauElh el A FARAER 3 AR I F
FEH1450.1.0.2.0.5.1.0.2.0.5.0. 10,50, 100,200 ng/mL
TONAN[FIR P ) B () P BE AR HE L, SR 1.2 310430 4%
A AL, DUORE &S AR B B ) s R, AR T A 5
o OB RE o, ST ER MR U 7 R, A 0 AH 6 R S
HER .
1.2.5 B PREIAHAIUFERIERE 593 FH CofE AR
FE 96 B B A Bl ME A AL B8 AT LU 2 HiCapt Benzo
(2] AH 25 I AE W BF0.5 mLIREE 10 e/ LIYIB () P H I
BRUEG W, A3 KA S5 122 AR B 7L
il 3506 J5. 5T AH A% HORE S W48 o2 25 05, EHLO AT, BATETIR
R WA [i] [5]AH A BT B ) PR B 2% 51 o

L2219, 2K Pl B P T3 mLiE &
YT WO R E, AE1.2.220 A0 _EREIN FH T2 mLik
LA, T DME IE )& SEFR IR CR  THEE 20 20

[AICR (9) = (W x3/2—Wx3/2) /Zx100

oAb s W R AR R Sl 2 8L, pe/kgs Wosks 25 FIFF
S E A, we/kgs Z AR E, pe/kgo
1.2.6  [EAHAEHCGERR AL RE 53 0 FH i . L)1 -
AR R S e A S e 771, BAB () PIRTIRCR Sk 25
EXFRbR, LEECTE [FIRE BB s AT, AN [A) 36 i 71
X B ) PIABE B R .

1.2.7 ] AH 2% Bk Wi 771 e 4 FH B O A 2 S 5 e
B () P& 3E I PE I 77 &, 762 mL (10 pg/L) B P
BrvE UAEW B A S, BAS mLA 3% B v e 57 2 4 T
VeI, BN mL, 435EAT o AE R B &
1 mL/min & LR, EEAFT FH1.2.3.4.5 mLyE L)
BEAT VRSB () PIFT[EIKCE , DA i D0 a%e B 5675 11 e
& (mb .

1.2.8  ASADRE M2 BE W 57l B Gad PANAR [l i 2 30
FE AT AR S ARSI BLO0.50 ¢ il M i 254 B
VT V2B T KT 2B vl vk T T T vk R R il Ry %
FEE S -6y, B T25 mLEE M 2504 T, 7F
345 v KRS S P D500 WL (10 we/L) B (a) PER
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WE T AR, PRZIRET, S AR3UME R 28 (I . Z8Tii Ak
HE FALEZI .

[F] IR, 326 5 100 AN [H] it W T 85 3tk K F i Al X
HoB ) PE AT, 5 AR S F A I 2 37K
1.2.9 HAESHT  SRHISPSS 18.04k 34T 8810 H7 o
2 HR5HMH
2.1 B(a)P#rf 2k i

BOPRAERI L WK 1. 1wl L, 4£0.1~
200 ng/mL3E W, B (a) Phx #E i 28 50 171 U3 7 72 4
y=3.2051x+4.7649, 1H I< R FLR*=0.9993 , £ t1 FR 24
0.0213~0.0246 g/L, W RAK T 17 & al S5 BT 4 7 vk
RIS H BR (0.2 mg/ke) » Ui BRI 712540 B () PAST I 11 2R
BB G 10 wg/ LI B () PRRAE IR (0335 B LI 1,
B (a) PRAFR A I 2135 ] UL 2 .

700 ¢
L y=3.2051x+4.7649
oL R>=0.9993
500 p
2 400
4
= 300 |
200
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0 i . i : i
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K1 I @ i 2k

Fig.1 The standard calibration curve of B (a) P standard
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Fig.2 Chromatogram of B (a) P standard

2.2 EHFERMHERIEE

73 99 K Cos b AT (Silica) < 91 27 BL Ak AT
(FlorisiD «H# ' ALOsATE PA f HiCapt Benzo % ] [ii] 4125
AT XTB (o) PREAT W B, HC [ 4200 5 445 2R WL el o &%

21 BN A WA PR R (n=3)
Table 1 Recoveries of B (a) P of different SPE column (n=3)
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SRR, 5P [ AH 2 BURE X B Ca) PR B 4 R 2 Mg 17
10 25 25 5 (p<0.05) , Bt HH A [7] [ A5 25 I A %) B () P
W B FH A 2 25 55 . HorP HiCapt Benzo=Z< I EE [ AH
REIURE AR [P 2R F v, IR B T 92.28% , C o A RN 2R
K2, 488.45% , Florisil ki A Silicafl: 1 [0 2 ) 43 1]
A1 85.64%F182.78% , T il Ik A A BR AR 11 MK B M1k,
AN K53.58% . HI WL, S AERMIAHA IR A HiCapt Benzo.
2.3 EtHEFEBUSER T AIEE
[FIASE S AR, AN [ BE EF6E B () P HE N 2%
U3, 3T, SR VA B R G FE e A A e
TR [ A 3 i W =2 v T DL IR I A A e I 591 1)
[F] Wz 28 (p<0.05) , = B DI A0 — S0 FF BE %) B () PG
T8 58 7 452 i, AHL G R e I 050 700 14 5 5 A e A
25 SR MR, JIT L S #4358 % VN 4 R BRI 5
10000

90.00 F  F

-
X

80.00 F b
C
70.00 |
60.00 |
5000 | Il | |

P MR TR ol
K3 AFEVEBAIR R
Fig.3 Recoveries of B(a)P with different elution solvents
VE B ARG FRE AN 25 AN B (p>0.05) , by AN [
INEEERE R 75 57 W (p<0.05) o

24 EHREFEREBRFASEAENHE

AN FAAFR A ERIYERLEB G PR R R L2, th2
Frel W, FH3~5 mL A ER N, 5T 1~2 mL A R 2 5
A L HPNROCRAE LR B2 75 57 (p<0.0D) , A3 mLIA
] 350 56 1) P~ 249 [T e 5 B S v 1 FH 1 ~2 m LA T 350 05 1)
[ o 1 4~5 mL P E e ) [RICEE 53 mL A R
Ve IR ZE AT L, ZE A B2 (p>0.05) , Ak, M
T8 RN 2> BN TG G 1) A S5 SR 25 TS, VT 1) B
4 3 mL.

[l (%)

22 AT VLRI Q) RIS (h=3)
Table 2 Recoveries of B (a) P with different volume of
C;HsO cleaning (n=3)

BRI R B (min)  PIAAAAR (mD) EEeSC

] A AL BUEL: YRR bRk (gl [PIBCR (%)
Cis —E M 10 88.45+0.46b
Silica TR 10 82.78+0.31d
Florisil A il 10 85.64+0.78c

B PEALO, TR 10 53.58+1.54e
HiCapt Benzo i 10 92.28+0.46a

T FSBAT AN G 7R 2257 3% (p<0.05)

1 I 52.31x1.92aA
73.59+1.04bB
92.2120.61cC
92.0320.60cC

5 91.9320.94¢C
FE: FBIASA A FANG P RER R Z 57 53 (p<0.05), B Its
AFRKE FRRRZE W (p<0.0D .

2
3
4

wm A W N

2.5 AEFEERIE B 2 A7 i B (a) PN kR B 4 22 E
07 1 Am B9 A
2.5.1  AN[RDRS B L il 2K i B Cad P [ iz 4 300
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FE AN [FURS AR S 1Rl SR T TR b AR ] i % 52
25 WK 3 o M ASHE B PR T AFF B3 i 4%
T 56 P e R0 1T B R o SH PR S R AR IR A 23 43 51 A
104.52%.93.06% 98.12% .96.27% . ] B =& Fij 25141 ]
S AH 18 50 o v g AR T T B () PIA i
AP AN K 93.8% » I T AR SC T 432 7 V25 1 38 43l
SESE IR . mEKAFui AR B P B O PINAR RN 10 we/kg
IF 5 B T T 65 4 W R il ATy A, FLIAR [RNIBCR W] 2
15T BrockmannZ AL AR 1T B 52 ¥: (GB/122509-2008)
K FH AR ) b s B 1R S 56 =5 ] bl ) 45 B (8.840+
0.498) wg/kg!™, Ui I A SCPT B (ad PAS M 7 v 1)
B T E bR U7, PR AR SO e U VR AT AR s 11
SEFHAE

X3 AFEREFLEE WAL @ PINFR PR (n=3)

Table 3 Recoveries of B(a)P in different extent refining

COASO (n=3)
e bR IARRESCTE R
! (perke)  AMIME (pe/ke) (%)

FEHEM AR R 10
AR AR 10
THZRRT L 1 10
TS AS R 10

10.5228+0.0780 104.52+2.89
9.8560+0.0927  93.06+3.98
9.4642+0.1031  98.12+3.59
8.8763+0.0755 96.27+2.12

2.5.2  XF1OFF AT APl B O PE =R N
T HE 2RI A ST BT ST B () PRI T VR AT FEE,
ST 10 A 5] b R 28K 7 0l HH B () PEr R4 T 1 R,
F [F) sk 2% FH T bR 77 925 (GB/T 22509-2008) 3E4T T K
M, S b &5 9 WK 4 o 855 T AR FH W Bh 7 v 24 A A HH
B () Po K A ST 8t Uy vk, HoAth vl JIg & 8 A
0.9464~6.0185 pg/kg, For 65 K R H B 55 = 5 1A 2]
6.0185 pg/kg, HoR 25K, K 1824 5.3638 pg/ke.
Ge vt o3 AT &5 A W, ARSI 7 v AR HE &5 R 918
W 72 (p>0.05) , Ui HH A ST 7 VT 5, {H AR
H &l B bR ik 22 SR 5E, SR B b5 U513 i T A ST
S 725, Uk E A ST EE g VR A I R R PR AT o A
Fd T 10FN M ATH B () PRIIIEE R (n=3)
Table 4 The contents of B(a)P in 10 brands of COASO (n=3)

FEdh AT FRERR T (GB/T 22509-2008)
W5 B PRINSS T (ue/ke) B () PRI 25 2 (pe/ke)

1 3.5103+0.0781a 3.5116+0.0848a
2 5.3638+0.0306a 5.3701+0.0709a
3 1.0560+0.0411a 1.0615+0.0673a
4 0.9464+0.0374a 0.9475+0.0592a
5 1.1541+0.0188a 1.1562+0.0295a
6 6.0185+0.0175a 6.0260+0.0457a
7 2.2215+0.1001a 2.2196+0.1368a
8 - -
9 1.9366+0.0407a 1.9381+0.0815a
10 3.2366+0.0428a 3.2342+0.0950a

T “="FORARAT o A —FEdh, bR AR AN G - BEROR 22 5 A
23 (p>0.05) .

80 16208

H O R W

25 YL, BT 3% 1R T8 1O & R v 367 il 5k 8 1T g
T AR CIEA B A, HAb I & H — =B @P,
{ELIA) AR HY I bR AE (<10 wg/kg) > [A) I HAIE B, 4530
P83 7 v n) TR P i ARSI
3 it

KM HiCapt Benzo [l AHAZIAT:, LA3 mL A i 24 Pk
5t 5510, 973 S 1 mL/min, S5 vl 25K ol 3E 47 74+ 40 1 Ak
HE, HXTB () PAS I [H I 3205 3] 92.28%, ik 35 151 T
LAt ST 00 3] A K A

K4 SPERT AL PR AR 5 HPLC-FLD 45 A, A SCadt 57
Tl ZE KT B Cad PR i 2R I 7 s, E 0.1~
200 ng/mLyu [l Py, FAS HH FR50.0213~0.0246 pglke,
FHIEFREL (RD 250.9993, XS bt 22 (RSD) 242.12%~
3.98%, ks MK 3 24 93.06%~104.52% , 5 AT [E Hx
J51% (GB/T 22509-2008) #H bt , Ho iy Ab # 25 3R 45 1k
i e g 2 5 vy, AT AR v (0 S P L
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