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Study of the Method for the Determination of Bisphenol A in Vegetable
QOil by High Performance Liquid Chromatography
LIU Yong-ying, JIANG Wen-jia, HU Rong, WU Xian-shao
(Grain and Oil Quality Inspection Center of Guangxi, Nanning, Guangxi 530031, China)

Abstract: Through the research on the determination of bisphenol A in vegetable oil by high-performance
liquid chromatography, this article established the method for determining bisphenol A in vegetable oil.
Bisphenol A was extracted with acetonitrile.The extract was purified and eluted by the amino solid-phase
extraction column and then concentrated and reconstituted. After filtration, the extract was separated by
high-performance liquid chromatography, detected by the fluorescence detector, and quantified by the
standard external method. The methodological performance analysis showed that the linear range was
0.003 333~0.666 7 pg/mL, the correlation coefficient (r) of the standard curve is greater than 0.999, the

detection limit of the method is 0.007 mg/kg, see the quantification limit was 0.013 mg/kg, the recoveries
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ranged from 90.8% to 103.2%, and the coefficient of variation of seven replicate assays was 2.8%. It was

verified that the method had good linearity, high sensitivity, good repeatability, accurate and reliable results,

and could meet the requirements of GB/T 27417—2017<Conformity assessment-Guidance on validation and

verification of chemical analytical methods>, providing a technical basis for the scientific evaluation of the

content of bisphenol A in vegetable oil.

Key words: Bisphenol A; vegetable oil; high performance liquid chromatogrphy; content determination;

method validation
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XPFRIERIEDIGE, AT TS R e . SRR
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WH, FelRBYILARE, FrEEBENEE,
PR, 25 BEXEF XU A 75 AR b R b i 4
AT T HE . 2018 4, MK KA kKL (EU)
2018/213 HLE £ 42 il A v A XU A 32 S FR
4 0.05 me/kg™, HrP B4 LE S . Rk EYY
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EAT, FRE &R = a5 A BTN
SRLZS SR, AT A R I YR 2 A T R A

i A7 R 0 R, R DK AR v oS A 1Y)
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30939—2014 ) { 5 H Ak it OBy A IAE W
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W D7 35 B AN 35 A b OBy A R

BEXT LRI, ARBFFCARYE X A 1R
oAy T WA G SCIR TR, B SR FH i 50ROHH
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FEE S PRI 25 4, [RIRHRE A% PFE fb
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R es ). ZEEeFH (b)) AIRAR; midse
TRESODHL: PEERRHRBHE (P ED) A ;
ZE IR G . SRR AR A IR A K
WRWAL: i BV G A RA ] 2 5L B A
BokE (500 mg, 3 mL): KREIHEHCAREHE A
FRAF

Xy A bRUHERI T, 2EEE R 99.8%: HE1TH =
Fl2EmFEBe s CHE (@5 ), —E B e Ai%g ).
iR (kg ). HEE (EBkg ). FEBCH/RE
o CpE) AIRAFR; SE8RHAIK R —20K,

1.2 EWHE
1.2.1 50 e il

0.1% H R /K % T - B 1 mL H R T 1 000 mL
A, MUKESR, WAEBA &,

CNE-0.1%F FRK W (43+57, (R ): B
430 mL ZJEF 570 mL 0.1-% BRIk W, 1R,
1.2.2 RifEE S

WU A ARIERE S . MERRFREL 0.016 7 ¢
(RIS A BRUESH T 25 mL 25 s, FH s e
FFEEL AT A AR HEY) TR 415 99.8%,
SEBR I AR E A SO B 666.7 pg/mL. 7R
0~4 CTFEOGHAE, ARBOHHA 6 MH .

XB A bR fE ] A A U . ME R RS R
666.7 pg/mL A A ARERERIEIR | mL F
100 mL ¥ &), HONEREM, HERZZE,
Hic il % 6.667 pug/mL B A B TR 7E 0~
4 CTRROGLAF, ARINN 2 i,

123 ANERS BT S5 A TG b B 7 vk

1231 XEF@aPr & @5 . ZORBAX
Eclipse Plus C18 #, £ 250 mm, 4% 4.6 mm,
RiAR 5 um; WENAH B AH: 20, AAH: 0.1%H
PRV, BEIEVENG, AR DEIF s MR VE
461 43% B (0~10 min ), 43%~100% B ( 10~
12 min ), 100%~43% B (12~ 15min ), 43% B
(15~23 min ); ¥ 40 °C; ZOEKMEE . A
WK 230 nm; EHPEK: 313 nm; JRk:
1.0 mL/min; #FFEH: 50 pL,

1.2.3.2 WiAEIE FRECL g RS2 0.000 1
g) AT 15 mL BEWHE.O0E P, A 5mL

N, WIEPRY 5 min, 7€ 15 °CF &0 3 min( %
4 000 r/min ), 37 BIURHCEIE W, W4ET 50 mL
WA, RPN 2 5 mL 20, 4riE
S ERBIER UL IR, &I 3 I B, T 40 °C
WL 2% K B, MERINA 10 mL — 5 FF Be i i
B, TRk PR B U IUE ,
K 2.5 mL, i ZFEEAHA U, RERE SV RO o8
Je, FH G ke 5 mL 43Uk Bk AR AR O
FEMA R, /5O 7 mL 5P,
FH 10 mL B3 e AR VEIN , 40 CRMIE
iz T, M1 mL ZMg-0.1% W ER K % 07 i ik
WY, it 0.22 pm A HUALIERE, WA BRI T
(=551 R A= Y @7 R RN al S
1.3 HESHF

O SRR A . PR, BELARFR
oAk, ol SRS AR AT I i, 7R
i GB/T 27417—2017 { G A& PEE fb2= 00T
DA FEIEFE g ) #EAT AN, P A Bdn 4
RIGHAZIRUERE S A PEORIAT IR 4307 o A5
55 ¥4 1% FH Microsoft Excel #E47 40405 Ab 3 Fn (& &
2, SRR AE T 2 K340 Agilent 1260 5
ROHAR T {CER AR Rt
2 ZHREITR
2.1 BILEHHMRL

BURED A AR S, 3l 2 ks e R 58 i
2, X A FURE S RUIARAE g B ms e, 98 O
SAH LA, BORAE A Hgab JC T e, HOAUE
A 5 HAbE R/ B BEIRE] 1.5, PR SR T BN
LG 22 &R, e s G/
0.1% H R 7K V5 W Ah 8 R M0 A e DL ) T Bl AR 25 1F
HAZHEBE N 43% (0~10 min ), 43%~100%
(10~12 min ), 100%~43% ( 12~15 min ), 43%
(15~23 min), @FEILE 1, HGEEEEGE,
HErp L THese, 2EsiEar,
2.2 BEUREMMTL

%2 [H FhrifE GB 9685—2016 H£r i b4 B3
By A IR E RN 0.6 mgkg MLE, HHF
0.667 mg/kg MARAREE , 25 Z2 AN [R] B2 B U I s XLy
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A IR EE S DRI RN R 2 B L
BOREL, M5 RIE 1, L ERmgs R,
FE LA IRBON 3 IR,
2.3 EBETRANERE

PEHE 0.667 mg/kg MMARIEEE , H%55.7.10 mL
ANTRVAFR 21 Ve Rt 22 5 A AR R R, XL A 1Y
MIACRAF O, DA RIS 9 /N ff e e A R M
IRAL, MELERILE 2, ZHEKGIEE, e
EALVEBERARFN 7 mL,

F1REHREUR S A E R 2 R

Table 1 Determination results of recovery rates
of different extraction times %

Eiaiid 6 YR 72 45 SR A ] i % [
WHER 2 3 4 5 6 THE R

1 91.0 899 914 89.7 89.8 91.7 90.6 1.0
2 925 940 97.0 915 913 962 938 2.6
3 96.2 94.1 97.2 949 1009 96.2 96.6 2.5
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1.0
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YA AAR i ﬂ%
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Fig.1 Chromatogram of gradient elution of mobile phase
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Fig.2 Determination results of recovery
rates of different eluent volume

7,96.7 &

- K %%

24 FiEFMHREER
2.4.1 LMV B RTA G 25K

K FAMRIE B AR E M 2t A7 b HiE

il 8 MFRUEMTZ i, ZhIbR eI ILE 3, ¥
JE 435129 0.003 33, 0.006 67, 0.013 33, 0.033 33,
0.066 67, 0.133 30, 0.333 30, 0.666 70 pg/mL,
LRV 0.003 33~0.666 70 pg/mL, i FR %K
M1, LA R T

Rel. Res% (1): 8.544

0 | HIRFR$L: 1.000 00
0 0.2 0.4 0.6
R EE/(ug/mL)

B3 WE A bR a2
Fig.3 Bisphenol A of the standard curve

242 JriEK R

PR A AR WA T8 0 R, I HE
W{E, BEERIRME LA AE 2~3 AYTE il Bk B A kA7
D7k B AN, B W 25 M 0.006 67 ng/mL,
PRI 25 R oAy TR IE . R S E
FE BN A55 2R LA, W S B sl 2 %
{5 W Lo W (B ) FT AR B i, PR RS il — A%
PEATINFRIRES , REIAH 2 f5 (5 08 b A ME SR B /N T
50%, %] SES R RVBRUE D R B, I 2
RULER 2, B kA RS 0.007 mg/kg.

R2 AERHRMESR

Table 2 Determination results of the detection limit

%5 7 8 /(mg/kg) (LA FEMEEE R
1 0.003 03 1.1 B
2 0.003 30 0.95 B
3 0.003 08 1.1 B
4 0.003 77 1.1 B
5 0.003 37 2.1 FH 4
6 0.003 23 1.7 B
1 0.006 86 2.3 FH 4
2 0.007 17 2.1 FH 4
3 0.006 04 2.1 FH 4
4 0.007 16 2.9 H 4
5 0.006 69 33 FH 4
6 0.006 87 2.1 FH 4
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TEZS ERES P 2 A R
0.013 3 mg/kg ) MU INELHEAT AR SEES, BHUE T
BB, SPATIE 6 W, TR 6 RINE SR
IR AR S R A, MRYE GB/T 27417—2017
Bk A ISR B ISR, bR /NT 0.1 mg/kg
AIFE R, ISR BRI R 60%~120%, A%
BORANT 15%, 6 I PISCRIEFA 92.6%~
100.2%, UL 3.

®3 FEEERVESR
Table 3 Determination results of the quantification limit

'S MEH/ (mg/kg) [HCE/% PR/ % 285 R EU%

1 0.013 1 98.8
2 0.012 7 95.7
3 0.0123 92.6
97.0 2.8
4 0.013 0 97.8
5 0.013 3 100.2
6 0.012 9 97.3

SGE 700, THRHAFBE RS 5 R, I E 4
UL 5. Z5RERM, EE 7 WIRIBCRSS R 2
GB/T 27417—2017 H1fff 5% B ifgask | M2k
W 60%~120%, K% BEER/NT 15%,. &5
UE, 7 Y 5E [FISCRVE A 92.6%~103.2%, F-1
IR R 99.1%, 285 RECH 2.8%, Wi JrikHg
B R
F5 AEREENESSR

Table 5 Determination results of the precision

MR SIS bR(E  SFEE

g DEM

/(mg/kg) 1% /(mg/kg) /(mg/kg) /%
0.0320 96.2
0.033 6 101.0
0.033 2 99.8
0.0320 96.2 0.0333 0.033 0 2.8

0.032 8 98.6
0.034 4 103.2
0.0329 98.8

N OO L R W N =

244 JrLIEWE

TEZS FRE S P INAGE 520U A AR R 1 T
IR WSS, SR BEAKSE 43 502 0.033 3.
0.333 3, 0.667 0 mg/kg, HEANHME 3 W), 5
ISR AR 5 R, e 25 R 0L 3% 4. A4l GB/T
27417—2017 Hfffs% A R SE B A9 2R ,0.033 3,
0.333 3. 0.667 0 mg/kg AR FIEER 35 N
60%~120% . 80%~110%. 80%~110%, A% =
KITH BRI 15% . DF 1%, /NF 1%,
B R =V BE KO 1 5 125 L A B 406 2 0K

R4 FEEMENESER

Table 4 Determination results of the accuracy

s N . 4 AR5
/fiﬁ) /ﬁ?&) % /?;?ii RH%
0.033 3 0.0320 96.2 0.033 2.5
0.033 6 101.0
0.0332 99.8
0.3330 0.327 0 98.3 0.320 2.3
0.3130 94.0
0.3180 95.5
0.667 0 0.642 0 96.2 0.639 1.6
0.628 0 94.1
0.648 0 97.2

245 HEKEEE
PEHE 0.033 3 mg/kg HEAT NG I IE, &

2.4.6  N[EIFNEAR Py i ) IE B B AR A

AN [E R SR Y 2 ERE S Y AR & B K P2
4 0.333 mg/kg, iEat IR R TITA, EoK
[ RTE FIAE 80%~110%, H -7 56 A A XT A1
ZVUNT 1%, MESRIE 6, FREW, 18
0.333 mg/kg % f K-, X TS [RIBh A 4 i 11 [l
WCR AR XA 22 45 R PTG 20K, ARITE IR
BIngi 2Bk .

F6 TREMIEDHEREUCER

Table 6 Results of accuracy determination
of different vegetable oils

P ME E/(mg/kg) [IRER/% TSR/ % FHXT A%

K 0.326 97.8 97.9 0.4
0.327 98.1

A 0.338 101.6 101.2 0.8
0.336 100.8

SHFFIH 0.335 100.7 100.3 0.8
0.333 99.9

SEAEKF I 0.318 95.4 95.9 1.0
0.321 96.4

SRR 0.331 99.3 96.9 5.1
0.314 94.4

K 0.303 91.1 91.0 0.2
0.303 90.8

L2 i 0.320 96.1 95.2 1.9
0.314 94.2
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A FEAEN AR Z F R A b, A2 T

BOBAH TR DA 03 P o0 A S B TT ik
ZITIRMEREFEEE, Tk R 0.007 mg/kg,

P =N
E

FRA 0.013 mg/kg, 7 VK H &M E 45 R 1) 28 5

AR 2.8%, BN RILE A 90.8%~
103.2%. Z5REIH, 20515 A i S A

ot

M, R SAE, ERER), ATk

PG o fa] B H Sy BRAE Al A DA il oSO8y A
TR IS DL S AR R S
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