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Comparison of three improved liquid chromatography methods for
determination of aflatoxins in vegetable oil
YANG Jing'”*, ZHANG Xiaoyan'?, HONG Ling'”*, SHEN Na'?,

HUANG Li'*, XU Yanxia'?

(1. Hunan Provincial Center for Monitoring of Grain Oil Products Quality, Changsha 410201 ,China; 2. National
Engineering Laboratory for Deep Processing of Rice and Byproducts, Changsha 410201, China)
Abstract ; The sample pretreatment conditions and chromatographic conditions of three methods for deter-
mining four aflatoxins ( AFB, ,AFB,,AFG, ,AFG, )in vegetable oil based on post — column photochemical
derivatization HPLC, post — column I, derivatization HPLC and non — derivatization UPLC were improved
and the three methods were compared. The results showed that when the sample was pretreated with no
nitrogen blowing, injected to liquid chromatography with 50% methanol solution and the experiment was
completed under improved chromatographic conditions, all the four aflatoxins in oil samples could be sepa-
rated and quantitated, and the pretreatment process was simplified. The detection limits of AFB, for post —
column photochemical derivatization HPLC, post — column 1, derivatization HPLC and non — derivatization
UPLC were 0. 035,0.018,0. 045 wg/kg, respectivly, and they were 0. 016,0. 014,0. 017 pg/kg for
AFB,, 0.067,0.024,0. 080 pg/kg for AFG,, and 0. 029,0.026,0. 029 pg/kg for AFG,. The three
methods had good linear relationship (> > 0.99) | the recoveries were in the rang of 90.7% —116.1% ,

and the relative standard deviation was below 12% . The results of three methods for the determination of

four aflatoxins in peanut oil were basically equi-

W7 B 12019 — 00 — 28 ;& B8] H £5:2020 — 03 — 27 valent. The three methods for determining four
HESTE A SRS %35 H (201513006 —4) aflatoxins in vegetable oil could meet the need of

EERN - 8 (1987), 3, TR, B+, 15 R grain and oil inspection and had practical applica-
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AT ECER , DA Lo AE v R o i B = R A
93 FE
1 MREHE
1.1 X3HH

B ER RGN EY T (Sigma A F]) , B
BEHEB,/B,/G,/C, FIEFEMEE (JLte L E R
VHEARE AR, CHE BB Gk el (FEE KA
") BBk, R (E R E MY E R R

PR, RE M (I EZER ARG, HE),
AAL (oo, B2 RS ARAA),
Whatman 934 — AH i £F 4E 4% .

Agilent 1260 = R0/ HH 0,35 1% (BC 52 G I 25 |
Hzh ik HE 25, 32 E Agilent 2y &) ), Waters acquity
UPLC 8 = R0BUH i X (Bo oot 4% | B shik it
2%, & E Waters 23 H] ) , EHTAEZ(230 V, 50 Hz,8 W,
%[ Aura Industries 0] ) MG BATAE RS (EE
Waters 23 7]) , B — D24uv i@ 47K
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1.2.1 REWRHE TR A E

BUREWE R 0. 28 pwg/mL AFG, 0. 88 wg/mL
AFG, 0.32 pg/mL AFB, 1.02 ug/mL AFB, 1R &5
YA 25 VR, 0 O R I B 2= VR BBE 40 1l R o 1
(0. 14 ng/mL AFG, .0.44 ng/mlL AFG, .0.16 ng/mL
AFB,.0. 51 ng/mL AFB,) %8 & 2 (0.28 ng/mL
AFG, 0. 88 ng/mL AFG, 0. 32 ng/mL AFB, 1. 02
ng/ml AFB, ) . # E 3 (0. 56 ng/mL AFG, 1. 76
ng/mL AFG, 0. 64 ng/mL. AFB,, 2. 04 ng/mL
AFB,) . BEE 4 (1.40 ng/mL AFG, . 4. 40 ng/mL
AFG, .1.60 ng/mlL AFB, .5.10 ng/mlL AFB,) &5
(2.80 ng/mL AFG, 8. 80 ng/ml AFG, 3.20 ng/mL
AFB,.10. 20 ng/mL AFB,) . # & 6 (4.20 ng/mL
AFG, . 13.20 ng/mL AFG, 4. 80 ng/mL AFB, 15.30
ng/mL AFB,) . # & 7 (5. 60 ng/mL AFG, . 17. 60
ng/mlL AFG, . 6. 40 ng/ml AFB, 20. 40 ng/mL
AFB, ) (IR B hm i AR, B bn vl AW A 50%
HEER
1.2.2 it AR S AL 2

PRIUAFE(S . 00 g) —>INASALH (1.0 g) —fn
AR B A RARBOR (25 mL, R 70% ) — iR
Jig iR &) — & RIZ 2 (200 ~ 300 r/min, 20 min) — g
35 (4 000 ©/min, 5 min) —HEZER (10 mL) —
TN 28 F K76 B8 (20 mL) — IR BEIR 5] — et e vk
AR PE IR UE IR — S R AL (15. 0 mL) —
FB T KBER (10 mL/AR,2 ) — I EEBERE (1.0
mL) — U5 B IR — K B E A 2 2. 0 mL—fAL
I AR UE (0. 22 wm) — = BB 1 70 Ar
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R G AT A SB - C18(250 mm x 58% 7K +20% HE + - 30 100 N =360, 0.05% WUAT,
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2.1 mm, 1.7 um) Ny =440
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AFG, By EsR B, FEJ5 BT A= HPLC 35 L H R
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AR 1.2.1 BUAFG, AFG, (AFB, F1 AFB, 7 4~
B RE BOARIE TAER, #% 1. 2.3 Bk & RE Il 2,
AR E MR 3 W DIEmE A (y) M
At BUEE TR () AL, B 5 4 FhE S &
LML, FELL S/N =3 S/N =10 43 5H 4 Fif
HEFERMNRMEER, 4R LER2, WK
2 A7 WAL AT AE HPLC 2 4 M E R R
IR R B KT 0.999 9, #F 5 BT A HPLC 3%
IAH 5 R B R T 0.999 8, FLfit A UPLC ¥ By AH
RABEIRT 0.997 1,7 WL 3 Fhjy ki€ 4 F s
M85 3 R A v 2R R 1 O R R A AT
A HPLC 3 ks i PR AN e & BRI, FBfiT 4 UPLC
B, FEAIRIE TR E AT AE HPLC 3 BAA 5
v B e D R BT (HL 3 B vk Y RE T R R T Y
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K2 ARFEHIMEHBSHRNEAMEEE . EHRAARE BXRYQHRTIEER

ik feam SR EI FERH R (u/ke) ERRY (uy/ke)
AFG, 0.14 ~5.60 y =2.534x +0.003 0.999 99 0.029 0.097
HE ez AFG, 0.44 ~17.60 y=1.134x -0.008 1.000 00 0.067 0.220
i HPLC 3% AFB, 0.16 ~6.40 y =5.328x -0.079 0.999 98 0.016 0.053
AFB, 0.51 ~20.40 y =2.526x5 -0.021 1.000 00 0.035 0.120
AFG, 0.14 ~5.60 y=2.073x +0.019 0.999 87 0.026 0.087
B B A AFG, 0.44 ~17.60 y =1.737x +0.007 0.999 89 0.024 0.080
HPLC AFB, 0.16 ~6.40 y =4.479x +0. 047 0.999 99 0.014 0.047
AFB, 0.51 ~20.40 y=3.767x +0.067 1.000 00 0.018 0. 060
AFG, 0.14~5.60  y=1.26E+5x+1.32E+3  0.999 88 0.029 0.097
T AFG, 0.44 ~17.60  y=8.20E +3x +6.26E +3  0.997 12 0.080 0.267
UPLC % AFB, 0.16 ~6.40  y=2.43E+5x-2.13E+3  0.999 88 0.017 0.057
AFB, 0.51 ~20.40 y=3.28E +4x +6.06E +2  0.999 72 0.045 0.150

2.3 w R AR F Ay rbiR

R IR 3 1, Hod 1 I EAR R, 55 4b
2 Ay BT 1.2. 1 Be il B #6 2E 2 1R A hn i TAE
W 14.0 WL A1 60.0 L, % BEA SCHGH 1) 7 347

ARFRFRINE , B SR AT 6 CHATINGE , BBk
A EISCR RS 2 S5 R LR 3, R 3 AT 0L, 3 Ff
AT B AR 0FR BSR4 90. 7% ~ 116.1% ,#
SRR EIR 22/ T 12% , 320H 3 Fhor il R AT .

K3 TRAFEXEHD 4 FHEEESROMRE KRBT ERE (RSD) (n =6)

NInE/ e HE G 624 A HPLC M AT A HPLC 3% JofirtE UPLC &

uL Bl &L RSD/ % B/ % RSD/ % B R/ % RSD/%
AFG, 104.4 8.9 104.8 11.3 107.9 10.3
AFG, 90.7 8.5 101.0 8.8 94.6 9.8

60 AFB, 100.9 8.8 106.6 10.3 112.3 9.5
AFB, 112.3 7.7 109.3 2.6 116.1 4.8
AFG, 102.2 6.8 103. 1 8.9 99.8 9.5

14 AFG, 101.4 6.5 101.9 6.7 101. 4 6.9
AFB, 100.5 6.7 105.4 8.0 105.2 7.2
AFB, 98.9 5.4 106.8 6.9 109. 4 3.8

2.4 EFRAESRAE M A HLiR
I FH © ek A 3 R I 43 B T 1k X6 25 A AR AR T
FESEAT 3 YCOEATINGE , 25 RBCEME, WLk 4, B3R
4 v]F W3 PR REMERR LI B AR AL T 4 R
MEFRERNTE, SHUXEZRIESR .
x4 AEAFEHREZREHERIMEHESE

ol b Senlaa pe/ kg
OIMTIT AFG, AFG, AFB, AFB,
IS A4 HPLC 3 1.84  4.32 1.20 6.98
MG BT A HPLC 1.88 4.46 1.24 7.00
TJoffitE UPLC 3% 1.78 4.10 1.24 6.57
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225 A ot R4k B A 38 S 4, SR AL S O
k% HPLC i A5 #ifiT A= HPLC & R TEfii4E UPLC
RN T YT 4 MR ES RN EFHT T
FARTTE . S5 R B R R FEAS (IR (50 % F i

W T B ER ST @I, il 4
FhEE M R R I REMR 0 B 2 R RIAL T AT
Mg, HEJE AT HPLC 3 45 BT AR
HPLC i e Tofif A= UPLC 3£ AFB, 946 H BR 73 51
290.035.,0.018 0. 045 pg/kg, AFB, fyi H R4 51
$70.016.,0.014 0. 017 pg/kg, AFG, Bt BR 4351
7 0.067 0. 024 0. 080 peg/kg, AFG, Bt BR 4351
70.029 0.026.,0.029 pg/kg;3 Fh4pH7 7 Lk %
RARIF(>0.99) , IR 90.7% ~116. 1% , 4
XEPR AR 20K T 12% 53 Bl oA 7 i s A6 A2 T A
mh A MEMES RN T BELR -ZLERLS
it HPLC 3 %) THURAE MG , A% /5 BT 4 HPLC
AR R , Jo AT A UPLC 4G I FERT J5 3 F
7 R RERS W AR AT TN AR RO 2, B SEBR AL A
(NI

(TF#% 109 1)
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T RABA WAL 1.8 T/, RATE 1.6 T/t
HRSEMESE 1.6 MPa, J& THiFh A4S , 8 1 9%
FEIN. BAABA L AMA S 0.2 Jo/t, (HRfH
MZRTTE, XFERR RN & A ETE 5% LU,
PRIIE 18 A~ H B BRI o

(6) {Hi € A b

X S AT 7 T AL B, Xof A BE R R SIS HEAT BR A%
ik SB 9 SR BR I TR, R E 12 h, BAEY
TR 3 L 5 =k R Sl . 0. 05% NaOH
SYMGTIRCE I A R, 24 b, IR TR, S K
ik, R JE ALK o SE R TEEA =S 0. 1
MPa, {RFF 15 min MRS S . RE MBI
SEPETFE A IRAE I 1 2 R 20 mm,
BRI
5.3 EBRBANSTFT AL MARLOCRES

EFEHPHBR & a8 RS ZCR AN HAE,
H SRR TR RN R . RBUE
[m ARG BRI R A AR
SRR B TR AT v T e , T A AR A T AR IE B A
F i, 1) P 57 i 4 0 A TR 4 B SR B A
FRIR B SRR B U b v R AR AN
SATETE A9 F7 T AR BT B8 S 0

Tt AR & SR = e 5 SRR E T

(1:1.000) By F12% _E W AR TR AR , 76 <32 fok 37t 1o =

A TR T Y B U0 RN AR Y R D AR B, A K &

KRR AR F R R BB TR &40 73 B

BN TS, ok St 2 LR 8 5 A B TA]

( EFAEHE 6 c/min) {788 . XFERSAF BEFAIK,

AT & imim g R AEfE (B R IRE S fUE , WHE

BAARRIEERE . XM FRIBAFELIRZ H

B 255 RTREL2E BAEASIHEN.
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