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Rapid detection of four aflatoxins in cereals with supercritical fluid extraction-supercritical
fluid chromatography-mass spectrometer/mass spectrometer
GONG Xiaoping, DONG Kun, CUI Lulu, XIE Ying, TANG Dianfei
(Zhangjiakou Institute for Food and Drug Control, Hebei Zhangjiakou 075000, China)

Abstract; Objective This thesis aims at establishing the measure method of aflatoxin in cereals with supercritical fluid
extraction-supercritical fluid chromatography-mass spectrometer/mass spectrometer ( SFE-SFC-MS/MS ) method.
Methods Samples were extracted by supercritical CO,-methanol (98 : 2, V/V). The analysis was carried out on an
Shim-pack UC-X RP C,; column (150 mmX4.6 mm, 3 pum) with isocratic elution using a mobile phase of supercritical
CO, and methanol. Mass spectrometry acquisition was done in the positive ion mode and the analytes were detected in the
B,, G, and G, were

multiple reaction monitoring ( MRM ) mode. Results The correlation coefficients of aflatoxin B,

above 0. 998 in the range of 0. 5-20 ng. The method had good linear relation. The recovery rate in samples of rice and corn

grit were 92.3%-107. 9%, 93.0%-106. 1%, 93.4%-104.9% ,
of 3.0%-4.3%, 3.2%-4.5% , 3.0%-4. 6%, 3.0%-4.5% (n=

92.8%-102. 2% respectively, relative standard deviations
6) respectively. The limit of quantitation was 0. 1 wg/kg.

Conclusion This method was quick, simple, safe and accurate. It was available for measuring the amount of aflatoxin B,

B,, G,, G, in cereals.

Key words: Aflatoxin;

spectrometer/mass spectrometer; food contamination; cereals
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Nexera UC U Ilfi F4 9 4 % B/ 2 3% & 4t . 8060
RV A A AAR S, T2 —KEH
TR

H IR E B, (STD#1042,100 pg/ml) 3% i %
##E B,(STD#1052,100 pg/ml) | # i 55 & % G,
(STD#1062, 100 pg/ml) . % i & & % G, (STD#
1072,100 pg/ml) ¥ A F &5 5, 20 HE 5
B SR8 R €0 3% 4l I 5t A% % 25 1 DB 4R
R CHARHE) o Bk B il 5 3 R B Bl
R 14.6 pg/kg, HHH&EHE R B, 13.4 pg/kg, &
TR B, 1.2 peg/kg B0 [ JL U h R 4R B
L2 J5ik
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K i % % % B, B, .G, .G, Wil
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BEFEA) I 2 e/ ml [ 4 FhEE iR R AR A
Wo sralkEE s LR M EHER B, .B,.G, .G,
FRUEAR A4S 1 000 pl Z [F]— 10 ml 25 & i,
IEFRREEZIRE 4250, BIAS U FE 3458 200 ng/ml (1)
s Y TR G B 25 T
1.2.2 KAl %

TECA YR b A WAL R B, FRBR 0.5 g, LA

5 ml BLA% B I AL AR Bk B Y A BORE b, R B AL
W 5E o
1.2.3 U1

I FEWGA A Il A CO, B Ry HI B, 22 B
FI LA K 98 22, #% By 3 3 ml/min , %€ B BE40 °C
ZEWI Y K A 5 15 MPa, 35 /% B A 14. 8 MPa, 3% L
JeFRASZEEL 4 min, FE S ZE 3 miniF AT A H,

3% 4 3% 4 Shim-pack UC-X RP C,
(150 mmx4.6 mm,3 wm); i 3 M A Ol i 5t
CO,,B oy H s, i 2 ml/min, #E 3 40 °C, 86 B2 Ui
FJ¥:7 min, 2% B; 14 ~ 15 min, 30% B; 15.1 ~
17 min, 2% B; YA 35 FE A 2 15 MPa, 5 JE B H
40 MPa; (MR - HEE , #MEEAEE 0. 1 ml/min,

JT i« OE B A AR 25 A 55 B R B TR
I BE 400 °C 5 I 500 487 U BE 200 °C 5 i P Bl i
400 C; FEMAS s 3 L/min; i#HAS i 15 L/min;
TR S L/min; HABBTIE S 8OLER 1,
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Table 1

HR 4 it
/(m/ /(m/ YASNAY
(m/z) (m/z) A E o /v
241. 10 -16.0 -39.0 -26.0
WMMEHEE B, 313.10
285.10° -12.0 -25.0 -30.0
- 259.10°* -12.0 -30.0 -27.0
HMMEHE B, 315.10
287.10 -16.0 -27.0 -30.0
243.10* -10.0 -27.0 -26.0
WHESER G, 329.10
283.10 -13.0 -26.0 -20.0
. 245.10* -10.0 -30.0 -26.0
WME#HEE G, 331.10
217.10 -10.0 -37.0 -23.0
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FWIA Ty B AAEAE W I 04 B BT ROV
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R W 1.2 1 v () AR o A TR G i A TR 25
50,125,250, 375,500, 1 000 ul, FH 2 s 7 B &=
1.0 ml, £2 57, e il B & 0 br fE th 46 TAE W (5,10,
25.50.75.100,200 ng/ml) . LB I 5 % B & 25
FIUR AR R BB, O 5 ml A AR 8 IIfs S 2 HUH 2 1Y
A ICHEE TR 43 9RG % I b 3R R A A o 2k TARE TR
100 I T 57 3% 10, ¥ B8 A 3 56 16 HU Y SFE-SFC-
MS/MS A i 25 AR HEAT I 52 o LA W T8 FR Ry G0 A
P it BT i (ng) B AR AR, #EAT P Il 19, 4% 20 43
(18] 9 77 8 SR O R AL AR 2, 5 R R WNIZ T A TE
TR0 B N R B AT

2 LR R E R
Table 2 Measurement result of partial linear relation for

each groups

H 450 5 AR il £k 7 #i ML RE
WM& HE B, y=2544. T1x+10429. 7 0.999 2
#HMEEE B, y=2771.56x+11377. 4 0.998 9
HIMEEHEER G, y=1927. 40x+5271. 85 0.998 8
W EHEE G, y=834.374x+10642. 2 0.999 3

DENEE SRS T NISPNS S R RS S S =

FEJR BRI 0.5 g, A 5 ml BEAK I 5 A CRE o
FH 215 AS Wi A T s v it T 5 VS L, WU R 5 11 A o
AR 100 wl 43 5 F Lk as (3 R R, AT, %
HEAR A 50 6 B 1) SFE-SFC-MS/MS 3 46 I £ 4 72
0 W TR, 7615 M L > 10 IR 0 45 f5c 06 G 00 o4k J3
0.1 pg/kg, BIERIE K 0.1 ng/kg,
2.4 D7 TR R RIORE 5

PAZS [ 0TI A 1a] g 28 387 75 Tk 0 WA B, LA
(] 52 3R 1) AH X B v i 22 (RSD) 36 7R 7 ¥ B K 958
A3 CAAS 5 ol B 2 R KOKR B R ORI b A
R PR 0.5 g, O S ml HUAS M I 5 A% BURE o
2 18 17, 43 BIK 4 W BUHR o0 5,25 .100 ng/ml )
PRAE 2 TAE W 100 wl F25 [ R T 3R, TR AT, #%
MEA A 5 SFE-SFC-MS/MS ¥ K ) 4% 14 £ B0 o |, K
U TR A [0 05 O R T B b el S 25 R BoR
£ 1~20 wg/kg JAz ¥ [N, KOk By v i il 5 7 R
B, .B,. G, .G, [l i 25 [l 43 5 H 92.3% ~
103. 7% .93. 0% ~ 102. 7% .94. 0% ~ 103. 3% .92. 8%
~102.2% ,RSD 5 [ 4> %4 3.0% ~4.3% .3.2% ~
4.3% 3.0%~3.8% .3.0% ~4. 5% ; £ K it v i i &
BHE BB, .G, .G, [ [F W35 [ 435 K 94.3% ~
107.9% .93.9% ~ 106. 1% .93. 4% ~ 104. 9% .94. 2%
~102.1% ,RSD 5 [ 4> %A 3.3% ~4.3% .3.9% ~
4.5% 4.0% ~4.6% .3.4% ~4.5% . E. & B ¥ W
3 3, SFE-SFC-MS/MS & 1% & W& 1,

F 3 JOKB KA G R E 25 2R (n=6)

Table 3 Measurement result of rice and corn grit samples recovery

Y TR A N
FAR 4 /"gug‘/k; - H I 5 v 1 4 Il RSD - $ 0 5 v -4 IR RSD
/(pe/kg) /% /% /(pe/ke) /% /%
1 0.923 0 92.3 4.3 0.943 4 94.3 4.3
WM& AER B, 5 4.858 5 97.2 3.7 4.899 3 98.0 3.3
20 20.735 4 103.7 3.0 21.578 3 107.9 3.3
1 0.930 4 93.0 4.3 0.939 4 93.9 4.5
wIMEER B, 5 4.932 4 98.6 3.5 4.891 6 97.8 3.9
20 20.531 4 102.7 3.2 21.218 8 106. 1 4.4
1 0.940 0 94.0 3.8 0.933 6 93.4 4.6
HMEEE G, 5 4.937 1 98.7 3.0 4.899 2 98.0 4.3
20 20. 658 8 103.3 3.2 20.987 8 104.9 4.0
1 0.927 9 92.8 4.5 0.942 0 94.2 4.5
HMHEREE G, 5 4.871 8 97.4 3.0 4.886 4 97.7 4.1
20 20.433 0 102.2 4.5 20.417 8 102. 1 3.4

2.5 F bR Y A A

445 TR-A1000 fY K # il 5 35 £ 9
BT J5 AT S UE W g5 R ok s i R
B, & 12.91 pe/kg, 8 M A HE B, 9 & it
1. 14 png/kg, TEEEIEFE N, S5 REVI ATy 45
R,

2.6 SEBREE AR

I ARS8 7 6 % 10 43 KR AT 10 473 K i
AT M ERER B, B, G, .G, BlE, LA 1 7 E
KEA I &R B (W 2) , BIoRAG ih &
FR B, .G, G, K s i %5 R B, 95k M it
M 0.43 wg/kg,
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Figure 1 SFE-SFC-MS/MS chromatogram for recovery of aflatoxin B,, B,, G, and G, from rice (1 pg/kg) and corn grit (20 wg/kg)

(100 000)
5.0 Fo: i 8 4 4G, 329.10>243.10(-)CE:-27.0
: G, 331.10>245.10(+)CE:-30.0
4.5 |4 il # 313.10>285.10(+)CE:-25.0
“T | 5 v # B, 315.10>259.10(+)CE:-30.0

201 S AEKG,

KM BHRKG,
ﬁﬂﬂ%ﬁﬁiB, w%

T S wE KB,

0.0 - — ) ) ) ) ’ j -

2.5 50 75 100 125 150 175 20.0

t/min
P2 seilkedh kil B BT R B, FORMEA MY
SFE-SFC-MS/MS 3% &
Figure 2 SFE-SFC-MS/MS chromatogram for aflatoxin

B, from corn grit sample
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%, MATE MG E R P — ik (A%
M B WROAH (35 - AR I B3 vk ) 5 4 vk (R AU £
AL BT A1) L G PR IR i S g I, B
B3R B, \B,.G, .G, WERMRE K 0.1 ng/kg, AJ5

LB RN 0.5 g, RN 0. 1 pg/kg, SEATE
it 24 4 [ bR ME LB, AR 56 5 3 BORE B /Dl b
BVEN BLR $2 Al XU, % (0 3RO, HL R SO 0w, 12
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