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Rapid determination of aflatoxin B, in grain and oil products by high
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a rapid method for the determination of aflatoxin B, in grain and oil products by
high performance liquid chromatography-tandem mass spectrometry. Methods Samples were extracted, purified and
concentrated by immunoaffinity column. Using 5 mmol/L ammonium acetate solution and acetonitrile-methanol solution
(50:50, V:V) as mobile phase, according to gradient elution procedure, the samples were determined by liquid
chromatography-tandem mass spectrometry and quantified by external standard method. Results There was a good
linear relationship between aflatoxin B; concentration and peak area in the range of 0.2—20 ng/mL, the linear equation
was Y=68577.3X-20845, r> 0.998. The recoveries of aflatoxin B; were 85.0%-93.3% and RSDs were less than 5.5%,
the limit of detection and limit of quantitative were 0.07 and 0.2 pg/kg, respectively. Conclusion This method is
accurate and reliable, which can be used for the rapid determination of aflatoxin B; in grain and oil products.
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2 MRIEREE

21 U8, FoEm. ATEM RER

R 8,33 (LC-30AD)- 53 Bk [ 1% {% (LCMS-8050)( H 4%
By HEH]); ST40R BV VR B L HL(EE Thermo 23 H]);
vortex genie2 IR HEIR A A (2 E ST /A F]); LE244S Bl FK
S (f# % Sartorius 23 ).

WA B R ARV R 2 pg/mL, W A RHER
AP

RS (A3 Hr e, (7RG Ak 2 e 0 A PR A,
B, OSSR, dbatil AR R R L), B
RAPE LR (EE VICAM 24 H]); 0.22 pm fALA HLIE
(G ZE LI Ry B A PR A D .

SO MR TR B 2 R Y B 2 WG R T AR H T 3
FREIBR; Al 43k v 2 ih B B 2 09I R g ) 50 UE 2 L 4K
TAUE A AT W B 2 Bt 4 (Certification and  Accreditation
Administration of the People’s Republic of China, CNCA)ZH
21, 1R AR B A P SR B Rt R, WA B A
1 T8 157 O A AR ARSI A A B4y A BRA w1 B Bl
SRR (9 H 475 : CNCA-18-A09).
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22.1 FWFFEEATEME R

HER RS BGE =1 th A R R By, I B i e
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222 FHwEEHFFARE LA RES
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TR, FARIR Lo A E A Bl s 2 0.2, 2.
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2.3 &M EIE-FRILEL A (High Performance Liquid
Chromatography-Mass Spectrometry, HPLC-MS)4»
&t
2.3.1  HPLC &4

{6, 3% #% : Shim-pack GIST C;s (100 mmx2.1 mm,
2 um); HEWE: 0.3 mL/min; ¥ 40 °C; BEFE{RFH:
10 pL; #shAH: A 4 5 mmol/L ZRREET, B 2 NIE-H
VEL(50:50, V:V), BBPEVEIBIRRIF ILE 1.

R ORENEE BT &M

Table 1 Gradient elution conditions of mobile phase

i} 7] /min T A% TSI B/%
0.00 68 32
0.50 68 32
3.00 55 45
4.00 55 45
420 0 100
4.80 0 100
5.00 68 32
7.00 68 32

232 JRikAH

P EE A BEORE 4.0 kv, FRA
&/, 3 L/min; NS i 10 L/ming DL JREE: 250 °C; fin
PYURIE: 400 °C; REfES: WK, 270 kPa; f 7= £
B SN W AR 2 (multiple reaction monitoring, MRM), #6;
WA I35 2

#2 MRM HIRIESH
Table 2 Mass spectrum parameters of MRM

a4 B8 (m/z) FET(m/z) b RE /e V
285.1* 23
AFT B, 313.1
241.1 38
T ER,

24 HmBLE
241 R B

HERFRBURR AR ) 5.00 ¢ F 50 mL .04, A
25.0 mL FIE-7K(70:30, V)T, iR BEIR A B TR I
AL FPAR IR 20 min, BCHE L 6000 r/min 2.0 10 min, W
LIEw R
242 % A

WERRLE S mL L3, A 20 mL 7% 1% 320 ARl
RERSE AR S), FrkE 2 = IR G S AR SR R
USE, BRI R AR D, TR, 1.0 mL/min

25
]



6440 8% 4 R K2 510 %
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VAV L 1.0 mLimin T, W VB TR com
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3 EREH s

i 39000
31 ST SR AL 33000

BRI ERE: M S ALY, St 13000 L
RIXHE T 2K, B KA SRR I AR, 5000 e o e e
ST, WA BGH O HR IR 22 SR, B, A 00 10 20 30 40 50 60
55 FEU A HIX B 9 HY K (70:30, V:V)BEFT AR 1 min

AN PR A FORRIE RSO, He MR GB 1 I £ AFT B MR
5009«22'2016[]7]':':'%751"3}%7&}?’ X T Ok, HEE-L 0 Fig. MRM mapping of AFT B, standard solution at intermediate

(50:50, V:-V)FIIK, LUK F - 2,1 (50:50, V:V) AT 0.5 mmol/L
CREEVEW 3 P s A TR, Hdr, FEE-2 05
TRA WA AR SRR, gl I
BT, A CEREETT AR & 1E 3 T H AR 1Y 88 bRk
RUSLfifi WA B IR B, W TS X Rk B, DR I e Y -
ZJ(50:50, V:V)FI1 0.5 mmol/L Z FR &S WAE M i shAd

FTRE S Al SR AT IE & F (ESIHE i, L
(Ve o5 5 ng/mL ARifE TAEMREA T, WHEHTF. F
BT R RR R S A T, (TR TR E R
BT ER R, EFEE RSN ST EES
FERFHMEEF, ILE MRS HLE 2. 3R 2.3 s
Mr 25 v 1AL R 55 5 ng/mL AR vEE T AR REEAT 4G I 15 21
AFT B, FpifE I MRM EE LA 1,
3.2 ZMBFRERMEXM

IR 2.2 RS IRECHIAR ARG, W SR SR
BRI 434, 25 LA B ARGS9 R W TR FR(Y )-S5 % Ak
BB OMEATERPE R, 53] AFT B, Z-PERIH T #2R:
Y=68577.3X-20845, FEL M 0.2~20 ng/mL N, FHXFR

concentration point

33 FHEKHR

BUAFT B b LA BOE 2 U8 I3 £ 4 i 25 A R
SRR, R IR S A E AR R, ARG R A (5
S/N=3 TS AFT B, KiHBR R 0.07 pg/kg, MK E afR
ML S/N=10 114, 753 AFT B, E RN 0.2 pg/ke.
3.4 INAREYSFIE I

HERRBRI 18 4325 VRIS i (B340 5.00 g), F AFT Bl
FRUERE A TRAE IR 1.4.15 ng/mL 3 DMAKE4BIINFR 6 ¥k, $#%
A P b A TALFRAGIN, 53] AFT B, IR [EHKCR AT
Y HRAENR 2 RSD WLEE 3. JinbrEIMCRLE 85.0%LL |, RSD
1 2.8%~5.5%2Z JA] .

3.5 Hmia

Oy ik — A B UE 5 3 B AT SEE AN S A, Se e R A
ST 1 X A 47 BE 7 B LA A AT 4 b AR AR e AT T
AbRE, DGE AFT By (5, MES R ILE 4.

=3 AREYERLE (n=6)
Table 3 Standard addition recovery test (N=6)

fn#z K F/(ng/mL) BT W30 5 1B /(ng/mL) [EISCRERIE/ % RSD/%
1 0.82 0.80 0.93 0.85 0.87 0.83 85.0 5.4
4 3.50 3.05 3.81 3.74 3.28 3.60 94.1 2.8
15 13.25 13.02 13.90 13.15 13.30 13.80 93.3 5.5

Wiy BE I I IERE A AFT B, S ENESS R4
WG ALR Ty, B3 Z W Ech-0.83, 1Z|<2, BUSBWE
SR, IR T AR M. RS GB 2761-2017 (&
A E FARE P B A R R ) U e A

Hil i AFT B, 22 RE R 5.0~20 pg/ke, TMAR K H
il s AFT By 92 2R 10~20 pg/kg o s il 45 51
Wk B2 R A AFT B, S RIS AE R L
SRR AR



%519 4]

FEZM, 2 WRORAH G 3E- SRS PROg RS I AR ] Hh S I B RE R By W i

6441

F4 HRENER
Table 4 Sample test results

FER A B AFT B1/(ng/kg)
Hi¥iH CNCA-18-A09-790 2.70
FEH)9h CNCA-18-A09-604 5.30

K 2.50

R Ky 0.85

FEEM 3.25

A6 1.20

g 5itie
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