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Deter mination of aflatoxinsin moon paste cake containing lotus seed
produced in Canton by liquid chromatography-tandem mass
spectrometry with immunoaffinity purification
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ABSTRACT: Objective A method for the determination of four aflatoxins in moon paste cake containing
lotus seed produced in Canton using high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) was developed. Methods The sample was extracted with methanol-water (7:3, v:V) solution,
followed by a cleanup procedure with immunoaffinity column, and then eluted with 1 mL methanol. Four
aflatoxins were separated on a C;g column within 7 min using a mobile phase of acetonitrile and ammonium
acetate solution and then detected using electrospray ionization (ESI) MS/MS in positive ion mode with
multiple reaction monitoring (MRM). Results The linear ranges of aflatoxin were 0.1~20.0 ng/mL, and the

recovery rates for the four aflatoxins were 78.4%~107.8%, while the relative standard deviations were
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2.5%~9.8%. Little amounts of aflatoxin B, (1.2 pg/kg) and B, (0.21 pg/kg) were detected in one of five moon
paste cakes containing lotus seed using this method. Conclusion The developed method is simple, fast,

accurate, and it can be applied for the simultaneous determination of four aflatoxins in Cantonese moon paste

cake.
KEY WORDS: liquid chromatography-tandem mass spectrometry; aflatoxins; Cantonese lotus seed paste

moon cake; multi-reaction monitor; immunoaffinity column
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22 NFE5i
AB Sciex Triple Quad 5500
(ESI ) Analyst

6 s
, 18000~22000 r/min, Warning
Retsch GM200 IKA
Sartorius ( 0.1 mg
0.001 g)
23 7 &
231 HBegH &
500 g ,
232 ® R
GB/T 18979-2003 ,
250 g
, 50 g s 125.0 mL

70% (VIv), Waring Blender

, 12000 r/min 2 min
, 15.0 mL 50.0 mL R
30.0 mL,
233 HdFL
10.0 mL( 1.0g )
s 1"’2 /S,
10.0 mL 1~2 /s
, 20.0mL
1.0 mL 1~2 /s
0.22 pm , 2 mL

234 FHRERAMEE/ = F WA $ B R % (UPLC-
MS/MS)il 2.

: Thermo C;3 , 100 mmx2.1

mm, 3 um; :30 C; :30°C
210 pL; 1400 pL/min : 5

mmol/L , 1,

(electrospray ionization,
ESI) ; (spray voltage): 5500 V;
1 450 C; (multi-reaction
monitoring, MRM), 1(GS1, Np) 45 psi,
2(GS2, N») 50 psi, (CAD, Ny)7

psi (CUR, N»)
(CXP)14eV

35 psi

* 1 ORThAEBE TR
Tablel Mobilephase gradientsfor HPLC analysis

(min) 0 0.5 4 6.5 7
5 mmol/L (
%)
( %) 10 10 60 10 10

90 90 40 90 90

3 HR5WIE

3.1 MBI AR

32 BIEEHmMmKL
Thermo Cg(100 mmx2.1 mm, 3 pm)

E)

s -5.0 mmol/L
B B2 G]
-0.1% -5.0 mmol/L
( 0.1% ) ;
-5.0 mmol/L s
, 4
1
33 FRiEEHmMMmKL
AFB, AFB, AFG, AFG,
, 7 uL/min ,  ESI(+)
, 4
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Fig. 1 MRM chromatograms of AFB;, AFB,, AFG; and
AFG,

AFB;: 1.0 pg/L; AFB,: 1.0 pg/L; AFG;: 1.0 pg/L; AFG,: 1.0 ng/L

*2 EHESZENEET. TET. #EFLBEEMMHEGEE
Table2 Parent ions, daughter ions, cone voltages and
collision energies of MSfor aflatoxins

(m'z) (m'z) eV eV

AFB, 313.0 241.1* 52 45
285.1 52 31

AFB, 315.1 287.1% 54 35
259.1 54 39

AFG, 329.1 243.1%* 52 36
283.0 52 34

AFG, 331.1 245.1%* 52 40
257.1 52 38

* (quantitative ion)
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ESI 4
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0.1 02 0.5
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(r) 0.999( 3) 0.2 pgkg ,

3

0.5 ngkg ,
10, (RSD) )

*3 AMEMBESERMEMEETSEMBXRY
Table3 Regression equations, and correlation
coefficients of aflatoxins

AFB, Y=183000X-136 0.9999
AFB, Y=220000X-317 0.9999
AFG, Y=162000X+1290 0.9999
AFB, Y=76700X+40.3 0.9997
3.42 Tk E A EDICE
25.0¢g : 0.5 1.0
5.0 ng/kg, 6 ,
4, 78.4%~
107.8% 2.5%~9.8%
: 3 6
6 : ;

R4 HERINAREIBER R X AR R ZE (n=6)

Table4 Recoveriesof 4 compoundsin sample and

CV(n=6)
(ng/kg)
0.5 1.0 5.0
RSD/% RSD/% RSD/%
1% % %

AFB,; 86.7 6.8 93.7 6.8 101.4 5.6
AFB, 78.4 8.9 82.3 7.1 91.4 4.5
AFG, 85.7 7.1 89.1 6.2 107.8 2.5

AFB, 80.2 9.8 833 7.4 89.2 52

35 SEFRHEmOHT
5 ;

E

B, 1.2 ng/kg, B,0.21 pg/kg,
Gl G2 5 2
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Intensity, cps
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4.0e4 -
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1.0e4 + 5.45
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0.0051.0152.0253.03.540455.0556.06.5
time, min

2

Fig. 2 Chromatogram of aflatoxins in one kind of Cantonese

lotus seed paste moon cake
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