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Determination of fumonisins B, B, and B; in corn oil by QuEChERS-ultra
performance liquid chromatography-tandem mass spectrometry

LI Li, LI Shuo"

(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of fumonisins By, B, and B; in
corn oils by QuEChERS-ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The samples were extracted with acidified acetonitrile aqueous solution, and the extracts of samples were
purified by QUEChERS method after liquid liquid partition using salts. Fumonisins were separated by UPLC with
acetonitrile-water gradient elution in a C;g chromatography column (2.1 mmx100 mm, 2.7 um), and were identified
by multi-reaction detection mode. Matrix matching standard curve was used for quantitative analysis. Results The 3
kinds of fumonisins had good linear relationship in range of 0.5-100.0 ug/L, correlation coefficient r*>0.99, and the
limit of detection and limit of quantity were 0.12-0.70 pg/kg and 0.42-2.40 pg/kg, respectively. The average
recoveries of fumonisins at 2 spiked levels were 83.2%-108.0% (n=6), and relative standard deviations were
1.9%—4.6%. Conclusion This method is simple, cost-effective and quantitatively accurate, which is suitable for
quick analysis of fumonisins in corn oils.
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fumonisins
1 51 B 2 MBERE

R R R JE =R A Bk B V) B (Fusarium mo
niliforme). £ & % /1 i (Fusarium proliferatum) Fi% Ik 5% 71
P (Fusarium verticlllioi des) % B 14 75— 5 A9 il A
PR, SRS AN [E] 1) 2 S RE AN =R R 2H K
1, 2R AL B 2 0 o v A Ak i & BRI AR
HEA 53 AP, H Ll B AR D EE B (fumonisin By,
FB;) . {1k & 5 & B,(fumonisin B,, FB,) fll{k & & &
B;(fumonisin B;, FB;) iy FEAAAETE XL, HF R D#H X B,
BV, oYl o AR TR R AR K B b rps g
Ire A e, oAt an/NGE R L OR B L R
Tl B s 2 S A TS Y0 TRATIG ST R B, £
IR T AR 3R NS B 0 R SR B RE
FEHUEH L8 2B 2508 P 5 (B AZE 0T e somyn)™ .
T RO R 7 A At B RO AR SO, R
RO AR G R E R Z 5 iR, R
FEL TR 15 G A AR | I £ 2% R XURS: Ak T A BIF 5,
TR s E Z A IX R 2L T PR T RE R A PR
Ko WREEXT AR AR . EHE I E KRR . K
B AR YRS O R SL . LB HA P HE Y
FRAEFRIE 519 4.0, 1.0, 0.8 F11 0.2 mg/kg, 25 FEMER
Tk PR T R R IR 2 mg/ke® TR EER DR DT
(LRI IO A = N 1 i S el = e U PN N 01
PrufEl

FUA, R 8E 2 ARy ik 3 B g i o)
T AORME TR ) RO (1A
AR RORAR (035 BT 5 B LU SRR &y R IE L
HUTPLRE S RAGOE AR, O AR AR B 5 2 AR i) 2 2
ik TERESRHTAL IR T, AR EREER SR IBGAHE ik H T
T R AT | IR AR AR U | Z O Re A A, B
XTI IR A — B B, AERBGA I A SR, XA
HEORE, ATRBAATEAS SR, JE IS, ks B 546
QuEChERS (quick, easy, cheap, effective, rugged, safe)t&—
Foft A7 b A ) RSB i A PR AR DT, de BN
TARLTRE BRI, DU | R RO . R ACRIERE
KAFHE R, BT Ry 2 A AR A RS
N QUECHhERS FiAR, T T f B-PR AR it TiT A BRI %,
(i) B} &5 A R e 00 U8 A 33 - B IR B 3% 7% (ultra performance
liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS)aill# A, Ml5E £ KHh RSB EER B, B,
B3 1y i, LU K AR D3 AL S A it iy PRt A
M R 2%

2.1 U 5ERF

LCMS-8060 it = &40 AR €03 - — T DU AT R BC T i
{X(H 2 528 wl); AL 204 B 404 K G -E AR -0 H &2
Zvl); KQ-3200DE H 75 i i vk 4 (L 93 B LU i e 75 A8
IR H]); Vortex Genie 2 IWHETRZI#%(FH Scientific
Industries A H]); fEIRIEFRIRG a5 (1R A A R
23 F)); CF 16RXIL .0 HL(H A8 H 372 \l); Advance RO+Pro
VF B4k aifk RE (T8 E Sartorius /A H])o

RDLEFE B, RDEER By, IRSDHE By, RS
% B, . By By IR A PR UHEE (50 pg/mL, 5 HiIBLA ),
I (g al, f8E Merck AF]);, HER(RIEHR, #H
Fisher Scientific A#]); Jo/KBiFRE:E . EALEN (o Hrad,
254 4); LUMTECH MPFC-QuUEChERS #8504t Ab AL (55
M2k, JbaTadi /A al); Waters DisQuE L8 (2 mL, EH
Waters 23 ]); S25 F/K YR AIK, F Rl A ek
M- 5).
22 TWHE
221 ARABEELEH

& 3% b Agilent Infinity Poroshell 120 SB-Cig
(100 mmx2.1 mm, 2.7 um); JsH: A HEH 0.1%H IR
KB, B NEA 0.1%FMRA CHEEW; B EEVENFE T
0~2 min, 10%~40% B; 2~5.5 min, 40%~45% B; 5.6~7 min,
90% B; 7.1~8 min, 10% B, ¥~ 0.3 mL/min, ¥R N
5 uL, ¥Ei: 40 °C,
222 Figgt

B YR HLBEZE B T (electron spray ionization, ESI);
AR 2 507 Wil (multiple reaction monitoring, MRM)
s, AR 3 L/min, THSE 10 L/min, IS
FifE 10 L/min, $EITREE 300 °C, #EITHE 4.0 kV,
223 AREIRRA R E

BRkD®E By, By, By IRAWHERMK 02 mL BT
10 mL #5000, I 50% Z G KIS Bt @ i E 41,
P il B R FE A 1 pg/mL ROBRUERS S TR T . IR HEfS &
W 1 mL BT 10 mL ZRIEH, FH 50%0) KGR
BRI ER B2, Bl s R 100 ng/mL 1) lbR
W . BOE R RFREARE T 10 mL RS, H
50%I1) LI K AR BEAT S BT e B 4031 0.1, 0.5, 1.0,
5.0, 10.0. 20.0, 50.0 F1 100.0 pg/L BIARERINIER -
224 HBEAET X

(1)QUEChERS 77

HERIFREL 5 gCRE B2 0.001 gyRESL T 50 mL &.0%
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O FhmpsAe s, A BT T R AR A T) . A 20 mL
RBUAM (I K F R=50:40:10, &L, T 3CMH), jigin
TRA130s, ERRIKPZEIR TIRG I 30 min, FHFA 4 ¢
ToKBRREERN 1g &AL, EIZIPRFE 1 min, 8000 r/min &0
5 min, B_F 3 1 mL 1 LUMTECH MPFC-QuEChERS(5
BRI AL LS, 22 0.22 pm B VYR 2 AL
Wt ik, SRUBIRAE A REINA T -

(2)DisQuE J5 %

TERRFREL 5 gCRE B 2= 0.001 g)REd T 50mL 2.0
G T npriedl, AR ARFRAFR AR R) . A 20 mL
FRIBAW(Z I 7K #2=50:40:10), JEIRIES) 30 s, TERRIR
FrE R TR PR 30 min, BEGINA 4 g TO/KBEREEM 1g
SiAbA, BIZIHEFE 1 min, 8000 r/min #.0> 5 min, B FIEW
I mL F DisQuE LB H[& 750 mg HifEE. 250 mg N-
%L 2, — B (primary secondary amine, PSA). 150 mg C,g F1
150 mg AL-NJIRERA 1 min, B EERE 0.22 um IO
IR L IR U, BRI MAE I R A
225 AFAREBE R E

Bas (U EKIMARE S, IR 2.3.4 RN, Bas ke
AR dRBOR, S CHRBORECHIR B8 & By, By, B i
FEHh 0.1, 0.5, 1.0, 5.0, 10.0, 20.0, 50.0 1 100.0 pg/L
AR HETR AR, LRI .

3 HER5SH

3.1 FIEFHHMRL

RSEEE By, By By WKBEWAMREER, J& T
A&, TEH % B F (electrospray ionization, ESI)JE T
A E R, BkiE A ESI AL, 2l E Ak B EE R
B, .B,.B; s R E A 50 pg/L MR, HATRESHT, 15
F HAE G W MAH] BB F o MR FAEIE, R
FREA MR, 3 Fh R ThEE R AR E B AR e R

Jv LA £ 0E 1 5 4 F B B D0 A FRL s B 43 e i
02 DB, JFEZ ROV AR AR 1B 1
PR R RERERERE . IR DR By. By By BUBEES T,
TETLEBUESEOLE 1.

32 BIERMHMIERE

W T HEKRG  CIEK RS 2 Fi s RS, 45
RERIESFHAMBT, 2 fER ARSI RS 3 Fi E
FRYI B RAF A B (BB LR 1), KRG T H
7K R G0 SR SN, I SR, AN A Sl A
NS B IR A B T8 H AR B Ao, Rtk
FEAHFH 0.1% T BRSO &7 0.1% F BR 11 I 1E i sh A
R, SRR B e B 5 AT BAR Y B 4 8, IR
FEE B, B,. B; B T (1% ¥ (total ion chromatography,
TIC)ILIA 2.

33 HEEEREFHTE

RBCEF AL
ABFFE L T Z B AT B 2 RO 7 AR BORCR
CIEXTER M L BRI — & M RBRIER, XFF TORImRE S 2
TP BEREYE, SRBICR T . AN, ISR AR EUA T,
FESREUAR 2 HI AT 52 09 JCHLER AT LA 285 AR A KA
U2, TG I, BICR F S VR A HR G
o TR D BRI P S AR, Ko, xR
BRI, AR R 14 P B X B BURCR AT R A . SEI T T
3 FORFIRR B AR BGAB (F BR B i 07 0%, 5%. 10%)
PEATH5 82, S5 o A & BRI £ I VTR D AR B
FIEE, 3 FR D EER 19 IR IIET 10%, $EB0R R &
HEA 5%HT, 3 FR DEEZE AR AT TR 60%, 4
RBOR P RSN 10%00F, (R D7 K A9 [ al LUk 3]
80%LA I, W AL ISR SR, TR e 2 K Y R A
FHEE A 50:40:10 150 TR AV AE AR BUA .

3.3.1

®1 RKRDEZRNRESH

Table 1 MS parameters of fumonisins

BET (m2) FET (M2 BE B BsF R /ms Q1 il /v hifE AR/ vV Q3 Hifw /v
FB, 722.4 352.3* 100 -26 —41 =25
722.4 334.2 100 -26 -43 -25
FB, 706.4 336.2% 100 -26 -39 24
706.4 318.4 100 -26 -39 =25
FB; 706.4 336.3% 100 -26 -42 -26
706.4 3183 100 -26 —41 -23

I
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TE: A
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Fig. Chromatogram of fumonisins with 2 kinds of mobile phase
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Fig.2 Total ion chromatography of fumonisins
332 AFH 100 -

S FEEL T 2 i QUEChERS AF A Hi AL BE )y He ik Jr =X
(LUMTECH MPFC-QuEChERS = g 2S48 g Al ids A Al g1k Fn
Waters DisQuE b5 fb)xf 3 Fifk ohag i ke,
AR 8 R TR LB, WSR-S 100 pg/ke,
FielR 2.3.4 FEAETAE Iy BB S BV, THE bR
SRS R I 3). XF 3 FR B R 2 il r
1k 1 187 3R 5 A 3 M BT, W AR Peei=0.00022,
Prpo=0.00036, Ppp3=0.00014, 3 41 P {EHI/N T 0.05, $iH 2 F
Hedk 7 2 AR g5 R 2 R ¥, R LUMTECH
MPFC-QUEChERS =3 JE SR B T4 AU AT v A0 1 [T SO 2
F Waters DisQuE b4 b IR, FOPATRE S AR
250/, 1548 QUEChERS J5 3 JHA LA EHE PSA.L Cis.
TR ERSE, PSA AT B FRR LR IimR e 20, (AXHk o 8E
ARt A —E 5, LUMTECH MPFC-QuEChERS
IR TR R TR SR, HaRIRIRRR . KRR mT
HA ST FHAIET PSA. Cyp %, FILABSIAEA ) 3

[ R /%

#: A: LUMTECH MPFC-QuEChERS (& fg25)iB 1E R4 b 4E; B:

Waters DisQuE f+{L % .

AT 3 R EE R B (n=6)

Fig.3 Recoveries of fumonisins under different purification

VALRCR, TR DA AT LA AL S R

conditions(nN=6)
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34 EFRERMN

X HZS FASEBINAR | SEBURINAR 5 AL IR T
(R 7 (B, 25 S it S X R T o 3 R AT 4t SR (A5
SLILE L, SERMER AL, e E A ORI L
TR 214 20% ~ 30%, 1AL QUEChERS b3 mi il
BN RA 90% LA b SR DCEChRE M2 I H iR
T 1 b PP B 2 IR I FE TN, B 9, R T BRAS
A BRCR, SR R SR VG e bR vfE LR AL IE AT T
35 ZMKRRER

Sy HIEL 2.3.4 I R GIBRE TAE A S pL 4% Bk
e aE, LA E AR 06 E AUk AR bR, AR N v R R
AR AR, xtilbrdEiZk, IR S5 R By, By, B; M
O FERAOC R A 45 R, (R # % B, By, By

0.5~100 pg/mL Yo I NP X R RAF, DL 3 f5 (50 L i
E AL Y B Y BR (limit of detection, LOD), 10 {51 1
2L &R & B R (limit of quantitation, LOQ), AHH;
ARAEFR L 2, K BRFIE RS0 0.12~0.70 p g/kg
10.42~2.40 we/ke, FIERBERS.
3.6 fOAREIYER

SREA SR DB R W F AT, ¥ 10, 40
100 pgkg 3 MREEAKE AR D8 R IR A AR HER T T
JbR B I, R IIACE AT 6 K. T
[z 28 K AH Kb B i 22 (relative standard deviation, RSD),
SEIRNLER 3, MM T Mk 83.2%~108.0%, #H
XTHRHEZE A 1.9%~4.6%, B2 I HERfh B A E M R
I, W6 H R R K

#2 RESHEHEXRKARER

Table 2 Related technical index of method for detection of fumonisins

T RAEFE M/ (ug/mL) IS IE LMy R HHIE R B LOD/(pg/kg) LOQ/(ng/kg)
FB, 0.5~100 Y=69156X-5617.1 0.9997 0.22 0.75
FB, 0.5~100 Y=152205X-4600.5 0.9998 0.12 0.42
FB; 0.5~100 Y=100593X+27994 0.9998 0.70 2.40

#3 ERERIIELER(N=6)
Table 3 Results of recovery rate(n=6)

REBHR WA (ugkg)  FIIEIEHE/%  RSD/%
FB, 10 108.0 3.6
40 83.2 1.9
100 84.4 3.9
FB, 10 103.6 2.0
40 91.0 4.2
100 86.8 2.5
FB; 10 106.7 2.2
40 92.0 4.6
100 85.7 29

3.7 EFR#FERINE

B EEST R 10 B KRS HEAT 200, 10 #E
TR R R IR B E
4 & B

AWF5E K F QUEChERS 1Y 7 32 X kL S R4 T SR LA AL,
Jf454 UPLC-MS/MS A, @57 T E KM R EHEER

PO A7, JIIAERERE . R R . ERMER . &
BUERF, R RIS AR A ORI, P A I A RO, T
TR PR B B A E PR IES S REAS I
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