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(BEA), enniatin A (ENN A), enniatin A; (ENN A)), enniatin B (ENN B) and enniatin B; (ENN B,) in Castanea
mollissima Blume by QuEChERS-ultra performance liquid chromatography-tandem mass spectrometry.
Methods The mass spectrometry conditions for 5 kinds of emerging mycotoxins were optimized. The optimal
chromatographic column and mobile phase conditions based on the separation degree and peak shape of the
chromatographic peaks were selected. The best extraction reagent and QUEChERS purification column through
recovery rate indicators were determined. The matrix effects of Castanea mollissima Blume samples on 5 kinds of
emerging mycotoxins were analyzed. Finally, a methodological experiment was conducted on the established method.
Results The method ultimately used acetonitrile-water (80:20, V:V) as the extraction reagent, selected QUEChERS
column (primary secondary amine 50 mg, MgSO, 150 mg) for cleaning Treatment. The ACQUITY UPLC BEH Ci3
column was used as the chromatographic column and acetonitrile-2 mmoL/L ammonium acetate was used as the
mobile phase, the elution mode was gradient elution. Matrix effects of the method could not be ignored, the isotope
internal standard method should be used for quantitative analysis. The limits of detection of BEA, ENN A, ENN A,
ENN B and ENN B, were 0.03 pg/kg and the limits of quantatition were 0.1 pg/kg, the recovery rates were between
89.5% and 125.0%, the relative standard deviations were 1.6% to 8.4%, the correlation coefficients were all than or
equal to 0.9990. Conclusion This method is simple, rapid, with the high accurates and ensitivity, which can be used
for simultaneous determination of the content of BEA, ENN A, ENN A;, ENN B and ENN B, in Castanea mollissima

Blume.
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chemical ionization, APCI), {HN A 122, Rk s
e FEA FAEEE BEPYH QUECKERS 112, [AHZE G
T L A A O B, LR T SRR A TR 4,
240k WA i R BT SRR S IR BB, R SCIA R,
QuEChERS %, HiAbFEABRE L, bl R B i 2 5056
BR, BT R A A BEAR AL FE vk

BEA il ENNs ¥JJ& T ¢ E s R, HitEMNIET
BEA 1 ENNs [R5 9 B Brobm ofie Fn A i il e &



322 B il 2 A iR A I A 4

FH1TE

fio R ST BEA Al ENNs kil Jy ik i aF o3 i 8
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FRUESh: BEA (CAS 5 26048-05-5, JFE#EE 100.0 pg/mL,
JERCEREYI R R A RD); ENN A (CAS 5 2503-13-1,
FEHEE 10.05 ug/mL). ENN A, (CAS 5 4530-21-6, [fis:
¥ 10.01 pg/mL). ENN B (CAS 5 917-13-5, itk i
10.11 pg/mL). ENN B, (CAS 5: 19914-20-6, JFiftifk i
10.08 pug/mL); "*C4s-BEA (CAS 5: 26048-05-5, JFHifk
25.05 pg/mL); BC3-ENN A (CAS 5 2503-13-1, itk
2.03 pg/mL). *C35-ENN A, (CAS 5 4530-21-6, k¥
2.00 pg/mL), C33-ENN B (CAS 5 917-13-5, JFimyk)¥
2.05 ug/mL), *C34-ENN B, (CAS 5 19914-20-6, JFH ¥ ¥
2.04 pg/mL)(H[# Pribolab A H]); ZJE(fAikal) . FLHE
(MgSO0, 6 g, CH;COONa 1.5 g), QuEChERS #HbAF[Z — ¥
-N-PA3E primary secondary amine PSA, 50 mg, MgSO, 150 mg,
2 mL)AE R R R AT R A W), OB (i al, bl ik
SEERHEE A AT PR A D
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LCMS-8050 7 & RO €433 - = H UG HRBK i {)
(HA B H); BSA623S-CW BT RAE(HS BE 0.001 g,
[ Sartorius /A &); VORTEX-5 3 4R 1% #% (7 ] Hopk Il
IRAS 7% i 35 A7 BR A 7]); Centrifuge 5810R = 3 K IR &5 .0
HL(1% ¥ Sigma 23 F]); ACQUITY UPLC BEH Ci5 (2.1 mmx
100 mm, 1.7 pm), ACQUITY UPLC HSS PFP (2.1 mmx100 mm,
1.8 um)(3E [E Waters A 7)),
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FRUEIRIR, MZIEEARE 10 mL, WHERA . —20 °CIR-1E.

IRA TR E AR (100 pg/L): 20 S HER R — &
BIFREAR, FHCIEERZE 10 mL, WHEES —20 °CIR-1F.

PRt 2R AW 430 B BUIR & s o £ FHBGE 1

AR 10 mL HRMF, HZBEFEZZI8, RiERS,
WHESR M 0.1, 0.5, 1.0, 2.0, 5.0 A1 10.0 pg/L, 437
HERRTL I 500 pL Ao 2o vl B2 5 PRI RESR N, A
40 pL AR IR, WHEIRST, BCAUniEML RINER . LA
H AR 55 %0 N AR VR B E i AR bR, DL B bR T AR
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e 5 mL/KIRBERS], FA 20 mL 2B, WHERAE,
BFREY R IR H 20 min, FRESEHS A BRI,
FEAIRE], 4 °CHRIFES.OHL 10000 r/min L 5 min, MR
2.0 mL BT QuEChERS #ib&h, WA 1 min,
4 °CAYRE AL 5000 r/min B0 5 min, WEER E It
0.22 pm fCFL B, WL 500 pL AbFBRGFHYRAE TR AR
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i ACQUITY UPLC BEH Cjg (2.1 mmx100 mm,
1.7 pm); FRBhAE: A: ZJE; B: 2 mmoL/L ZIREKIAW; ik
0.4 mL/min; #EFER: 10 pL; #E: 40 °C; BREEVEBLER Y
0.0~1.0 min, 45% B; 1.0~8.0 min, 20% B; 8.0~8.5 min, 20%
B; 8.5~9.5 min, 45% B; 9.5~18.0 min, 45% B.
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Q1 HJE Q3 HL R AR A R TR 2, HARILE 1.
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FR(limit of detection, LOD)FxE H R (limit of quantitation,
LOQ), Lk 3 fHEMEHL(SIN) F ¥R LOD, 10 f5{EME
(SN)TF A9 A LOQ,

2 HREDH
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UPLC HSS PFP i AF 17 g . 2 R @it 2 kil F A
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UPLC HSS PFP 4,341 %} BEA F1 ENN A, i/ B A8 Hi AR
(& 1), T ACQUITY UPLC BEH Cq A 3541 4555 % 4,18 4%
f£1k4kJ5 % BEA, ENN A, ENN A,, ENN B fl ENN B,
& 5 MEWFERIRIAFELSEE 2), ATERA
ACQUITY UPLC BEH C g titE %t BAR 47507 o

2.2 RENERMIK

Iy BIRFH 95%. 80%7F 45%[1) 2 mmol/L ZFREk K %
TR FE R R IR W BEETT 4307, 4R FH 95%FH 80% 2 mmol/L
R KR B e vk B, e ] AR AR R, G
PR R Ly, HEBEREFAEHERE 2). HX
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Table 1 Parameters of mass spectrometers and retention time of BEA and ENNs

HEHAN A4 B B 1] /min HIAE F(m/2) TS T (mV2) Q1 HLE/WV fill 43 i s /e V Q3 HLJE/V
801.30 784.40 -24.0 -19.0 -38.0
BEA 7.850
801.30 24420 -22.0 -34.0 -25.0
699.30 682.40 -26.0 ~19.0 -32.0
ENN A 8.924
699.30 210.20 -20.0 -34.0 -21.0
685.30 668.40 -20.0 -19.0 -32.0
ENN A, 8.205
685.30 210.20 -26.0 -33.0 -22.0
657.30 640.40 —26.0 ~18.0 -30.0
ENN B 6.664
657.30 196.20 —24.0 -32.0 -20.0
671.30 654.40 -20.0 -20.0 -32.0
ENN B, 7.452
671.30 196.20 -26.0 -32.0 -20.0
BC-BEA 7.850 846.40 829.50 -20.0 ~19.0 -30.0
BC-ENN A 8.924 735.50 718.50 -28.0 -19.0 -34.0
BC-ENN A, 8.205 720.40 703.50 -20.0 -19.0 -34.0
BC-ENN B 6.664 690.40 673.50 -20.0 -20.0 -32.0
BC-ENN B, 7.452 705.40 688.50 -20.0 ~19.0 -32.0
o JI 45% B IV BE N, 23 BREE DAL, 5 B EAR I 525
~ 14} ENN A REIRFIFELR TS, PHILERE 45%1 2 mmol/L £ FREL Mk
= L N N S, N . >
% 1(2) I BEA ‘ FEVE RS R AR . AR HTE 9.5 min B, BREE
2 os} CMRSTFRIAIRIE, U PR ] 12 min b, i A4
é" 8'2 i AR IS R A B, ISR R IR 58 A, R AF
o2l FEFAT A AE K 2 18 min(EF DL 2, (R L2 1),
O 1 1 1 L 1 ] . .
40 45 50 55 60 65 70 15 2.3 FRIERHFMK
£ 84 B[] /min

& 1 ACQUITY UPLC HSS PFP {aijift1:43#1 BEA F1 ENNs [ fif%I&]

Fig.1 Chromatograms of BEA and ENNs analyzed by ACQUITY
UPLC HSS PFP chromatographic column
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Fig.2 Chromatogram of BEA and ENNs analyzed by 95%
ammonium acetate aqueous solution at the initial concentration
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Fig.3 Chromatogram of BEA and ENNs
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R SRFE SRR B4 L, A —E EESE, 2T SR UL
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TALE 110.0%~119.6% 2 0], KPR K., FHILABE
e 2K (80:20, V:V)E g RBGRH .
2.5 QuEChERS #{LERII%F

M rh g — e BERIIRIE, C s AICHLEES: HMR H8EXT
BB R R, TRIAE SR X HEH LA 1 (PSA 50 mg,
MgS0, 150 mg). ¥k 2 (PSA 50 mg, MgSO, 150 mg, C ¢
50 mg). L4 3 (HMR 50 me)Fi5ibis 4 (PSA 50 mg,
HMR 50 mg) 4 FiA[H A QuEChERS #HAL4S i B K #h 4T
RALHEAT T HALRE T 0200, ELRDLIE 4. @ 5050 k30
il FHAAL A 1 AT AR R, 5 A B ER T R 00 EHCRBE R R
89.5%~101.4%, TiHAh 3 Ff b B AN T HMR 8
& Cpg, R RICRITREIL R 80% LA, {H (AR H B
FEIREE R R, Crg SR IR i E SE S AZAIEZ
LD LE R —3., HMR F Cq AT gt HARib &9
H—E WL RRE, AT R R E R R AR B SR A
PSA 50 mg 1l MgSO0, 150 mg (4 b4 BEA T4 L34
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Fig.4 Purification efficiency of QUEChERS tube
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Fig.5 Matrix effects of Castanea mollissima Blume on
BEA and ENNs

27 FELMAERE. HEXRH. &MEE. KR
ME=ZMR

TR RE L MR R . R R
HRRUNZ 2 R, 5 A HFREERAE 0.1~10.0 pg/L LM [
WA R BRTET 0.997, #HBEHN 0.03 pg/kg, EaHFR
N 0.10 pgrkgo ABFFEAR IR . BSR4
JLEL#E, B ENN B BSRLASE, Ay 4 Faos iR . iR
FAK, ST I A R A — B A S 7 i
FIZRIHESC R | A H PR o R B5 0 2 A Bl Ay 2
2.8 FHAENEBEWESHERE

DAMR SR L5, 43 B ks s Ak . o 3 ik
JEIIAREE S 0.1, 1.0, 8.0 pg/kg, WIMARENGLZ, ik
B I ISR FDRE 25 BE AN R 3 T, ASBIFSE A2 mT i o oy
89.5%~125.0% Z [8] , #H X 4% #E fit 2= (relative standard
deviation, RSD) W 1.6%~8.4%., J5 1 A B B i [m] IAc o 35 12
GB/T 27404—2008  SE536 % BTt Hl e & F LR 5 )
V14 R R RO BT £ v TR 7 3 e 1K
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F2 FEMNZMERTE. BHXRE. &MEE. RERMNEZR(N=6)
Table 2 Linear equation, correlation coefficient, linear range, limit of detection and limit of quantitation of this method (n=6)
HELAK ey AHIEZHL(r) RYEFEE/(ug/L) B HBR/(nglkg) E R PR/ (ug/kg)
BEA Y=0.156482X-0.001311 0.9999 0.1~10.0 0.03 0.10
ENN A Y=0.192454X+0.001051 0.9998 0.1~10.0 0.03 0.10
ENN A, Y=0.202606X-0.004474 0.9997 0.1~10.0 0.03 0.10
ENN B Y=0.189729X-0.000806 0.9999 0.1~10.0 0.03 0.10
ENN B, Y=0.200617X-0.003116 0.9999 0.1~10.0 0.03 0.10
A =GR =
#* 3 BEA fl ENNs fEIWER K&K = E (n=6) P

Table 3 Recoveries and precision of BEA and ENNs (n=6)

Grmm MR PO T Rsps
(ug/kg) T /% BT /%

0.1 96.0~119.0 108.2 8.4
BEA 1.0 94.4~109.0 100.8 5.4
8.0 91.5~104.4 98.0 5.0
0.1 85.0~98.0 89.5 6.2
ENN A 1.0 91.0~101.9 98.0 4.2
8.0 95.9~100.8 98.9 1.7
0.1 113.0~123.0 117.7 3.4
ENN A, 1.0 94.7~105.8 100.1 4.2
8.0 93.3~101.4 97.8 3.8
0.1 98.0~117.0 107.2 7.0
ENN B 1.0 89.7~106.1 97.7 5.7
8.0 100.9~105.2 103.6 1.6
0.1 107.0~125.0 117.0 6.1
ENN B, 1.0 92.3~106.2 100.6 5.4
8.0 96.5~102.1 99.1 2.0

2.9 i

AHIFFE PR ZE DA S 7™ KR AR 20 {44 S 2B 4 746,
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RNPREE R A RIRERE . P, *h % B el
WOR Al L vk R, AT AR R R R R 4
Tl RELERA TR 28 1 [RTSP R I, SRy BORT I L T YR B A 5
DR PEAL S B bR AR S8
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