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Determination of 16 kinds of mycotoxins in green tea by improved
QuEChERS-ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To develop a method for the determination of 16 kinds of mycotoxins in green tea by
improved QuEChERS technique combined with ultra performance liquid chromatography-tandem mass
spectrometry. Methods The samples of green tea were extracted acetonitrile containing 1% formic acid and
purified by purification materials containing octadecylsilyl silica gel and N-propylethylenediamine. The sample
was then analyzed on an ACQUITY BEH Cjg column (100 mmx2.1 mm, 1.7 um) to achieve the separation, and
detected in multiple reaction monitoring mode and quantified by matrix matching curve external standard method.
Results Within a certain concentration range, the 16 kinds of mycotoxins revealed satisfactory linearities, with the
correlation coefficients between 0.9985 and 0.9999. The limits of detection of the method were in the range of
0.2-100.0 pg/kg, and the limits of quantification of the method were in the range of 0.5-300.0 pg/kg. The recoveries
of the 16 kinds of mycotoxins ranged from 74.4% to 110.9% at 1, 2 and 10 times limit of quantitation spiked levels
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with relative standard deviations less than 5%. The 10 batches of green tea samples were analysed and tested by this

method and AFB, was detected in 2 batches and zearalenone was detected in 1 batches. Conclusion The method is

sensitive, accurate, and effective for routine monitoring of mycotoxins in green tea.

KEY WORDS: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; green tea;

mycotoxins
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FEEIEEFE G, (aflatoxin G, AFG)). HIEFHFE G,
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spectrometry, UPLC-MS/MS)il, #:~7 —Fsk . R
Kl Zeh 16 FhECR R AL, RERR PR R
15 2 DRSS i 00 0y 7 4 (R SR A

1 MR5ERZE

1.1 UE5EE

DFY-1000C 3 #UR #AAIL (TR Eb B AR il 78 PR D);
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Table 1 Gradient elution conditions
A (0.1%H R

BflA)/min ~ Jii#/(mL/min) % B(ZJE) %
0.01 0.3 90 10
1.00 0.3 90 10
4.00 0.3 10 90
8.50 0.3 10 90
8.51 0.3 90 10

10.00 0.3 90 10
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Table 2 Multiple reaction detection mass spectrometric
parameters of 16 kinds of mycotoxins

FE fatiss RREE ey FBOLE ey
/min 1A%

313.1/241.0° 50
1 AFB, 4.14 95
313.1/285.1 32
315.1/259.1° 41
2 AFB, 3.98 113
315.1/287.1 35
329.1/311.1° 30
3 AFG, 3.97 110
329.1/243.1 33
331.1/245.1° 45
4 AFG, 3.82 115
331.1/189.1 54
313.1/295.1° 10
5 NIV 0.92 50
313.1/175.0 40
296.9/249.1° 15
6 DON 2.91 60
296.9/231.1 18
459.2/297.1° 10
7  DON-3G 0.92 80
459.2/249.1 20
339.1/231.1° 30
8  3-AcDON 3.50 40
339.1/279.1 28
339.1/137.0° 23
9  15-AcDON 3.46 40
339.1/261.1 20
484.2/305.3" 18
10 T, 4.95 40
484.2/185.1 31
442.1/263.1° 17
11 HT, 4.36 66
442.1/215.0 19
722.4/352.4° 49
12 FB, 3.72 100
722.4/334.4 53
706.4/336.1° 40
13 FB, 4.14 140
706.4/318.4 45
325.1/310.0° 35
14 ST 5.30 86
325.1/281.0 51
317.2/175.0° -31
15 ZEN 5.14 ~112
317.2/131.2 —34
402.1/166.9 —47
16 OTA 5.10 -80
402.1/358.1 -26
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HERIFRIL 2 g SEATRERL CRE T 5] 0.001 g)'E T 50 mL ¥
BHELLAE T, A 10 mL 1% BR G FNL AP &R, T
WEELEX 30 min J5, LA 10000 r/min &5.0 5 mino & E R
THRET 15 mL B8 @A 100 mg PSA 1 CigfEN
HALAED, WHETRAT 2 min, L 10000 r/min #.0> 2 min, W%
BT 0.22 um fFLIEIE, RF UPLC-MS/MS JU%E .
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2.1 HmBIAE
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PRI R R S A B A A IR, RBUCR E T
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IECBERI G, Y945 BT M HR IR . 1E CbEr 5 & o,
by Tk, I A i £, 1 FLG 82T (3 43 it
N5 L 0 A, T AR R S 2 o R AR P R
(2053 (1l 4 DON)FRBGICR A I ZJERY S IS AR EL
WA, MEYS LC-MS/MS AT BIFEAERTTR, WA
FHP -z 224 4 SO, 0 L A AR v 0 S
PEATERE, AT B R BRI R A BB B, dE TR B AR
LA PR BUICER P20 AR IR F 20 M HREGH, 155
ZEARIAF K> SRR 16 F EL R 7 2 MU RCR I 5%
Wi o TE2S FISRASRE S I A SE B 16 Fh BT B 3 IOFR TR T,
FEH 50% 207K . 80%ZNE/KFNZE 3 A IGAR, LA
[FHRBCRAF T4 BAMEA DI EICR, 255000 1, 4558
R, CIEVEAIRBOATINE, 16 Fh HEr kAP i A

ACHRRM, A S E R R SRR, BT
VAT B 790 1 1 32 5 R R, B TR A o 81 B B 39 v
B, AT DG SR B AT PR 3 4 1A 9 3 A R e [ g e BT,
ARG . 0.4%F RN . 1%TF RN . 2% T R
CIEVE BT, X HORFIEREEXT 16 Fh E B R Bk
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1 A4k 2 (graphitized carbon black, GCB)X} 4, & A 4
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BHEF 16 FhETERER M ISR, [ 3 45 R3KH, PSA+C s E N
M R RO A, MR PSA+C g et del
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Fig.l1 Effects of different extractants on recovery efficiency
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Fig.2 Effects of different acidity on recovery efficiency
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recovery efficiency
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Fig.4 Extracted ion chromatogram of 16 kinds of mycotoxins
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Fig.5 MRM chromatograms of 16 kinds of mycotoxins
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Fig.5 MRM chromatograms of 16 kinds of mycotoxins
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Fig.6 Matrix effects of 16 kinds of mycotoxins in green tea matrix
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(ng/L) B A bR, LLE ARG 0 00 2 8 1 W 1 AR 2L
A, ZHIRRE TAERRZE . DL 3 F5(E 15 FL(S/IN=3) AR 1 (1
TnFREAE R 77 2 A U BR (limit of detection, LOD), L) 10
5 18 EG (S/N=10) HFAH . (8 AR S 112 kg D7 125 A 7 B B (liit
of quantitation, LOQ)*Y, 45 L3 3, 1E—EWIE N,

l6 fIt W #H RMAEAMXRRI, MXRHEHE
0.9985~0.9999 2 [A], LODs 7£ 0.2~100.0 pg/kg 28], LOQs
1E 0.5~300.0 pg/kg Z 7],
252 HEHMELHEE

FE LOQ. 2 £ LOQ I 10 fi5 LOQ #47 3 /KAy
PR B SEE, AT T 6 ROTPATEER, 115 6 Ik
0 72 5 5 A9 AR X BR ME I 22 (relative standard deviation, RSD),
FHUAZZ S IR R B SAE 2 B2, 455R LR 4, 16 Fh &
R 0O R AE 74.4%~110.9% 2 1], RSDs N
0.9%~4.3%, W] WLz Ik R AR R &, ERE MR, X
25T 16 FhECDABE R (R0 I 1 BLA A0 %) M ff 5 RO % B
FFE (oL e s iRy & AR ) X R
FNER LR
2.6 LPREERINE

Sk B UE T Ty A S A, T AL A 10
By ER A RE A, T BRSO AL 7 0 1% 16 b LB 75
RUATI . 10 HERES A 2 HERE A IR R F R, H
o2 SRR S AT AFB,, HOME B 3.82 ng/ke.
4.16 pg/kg: 1 HEEESL G HY ZEN, HIREEH 2.54 pg/kg, KT
JEKG B TR £ AE GB 2761—2017 (& 524 [ S
P AR RRE ) ABE I RERE, HA R
TELEVE A PR RS o BRI AT X R I LI B R 5
Qe IEA T SR R D, AT ARG B A P i 2 4 o A
FEERFI, AJrikiE T oAb B B R 1 e M i
A

£3 FEDPI6HERSEMNLODs, LOQs, ZMTEE. HXEHK

Table 3 LODs, LOQs, linear range and correlation coefficient for 16 kinds of mycotoxins in green tea

75 &2 AAEVEIE/(ug/L) FHOCHR () LODs/(pg/kg) LOQs/(ng/kg)
1 AFB, 0.1~10.0 0.9998 0.5 1.5
2 AFB, 0.03~3.00 0.9998 0.2 0.5
3 AFG, 0.1~10.0 0.9997 0.5 1.5
4 AFG, 0.03~3.00 0.9991 0.2 0.5
5 NIV 20~2000 0.9999 100.0 300.0
6 DON 15~1500 0.9985 75.0 250.0
7 DON-3G 2.5~250.0 0.9985 125 40.0
8 3-AcDON 4~400 0.9988 15.0 50.0
9 15-AcDON 2~200 0.9995 75 25.0
10 T, 0.2~20.0 0.9991 1.0 3.0
11 HT, 1~100 0.9988 5.0 15.0
12 FB, 2~200 0.9982 10.0 30.0

13 FB, 1~100 0.9987 5.0 15.0
14 ST 0.1~10.0 0.9995 0.5 1.5
15 ZEN 2~200 0.9998 10.0 30.0
16 OTA 0.2~20.0 0.9998 1.0 3.0
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Table 4 Recovery rates and RSDs of 16 kinds of mycotoxins in

green tea (N=6)

IR BT b R S5

T

5 EA P 0 RSDs/%

1.5 94.3 3.6

1 AFB, 3.0 96.6 3.7
15.0 95.5 2.0

0.5 80.6 4.1

2 AFB, 1.0 84.2 3.9
5.0 81.2 32

1.5 92.6 22

3 AFG, 3.0 943 2.6
15.0 95.0 2.1

0.5 91.6 3.3

4 AFG, 1.0 90.5 2.5
5.0 92.8 12

300 75.3 3.6

5 NIV 600 74.4 2.6
6000 77.1 3.3

250 78.3 2.8

6 DON 500 0.4 2:2
2500 79.4 1.4

40 76.8 43

7 DON-3-3G 80 76.1 3.5
400 77.5 2.5

50 77.9 3.5

8 AcDON 100 80.0 2.0
500 81.0 13

25 81.6 3.0

9 15-AcDON 50 82.5 1.1
250 82.9 1.7

3 106.4 3.3

10 T, %% 6 107.8 2.7
30 110.9 1.7

15 745 3.3

11 HT-2 30 75.3 2.3
150 75.5 1.6

15 79.3 3.4

12 FB, 30 79.0 13
150 80.2 2.1

®AE)
e S8k IR PRIEeR o,
/(ug/ke) 1%
1.5 74.8 2.4
13 ST 3.0 75.3 2.7
15 75.2 1.3
30 76.4 2.9
14 FB, 60 74.8 0.9
300 76.5 2.0
30 71.7 3.0
15 ZEN 60 78.6 0.9
300 80.0 1.7
3 76.4 3.9
16 OTA 6 75.8 2.8
30. 78.4 3.3
3 &

BT IL i R A Z R, AT 26 200 7 553
AL ARG 5 2P0 A ge a7 T —Fh kit QUEChERS
454 UPLC-MS/MS Mgtz 16 FhE R R nyAail Jy
o FEANE 1% W R O W AR BT, i Ak
QuEChERS #h i 14fb H R % 0>, 4 ACQUITY BEH
Cs (75 H(100 mmx2.1 mm, 1.7 um)i#474355, KH MRM
PRGN, 36 o DU P s o i R PR i . FE MR VR Y
BN, 16 FPECR & R R RIFMLHE R, HECRE
1E 0.9985~0.9999 Z[i], 4% J5 R QuEChERS JrikikfT
Fefk, T E A, 5 0 S A A L,
YRS B, T H R B, AR &R S T4,
VR AL BE A5 T R S B0 T 5K o SR PR 0 5 A 3% - R BT
TEAY BT T LA A 16 RHELE TR, i FRAES A
#) 0.2~100.0 pg/kg, R, it E%, 10 min ME]
A SERCIAT B ARAL AP ARG I, AT LA A 45 2 A 25
FEAR A7 1 Tl JE2 X8 7™ o W P 0K

AWFFEAE 10 HLERASFES A 2 P ECIH SR, Ul
B R R L R RBESRSO TR AAEN . FEIR ST
FEH AR S G, BB R ERR LEER N
wYCRd . HET, FEAY GB 2761—2017 #LE T AFB, 1E
AL 7/INIL-S SR SN [ TS 537 ¥ S S L U] ERS e 7
W, AR E A B b LR R B AR . H R,
Bl Bt LA /N 0 ] R A I B B e R T R
FRifE, WRE T . P EE T L R A R A A R
AFB1 REEMIIL 5 pg/kg. BIHAERLE iAsH Y AFB, REE
Ml S ng/kg, MR B AR 20 pg/ket HIt,
AMIFFERTER T AS ) LT 7 R B A o S A I AR oS 4t
T—EMEE LM AR S,
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