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ABSTRACT: Tea, rich in polyphenols, catechins and a variety of minerals, is popular for its multiple health care
effects such as lowering blood lipids, anti-oxidation, weight loss and antibacterial, and its quality and safety has been
widely concerned. Tea may be contaminated with mycotoxins during its production, processing and preservation, and
mycotoxins have attracted more attention due to their serious harm to humans and animals (carcinogenicity).
Therefore, efficient and high-throughput detection methods for toxin residues in tea have become the focus of current
reresearch. This paper reviewed the research progress of liquid chromatography-tandem mass spectrometry
(LC-MS/MS) in the detection of mycotoxins in tea, compared the advantages and disadvantages of different

pre-treatment extraction reagent, purification column and detection instrument conditions; the influence of matrix
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effect on the results was analyzed when the method was used to detect different kinds of tea; the development of this

method for the detection of mycotoxins in tea was prospected, so as to provide theoretical basis for the establishment

of the detection standard and limit standard of mycotoxins in tea.
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LB AW 2 0 v B R A I R R, DA S At
BT EE AN 7 VR RSB L ARG 0 o A B A o ) A
STAR LIRS FER

1 BIAIES .

1.1 # B

LC-MS/MS i il i) R = . K BRAL, C&T
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NGl R I I T R g G L5 A 7 W < 0 O 1.
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TEZSUT T, FERA A B0 ., Bk, (s
WA, 7E 20~30 min PRI AT PEATHEEC . W] A AH 56 SC
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Table 1 Main pretreatment methods for the detection of mycotoxins in tea by LC-MS-MS
I
Frbe i RG] A BT EAVN 5 WA il gy 2% S 3Lk
/mL
FFE-2% NaHCO; ; . ~ 5 mmol/L Z, 2% e e
S14 2 hraTest &4k TAE i, OTA
5 (60:40, V:1) 20 5713 2 min OchraTest & S 0192 - HMPRAE &, OTA IEB TR [41]
2g Z%gﬁ@;f)@ﬁ 10 JEHHEC30min NHAC/ME  03%MR-TEE  AMEER, EETES 34
se Z;ﬂﬁ;fgm«s, 25 PRVHELI 30 min 5 Sk s SR AL K -F HbRE R, IEE TR [15]
) 0.1%H R (&
Prime HLB+%)
5¢ s 20 M 20min, By CRmeHLBHRAE o oL W) AMRER, EETHERX [37]
SRR
7K -H
25 mL, 70% ! i _— o ey 017 BRIK-0.1% e g
5g K12 ml Bk 25 A 30 min, B0 RESEREEE A W2 HhbraE g, IEE TR [38]
1% R EChERS 25U
1%/ 2. K #F 10 min J5/IA Bond Elut H{b45 A+ 0 /EFMA QuEC . S%a*%%?k’
28 (gae, 1) 0 b, se GEARQuECKERS) mmoVh SRR OTAZENRE P, J 0]
e e o A -H iy i B T AR
[/ 45 2 PN 5 2 fE, DON gy fit
K - iR #B S HEH 20 min, Multi-Toxin IAC % L AR .
2% A _ £ ;E; BT
e (70:29:1, V:V:V) 20 PR HRHL 30 min FAEAEE 0.2% A2 %ﬁﬁt’ﬁfﬁl%? 391
T
PRI 10 min, ) QuEChERS #2EUf1EHk, #h
a7 E10- Oasis PRIME HLB+ N -
5g i %/5;)(10‘90’ 20 IMAERATER 4, a;;; (QuEChER;@ 0.1%F fR/K-FEE brE |, DON N E T,  [25]
' B " Fofl 1 B TR
A b 7y
2¢g Z(%fl@‘; E';)ﬁ& 10 PR HLEL 30 min NH,+C 5 /M 0.3%H iR - i HSMRE R, EBEFR [42]
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= . M in 4 IRE 0.01%H i2-0.05% AMFE L, OTA Sh s i
2e 27k (84:16, o 535 4L 30 min ycoSpin 400 ZUjHE 0.01%H [iR-0.05% ~MziE R, OTA i & F15 45]

Vi) At

FiK - 3, HA A IE B 7R

1 Al EEEE K A (ochratoxin A, OTA); KR4 B (zearalmone, ZEN); Jii %A 5 J& i J) 15 M5B (deoxynivaleno, DON),

Hm: £ S%WERK-Z S OTA . H i & % 7 &
(trichothecenes, T-2)FIH4 22 # & (neomycin, NEO)F B[l
FIEE] 100%; 78 2%HER/K-ZEH DON 1y BN b,
ZENTERRE R T 5%J5, BIESIRT 60%, 4 H IRk AR
T 1%}, 57 # R (citrinin, CIT)ENCRIEZ] 100%, HZ&
i F 1% IR/ - B SR T 2R 2R 2 A9 IR HR B
1.2 &
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ML R M RE AN, — A TR, S o Ak A
I R RS, R R R, SR T
GB 5009.111—2016 . GB 5009.22—2016 & #4477 Ffl; 10
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JINEE, G 0 2 h SRS T = SRR RIS n- K
WS o ) 9 o B 2 — 2 P R ) R ALIE R Y, —
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WL R AN R SRR 2, — ORI GaE o A HR
i, BORE AR A% DR MONBALIU 2514211
il NH,+C g /NEBC S F 1k, 0R B 4. MONBALIU
Sy Pk R T AR 28 R AR, ICE
T 91%~107%Z 0], fi LA, 76wy BRI B a5 R s
HLB F 3R A R ER NH+Cog /IMEI A, 23155
TP ARSOR o (AR RS, UEAE sk AR A B AR
TN 22 BERR AN K AE (MWCNTS) 2 BESh L T4 2560
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5, M H A R R A BRI .
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LG LT R ik, W T 2R pLik
R, it ZUCHN, AAAER0E 1R 2 A AL 2 25 KU
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BEAR P IE G W e A 4 B 2 A H A5 L >0 R /g
5% ¥ QUEChERS IXFME R IR AT AL FIH AR 5| A S EL 1K
FEZAGI b8 R QUEChERS Jri:, $-EGHH A
TR FBERREE SRR, ARV, SRBUR PR
FER A SEAEY), Sl ERHT, T LA PR R A K e AR,
BRI H AR A1) AR R BT s T A FR
MIRICR, A3 3G ek 7E5 k5%, QUEChERS 74 #
T ORIy A T . BRI R A PR A
B 2R A N, TRATELG, BIg T ik
BN FEARL—A: PSA (primary secondary amine)Zh
BRI, W55 FAER A R P T R A
SRR, WRBRHRBOR RS . @EFA IR, C ik
WA PR A 5, QB P e Ay . R 2 [
FYF; GCB HA B o VB, st i K R U
Bt S, ATWRRRZREH S N R At R E AR . XL 5y
FPRERE SR AN AR b — IR SE K, $AE )7 (8, ZHOU
SN 1 AR 6 R IR R AR B L o ORI Lhig b
I REEEHRSBUR, BREFFET MWCNTS-COOH., HLB
FIRERE(1:7.5:7.5, m:m:m)&55 1) QuEChERS b, TG T
RAFREROR, 7E 2R A 7 2 W IR, HoA Tk
T IZ ML FERE Sy, 19 20ASar M IRDieR, i BRI T4
AL ol VRV 3500 0 1) 2 0 RS, X N B B 22 4,
HA BRI Z e LT 7

2 LC-MS/MS SR

LC-MS/MS Frill ELpE s £, ZHH Cp MEIEH,
T L A 8 3 — M Y R T 1 55 N, T
Cig MR T /\BE i e S iR IR, IR KB b S
M, A AR B R A B B K, o 5 R R B K 4%
FHERM R EECR, &4 T 2P 28 B 2 W A
A WKW, YMC-Triant PFPC g o ik il 545 2l
A TI-IT VR, AT LA A B 05 B Ak &4, HAE
A REE, FEATRNERTER.

TSR R A 4R R - R 2 K, B

FRERMERFHEE, Ft, 3500506 e FE-K i )
A, [FEHIA A BB B R B 2 8RS A A T BARMb &8
B K BT P S AR FE KA A 0.1% 1 H R SR 2,
M, A AFLEH>RWAEAASETE 2N SE, H
MONBALIU 22110 0.3% 1) B - FF 5 A 390 sh A RS 138 ok
B, LSRR 3-Z WEH M A S Sl T T s A 15-
CRIE SRS T e ) R, AR B By, By, By HK
WPy, ArEREIRE 2.33, (HAHE .

LC-MS/MS 7 B B2 A5 1 FEL 8 0 6 AL 8 O A
3, B FEBOR TR R 7451, AFB, .
AFB,. AFG,. AFG, %8R (B R PICAFRILE 2 1)
HAH C=0 HF4AIL(CH;0-), HGFIAE T, fE1Em Bk
AT A BT B fi s i OTA . ZEN fil DON 48 JLF
RV TES, BISH C=0, XA RIEME R,
B SR P B R FH I R B A et A R ) R B AR A 7
R B Sk v LR A 5 2 L R T 1A e RS H B
(S RBR)ABL, OTA. ZEN fil DON 3 Fifvag K 16 i 85 T4
S AR A, A HE PR (e i PR B A e 1
B, 162 RN IR AT, AN 5 S R 4
R B B ASHI, BV AT S — R, TE B [ AR, i
)y XAESCHR[25,37, 391 A TR, RICR R4

e L, BRFE MRk, HRmR
2 R, BART X SO AR sk PO g R B, 2 S
BRI T E R EAZ2ICIL, (RN AR H BRI IR K22
S, SR NFREE, PR SRS T 21.8%, B
WTFRET 4 pg/kg, HIFFIEE L RN ENARRIE, K
KA T A b A7 Sk A FE TR, $2 0 T DR, BRART
K B, RO A, EEAL R MRS B B, AR
REAERT AL FEAT, 753 RAFFILACR, SMRIEATIR A I
PR BE RN H S S AR R K

3 RAWMK

TEE FFRER A LC-MS/MS Aol BL B 5 25 th J2 o —
) A —253E 2, 4 GB 5009.22—2016 FRG I &5 i 257
#, GB 5009.209—2016 F K F K AR B IR TR 5 . SCHRANST
BB LC-MS/MS Al 5 - v BLER 35 28 (1 Fh AR A 1 im,
HRTAF5E % 24 QuEChERS ¥:H T8 ZFh EH # %
(G TR AR (25274344 BT | B S Ik 2 R,
1 PRGN — 25 28 (il 5 75 ), TSR A H B
BhE, K BRZAE 0.05 pgkg MLLT, [BIERTE 80%L) |
&%, Z 258 R [ A I B, [ R A TR, A
60%~120%22 ), #MMEHE . ROMEHRE . HEHEEMN
Ay 4 BRI ik BB ARAIR, e ) T T I A S s R B
W, Hib#RmP, FZ M2 R FnEme, 2
[EISC3R ARG HE BIR 11 22 Ry i ) T s s
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Table 2 Determination of mycotoxins in tea by LC-MS/MS
Ea EEVLES B/ KR e BB (ng/kg) S 3CHk
LI7R. S5 WHAR. AR OTA 1 Fh 83.6~92.5 For i B 0.1 [41]
BEXR OTA. DON, AFB, 3 / / [34]
B AFB,. AFB,. AFG,. AFG, 4 f 77.5~93 K HIBR: 0.024~0.210 [15]
TR 2%, 5%, Bk AFB,. AFB,. AFG,. AFG, 4 81.5~89.6 K6 H R 0.02 [37]
ELHE AFB,. AFB,. AFG,. AFG, 4 f 80.3~116.7 G BR: 0.25 [38]
IR, B, A AFB,. AFB,. AFG,. AFG,. OTA 5 ff 63.5~125.0 ERMR:0.1~0.5 [45]
WIHZE | A NEEZE.  AFB,. AFB,. AFG;., AFG,, DON. 3-AcDON,
R R ne ] ’ ¢ 61.9-1203  JEHHL 0.1~10.0 [40]
AP S ZEN. T-2, HT-2, OTA 10 #h
AFB,, AFB,, AFG,. AFG,, DON, 3-AcDON,
HAS 15-AcDON. ZEN, T-2. HT-2, OTA. FB,. FB,. 84.2~102.7 i BR: 0.05~3.00 [39]
FB;. NIV, ST 16 F
AFB,. AFB,. AFG,. AFG, . DON, ZEN, T-2,
LRZR. 4%, A% HT-2, OTA, CIT. FB,. FB,, FB;, NIV, 63.4~109.7 i B 0.03~7.00 [25]
ST 15 Flt
FLRlEN AFB,. AFB,, AFG,. AFG, 4 F 78.9~105.2 6 H R 0.01~0.25 [43]
G U B AFB,, AFB,. AFG,. AFG,. DON, ZEN, a-ZEL,
B-ZEL. a-ZAL. B-ZAL. 3-AcDON, 15-AcDON,  61.3~118.5 5 PR 0.015~15.000 [44]

B A yrH i ESR
aNE L T-2. OTA. NEO. CIT 16 fi

H: Fih# &K B, (aflatoxin By, AFB)); # [if 85 & B, (aflatoxin By, AFB,); # I8 % G, (aflatoxin G,, AFG,); # &7 % G, (aflatoxin
G,, AFGy); 3-Z Mt I 480 %5 i 4k 7) T8 5 B2 (3-acetyldeoxynivalenol, 3-AcDON); 15-Z, 1k 3 5 480 25 Ji 4 J) T8 45 B (15-acetyldeoxynivalenol,
15-AcDON); HT-2 #: % (HT-2 toxin, HT-2); Rk B#EZE B, (fumonisin B,, FB,); 1k & &% B, (fumonisin B,, FB,); 1k T #: % B; (fumonisin B,
FBs); Z< {0 il 5 B & (sterigmatocystin, ST); 5 &4k /] i 1 B (nivalenol, NIV); a- T K 77 254 B (a-zearalenol, a-ZEL); - K IR 55 4 BE

(B-zearalenol, B-ZEL); a-F K 7k 555 (a-zearalanol, a-ZAL); f-F K o B L (f-zearalanol, f-ZAL); /Z /R ARUEH

[E N AMIFSE BN LC-MS/MS  #EF7 T SEBRRE Fh Y
K. AT agEl > G AR 86 . BUHAMI AR 20
Uy, L1255, BB, 100 (Y SA451Y AFB, . AFB,.
AFG, ., AFGy, JUFNE M INZE A5 R A iy 2pm EO%G )
T 97 Y4125 AFB,, KiiRA 7.2%, SETE 3.2~10.6 pg/ke
ZIE), 8 TS YK Ot R 2 A T T
B ol IS, 250U 9 AFB,, & HE7E0.1~16.1 pg/kg,
53k OTA, & 7E 0.9~6.7 pg/kg Z I, 343 i DON, &
HTE 70.1~299.5 pg/kg ZIl, 28 GB 2761—2017, #4rIL
PR B 2 R B R, SIS TR gk
T FIELEEE 100 DRESHIY OTA, A 4 GyFER G, St e
0.22~0.44 pg/kg Z )BTRS T 174 0 2 B 2
ERH A%, Hh DON I FB,, FB,. FB;#ifth, Hib
HAYH 30.63% . 55.17%. 6.9%F1 6.9%. X SCHFE
T 121 RS ASRLIAS, HAPA 1T AFB, SR
K 34.0 ng/kg, | (RAAKLH OTA, M 1.6 pglke.

FE ZHOU %M fiff g vh, B T RGNS & BESS LASE, iE
W SR TNR B v 45 B BEZR T R T T AR, 45 SRR, a3
ARG SR, X5 R &P il — 5, SRR
ikt DON T T HEEEHAY IR EAE(750 pg/ke),

LRI T AFs(E TR B, S As LA
o-ZEL ., B-ZEL FrigdhymFHAh A, (Ao il B i
{H(75 ng/ke); HAEG BEFAS IR BERIGEAA ST EL 16 FhELEA
FRWARDRG N S5 RRIRNA BoR, 7655 1 YR K 5
HOR B B i AR, JRURE . TINS5 UIRME & G
OTA Frifiei, 7655 3 A EHET CIT Sk .

TR HFEAR SRR 2T 25 | SRR WA
G R BEZRIE, MBI R IE K, J5 & A HAT
AR T R A, (RS I K o ) A7 2ok R e R 92 ) ik
B %R HWEER A BRHER, X ZHOU FEHiF
FEPIFLARAIE, 2825t TN T & B, OFFemxtsd, (|
B TR BH A6 0 5 R I 25 RO 2 25 i SCik b ml I, — A e
JEOBINE A HH BRI B S S A A W S 25 5%, R, LC-MS/MS
A [ A R AR 22 At P A I B BT i 2 (A

4 FRIE

HuiftiE LC-MS/MS R HE iR k2, HE
SRR R b A SR, A5 B R AN
HEA, HEZMERERW BRI E L, 203
— BRI, X EE TR IO & 2, AT S
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AN T 08 43 FU A B RS S T FH 2% (0,38 2% oL — i i
gt A b —E 4> FL RO B R, —FB 43 IE
B, TR ARG I s 1 S S O RS B T B, A
SR ET, A BRAAG I AR X % T BR AT AR A, X
J&= H A LC-MS/MS Kl 5 B3 2 U, RIS =
WA FUERET 9 LC-MS/MS Kl A R A28 ih L 7
RIEARRM I E S

T3 — 7T, AT B R R4S O 5 v #E R R )
A AT FEARTRIE 2 AHAZ05 PG I A - rp BT 2 A S
MR ERAR K, BT S 0E . 2055, BIRSER A AT
HIRFFE 42 /0, 5T H AT B X T A SR A A T 2 3 AR
W, XU PPAR TG 58 4 B T 55 TR, 32 A I 7 [ Py
BT A ER R 22, H AR T v 24 LA 3 K ka7 B
AR, T N AT A5 X R R T R ik AR ik
Al 19 SLPE 7 R AT RS & WA TR e AT F R
TR SRR . P, RO R T AR A
AUCRHG R, o —F W E R R K EE SRS
R, A REEIEXT A BN R G e AT RS PG, AR OR
A L 4

VL E#ioR [FIE R ITEJG K4 AFs. OTA #il DON
B 2 i, A 3R, A
X, BARRB LA REE(SERY SRR ), )
b BB TR K, (R R B 26 5 AN T sl fig 7 A
BIFE R R T, DME R AT REHb I BR R S AR A o

HAl LC-MS/MS FF 45 M A L1 5 2 145 DU B 52
WAEAN NSAG B AFTRE R, &R0y ik 4T nl 47
PEIRA RRIGIE; [ BR b B B R 1 4% % il 25 7 2 Ak 1B
HUEPY, SR B ZHE T R AFB, AIFRGR
5 pg/kg™, BUHLAEXT 255 bR AFB, Fil AFs (OBR 14>
B S 120 pg/kg®, HoAt AR 43 5 A0 X A5G Hp [ 2
VA A rb EL B RE 3R ARSI AR v K BT B S At o TR,
T IR E S B A RS2 PR, SRR 2
R TR R AR DU R B A, ISR A B R A A
SR I R U AR Y R, RN R R T, R
I 4 o St 22 AR T AR LR B

SE L

[1] MAY, LING TJ, SU XQ, et al. Integrated proteomics and metabolomics
analysis of tea leaves fermented by Aspergillus Niger, Aspergillus tamarii
and Aspergillus fumigatus [J]. Food Chem, 2021, 334: 127560.

[2] Thale, FKAE, JR/NEE, S R0 oh B EE RS Y E N AT SO
[7]. P EE S B AR, 2014, 26(6): 626-627.
MA Y, ZHANG DL, SU XQ, et al. Review of the studies on the
contamination of mycotoxins in tea [J]. Chin J Food Hyg, 2014, 26(6):
626-627.

[3] SCHRENK D, BIGNAMI M, BODIN L, et al. Risk assessment of
aflatoxins in food [J]. EFSA J, 2020, 18(3): 6040.

(4]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

CHINAZA GA, ERICK NO, SARAH N, et al. Mycotoxins’ toxicological
mechanisms involving humans, livestock and their associated health
concerns: A review [J]. Toxins, 2022, 14: 167.

BOGDANOVA E, PUGAJEVA 1, REINHOLEDS 1, et al. Two-dimensional
liquid chromatography-high resolution mass spectrometry method for
simultaneous monitoring of 70 regulated and emerging mycotoxins in Pu-erh
tea [J]. J Chromatogr A, 2020, 1622: 461145.

W ERZ. MR ORISR RS QA I BB EORBT R [D]. T
TRPERFR2E, 2020.

JI XD. Study on new techniques for determination of zearalenone
contamination in grain or feed [D]. Chongqing: Chongging Medical
University, 2021.

B AT EEEA R R A EH MRS IR i S,
2019, 35(11): 223-227.

YUAN H. Research progress on hazards and toxicity of major mycotoxins
in grain [J]. Food Mach, 2019, 35(11): 223-227.

ALSHANNAQ AF, YU JH. A liquid chromatographic method for rapid
and sensitive analysis of aflatoxins in lab-oratory fungal cultures [J].
Toxins, 2020, 12(2): 93.

HONG P, YU WCH, ROBERT CB, et al. Interference of mycotoxin
binders with ELISA, HPLC and LC-MS/MS analysis of aflatoxins in
maize and maize gluten [J]. Food Addit Contam, 2019, 37(3): 1-11.
WG, BT R AT 2 B AT S [D]. il : Wik,
2021.

HUANG QW. Study on determination method and risk assessment of
mycotoxins [D]. Hangzhou: Zhejiang University, 2021.

YE ZL, WANG X, FU RY et al. Determination of six groups of
mycotoxins in Chinese dark tea and the associated risk assessment [J].
Environ Pollut, 2020, 261: 114-180.

ZHANG K, BANERJEE K. A review: Sample preparation and
chromatographic technologies for detection of aflatoxins in foods [J].
Toxins, 2020, 12(9): 539.

PAKSHIR K, MIRSHEKAR I, ZNOURAEI H, ef al. Mycotoxin detection
and fungal contamination in black and green tea by HPLC-based method
[J]. J Toxicol, 2020. DOI: 10.1155/2020/2456210

ZHAN J, ZHANG RR, SHI XZ, et al. A novel sample-preparation method
for the generic and rapid determination of pesticides and mycotoxins in tea
by ultra-performance liquid chromatography-tandem mass spectrometry
[J]. J Chromatogr A, 2021, 1636: 461794.

YE ZL, PU C, WANG Y, et al. Simultaneous determination of four
aflflatoxins in dark tea by multifunctional purifification column and
immunoaffifinity column coupled to liquid chromatography tandem mass
spectrometry [J]. Agric Food Chem, 2019, 67: 11481-11488.

RUBER J, SOLER C, MANES J. Evaluation of matrix solid-phase
dispersion (MSPD) extraction for multi-mycotoxin determination in
different flours using LC-MS/MS [J]. Talanta, 2011, 85(1): 206-215.
ASGHAR MA, ZAHIR E, SHAHID S, et al. Tron, copper and silver
nanoparticles: Green synthesis using green and black tea leaves extracts
and evaluation of antibacterial, antifungal and aflatoxin B; adsorption
activity [J]. Food Sci Technol, 2018, 90: 98-107.

AKBARIALIABAD H, DAHROUD MD, KHAZAEI MM, et al. Green
tea, a medicinal food with promising neurological benefits [J]. Current

Neuropharm, 2021, 19(3): 349-359.



3840

Bl 4 A i

A 2

1l 13 %

[19]

[20]

(21]

[22]

(23]

[25]

[26]

[27]

(28]

(30]

[31]

SENTKOWSKA A, PYRZYNSKA K. Investigation of antioxidant activity
of selenium compounds and their mixtures with tea polyphenols [J]. Mol
Biol Rep, 2019, 46(3): 3019-3024.

NOELIA P, GUILLERMINA F, JORDI M, et al. Multimycotoxin
LC-MS/MS analysis in tea beverages after dispersive liquid-liquid
microextraction (DLLME) [J]. J Agric Food Chem, 2017, 65(47):
10282-10289.

Ee o I B N B 7 M N T UM R S GL R REEP SR/ fg NS
SRR [I/OL]. £ ARl 1-18. [2022-04-08]. http:/kns.cnki.net/
kems/detail/11.2206.TS.20210816.1142.018.html
LI Y, WANG WF, WANG JT et al. Analysis of variations in content of
extracts and taste quality of Pu-erh raw tea with different brewing times
[J/JOL]. Food Sci, 1-18. [2022-04-08]. http://kns.cnki.net/kcms/detail/
11.2206.7S.20210816.1142.018.html
HAZARIKA LK, BHUYAN M, HAZARIKA BN. Insect pests of tea and
their management [J]. Annu Rev Entomol, 2009, 54: 267-284.

MALIR F, OSTRY V, PFOHL LA, et al. Transfer of ochratoxin A into tea
and coffee beverages [J]. Toxins, 2014, 6(12): 3438-3453.

MATHIEU C, GREGOIRE D, EVEN LR, ef al. Multi-class analysis for
simultaneous determination of pesticides, mycotoxins, process-induced
toxicants and packaging contaminants in tea [J]. Food Chem, 2018, 242(1):
113-121.

USCHf, B, PHE. R S AR (- B IR BT ) K0 R4
A 16 FIEFLERERIRA[I]. AR, 2021, 42(2): 299-305.

LIU WJ, HUANG B, FU JW. Simultaneous determination of 16
mycotoxin residues in aged tea by ultra-high performance liquid
chromatography-tandem mass spectrometry [J]. Food Sci, 2021, 42(2):
299-305.

XUBETE, SEHIE, MR, 45 R A AR R AT
LTS HERT]. Bk, 2018, 39(9): 310-325.

LIU TF, DONG MH, YANG DF, et al. Progress in analytical methods for
major chemical contaminants affecting tea quality and safety [J]. Food Sci,
2018, 39(9): 310-325.

SEDOVA R, KISELEVA M, TUTELYAN V. Mycotoxins in tea:
Occurrence, methods of determination and risk evaluation [J]. Toxins,
2018, 10(11): 444.

HLBT, HEWE, SRWFIR, 5. Geies i RNgH k-5 OO T R AR A 4
FRETI R R BI[J]. AAnHEIR, 2022, 49(1): 108-112.

ZU X, YAN N, GUO JJ, et al. Determination of aflatoxin B; in fuzhuan
tea by immunoaffinity purification and HPLC-MS [J]. Tea Commun, 2022,
49(1): 108-112.

BhEFTS, BRDERE, JEDYHE, 5. UPLC-MS/MS, HPLC Fl ELISA i€
HEHAS AN E R R VIR ]. LR AFHE R, 2021, 27(16): 15-19.
ZHONG SJ, CHEN XJ, ZHOU FM, et al. Determination of aflatoxin in
Pu-erh tea by UPLC-MS/MS, HPLC and ELISA [J]. Anhui Agric Sci Bull,
2021, 27(16): 15-19.

UG, Ehh, AL, SF R RGRR IR LA R RO O R AE
I EEER B[], 25 ERE, 2013, 33(3): 237-241.

ZHAO HJ, WANG K, YANG WH, et al. Determination of aflatoxins B, in
tea by high performance liquid chromatography-fluorescence detector with
post-column photochemical reaction [J]. Tea Sci, 2013, 33(3): 237-241.
ZHANG L, XIAO WD, CHENG ZH, et al. A review of current methods

for analysis of mycotoxins in herbal medicines [J]. Toxins, 2018, 10(2):

[32]

[33]

[34]

[35]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

65.

T, WA, MEE, & ZEM ki B R A LRI
[7]. Eib TR, 2021, 42(12): 405-412.

DENG XJ, TU Q, WU XX, et al. Research progress on the safety risk of
ochratoxin a in tea [J]. Sci Technol Food Ind, 2021, 42(12): 405-412.
ZHANG DH, LI PW, YANG Y, et al. A high selective immunochromatographic
Talanta, 2011, 85(1):

R

assay for rapid detection of aflatoxin B; [J].
736-742.
B, LA, ML, 4. SET @SR R MR A T a8
B R AR R LR AR R AR B I]. 'R AR, 2019, 40(20):
293-297.
XU W, JIANG YH, TIAN SH, et al. Analysis of quality components and
mycotoxins residues in mildewed raw dark tea with high humidity by
liquid chromatography and mass spectrometry [J]. Food Sci, 2019, 40(20):
293-297.
STROKA J, ANKLAM E. Development of a simplified densitometer for
the determination of aflatoxins by thin-layer chromatography [J]. J
Chromatogr A, 2001, 904(2): 263-268.
g, 2R R AR A 2 B AR Al S
v PALRMBHERE, 2014,
ZHANG H. Polyphenols changes in tea fermentation and the inhibitory

X B A AU 2

effect on aflatoxin production [D]. Yanglin: Northwest Agriculture &
Forestry University, 2014.

WA, BOAD, BN WO @S- BUE T E R 4 Fhiihe
FR[I]. B I-T2E53 0, 2018, 54(6): 674-679.

SHANG L, YIN JZ, ZHONG DB. Determination of 4 kinds of aflatoxin in
tea by liquid chromatography-tandem mass spectrometry [J]. Phys Tests
Chem Anal B, 2018, 54(6): 674-679.

WRmess, 7, BhEFiE. UPLC-MS/MS JIl5E T
B, Gy Fll Go[J]. &b Tolk, 2019, 40(12): 290-293.
CHEN XJ, ZHOU FM, ZHONG SJ. Determination of aflatoxin By, B,, G,
Food Ind, 2019, 40(12):

AR HMBEEER B,

and G, in Pu’er tea by UPLC-MS/MS [J].

290-293

Eﬂ%}h\ UL, BUAE, . SR G- A B BUEE R I 2 R 16
WHREE[T]. WAl 2#4R, 2019, 31(10): 1700-1708.

HU L, SHI Z, ZHAO L, et al. Simultaneous detection and analysis of 16

kinds of mycotoxins in Pu-erh tea [J]. Zhejiang Acta Agric, 2019, 31(10):

1700-1708.

XU, B, FS R, % QuEChERS-H m S BiAH (i f ol

RFERZAE 10 FEERER ). MR MFHE, 2017, 33(7): 1-11.

LIU Y, CHEN J, TAN GL, et al. Determination of ten mycotoxins in

fermented fark tea by QuEChERS-ultra-high performance liquid

chromatography-tandem mass spectrometry [J]. Mod Food Sci Technol,

2017, 33(7): 1-11.

BOR, ZE, JEOF, SF. RO Rk —HR IR BT A AR o A

MEEFER A[]. B LR, 2016, 7(1): 182-187.

MO J, GONG Q, ZHOU HP, et al. Determination of ochratoxin A in tea by

high performance liquid chromatography-tandem mass spectromery [J]. J

Food Saf Qual, 2016, 7(1): 182—-187.

MONBALIU S, WU A, ZHANG D, et al. Multimycotoxin UPLC-MS/MS

for tea, herbal infusions and the derived drinkable products [J]. J Agric

Food Chem, 2010, 58(24): 12664—-12671.

ZHOU HY, LIU N, YAN ZH, et al. Development and validation of the



5§12 4 o, S0 WRORH RS- R D AR I 2 o LR T R I

3841

[44]

[45]

[46]

[47]

[48]

[49]

[50]

one-step purification method coupled to LC-MS/MS for simultaneous
determination of four aflatoxins infermented tea [J]. Food Chem, 2021,
354: 129497.

ZHOU HY, YU S, YAN ZH, et al. Development of a novel UPLC-MS/MS
method for the simultaneous determination of 16 mycotoxins in different
tea categories [J]. Toxins, 2022, 14: 169-183.

XN, ESER, XVTME, A5 R T 2R T R R RO (-
R TR A E [T]. BARE SR, 2016, 32(8): 322-327.

LIU Y, TAN GL, LIU ZX, et al. Determination of various mycotoxins in
fermented tea by ultra-high performance liquid chromatography-tandem
mass spectrometry [J]. Mod Food Sci Technol, 2016, 32(8): 322-327.

YU CC, HAO DY, CHU Q, ef al. A one adsorbent QUEChERS method
coupled with LC-MS/MS for simultaneous determination of 10
organophosphorus pesticide residues in tea [J]. Food Chem, 2020, 321:
126657.

YU L, MA F, DING X, et al. Silica/graphene oxide nanocomposites:
Potential adsorbents for solid phase extraction of trace aflatoxins in cereal
crops coupled with high performance liquid chromatography [J]. Food
Chem, 2018, 245: 1018-1024.

ANASTASSIADES M, LEHOTAY SJ, STAINBAHER D, et al. Fast and
easy multiresidue method employing acetonitrile extraction/partitioning
and “dispersive solid-phase extraction” for the determination of pesticide
residues in produce [J]. J AOAC Int, 2003, 86(2): 412-431.

CINA M, PONCE MD, MARTINEZ LD, et al. Development of a novel
UHPLC-MS/MS method for the determination of ochratoxin A in tea [J].
Heliyon, 2021, 7: e0663.

AAE, BRvE, VAL, AF. L M SR Bl 5 YK

[51]

[52]

[53]

[7]. M7 BEAF 2%, 2017, 23(1): 9-12.

LI H, CHEN T, JIANG H, et al. Study on contamination level of aflatoxin
B, in black tea in northern Fujian area [J]. Strait J Prev Med, 2017, 23(1):
9-12.

TOMAN J, MALIR F, OSTRY V, et al. Transfer of ochratoxin A from raw
black tea to tea infusions prepared according to the Turkish tradition [J]. J
Sci Food Agric, 2017, 98(1): 261-265.

STORARI M, DENNERT FG, BIGLER L, et al. Isolation of mycotoxins
producing black aspergilli in herbal teas available on the Swiss market [J].
Food Control, 2012, 26(1): 157-161.

X, 4RETE, R, . B EEEREM R ARERLRD]. B
[ FifLts, 2017, 36(1): 12-18.

LIU Q, ZOU ZF, YU YY, et al. Review of regulations of mycotoxins limit
standard in foods [J]. China Brew, 2017, 36(1): 12—-18.

Technical regulations of the customs union. on food safety (Document No.
TRCU/021/2011) [Z].

ZHANG L, DOU XW, ZHANG C, et al. Review of current methods for

analysis of mycotoxins in herbal medicines [J]. Toxins, 2018, 10: 65.

(AL dE: SR THH)

fE& T

B, WMt SEKEW, EEHAR
FEARER. BEFRETHITELE,
Ky KR) Rllsg A mBER, @R RE)
RERTEWRN.

E-mail: 276874503@qq.com



