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Analysis of false positive results of HT-2 toxin in Pu-erhTea

LI Wenting' LI Jie' SHEN Ying' FAN Zhongji* MEI Jindan® OU Lihua'™
(1. Kunming Center for Disease Control-and Prevention, Kunming,650228, China;
2. School of Public Health, Dali"University, Dali, 671000, China)

Abstract: Samples were extracted by organic solvent ( methanol-water-formic acid 70:29:1 solution) , purified by
PriboFast RMulti-Toxin IAC immunoaffinity purification column, determined and analyzed by multi-reaction
monitoring of ultra-high performance liquid chromatography tandem mass spectrometry, and quantified by internal
standard method, through standard additionsrecovery experiment, quality control of known samples to verify the
comparison. The regression equation of 'HT-2 toxin has a good linear relationship with a correlation coefficient of
0.9995. The recovery rates' at three different levels are 85.3% — 92.6%, and the relative standard deviations are
4.24% —5.61%. Among the 174 Yunnan Pu-erh teas, the detection results by the immunoaffinity column purification
treatment were not detected, and 52 samples were confirmed as false positive samples by the multi-function
purification and purification  treatment, with a false positive rate of 29.8%, with the content ranged of 0.52—
14.27 pg-kg™".

Keywords: HT-2 “toxin, false positive, Pu-erth Tea, ultra performance liquid chromatography- tandem mass
spectrometry (UPLC-MS/MS).
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1 ## 57 % (Materials and methods)
1.1 SEEM Rt

TIPS T 2 P 5 M T 0 T 4 okl o O A T R A Bt ) B BH T 3 TE 7T B v SRR M 43531y 26 4, 12
Ty 28 14, KITH N 24 1 HARASAL 4 44 Hit 174 14,
1.2 (LR SR

R 2 RO - R IR B 33216 A (22 Agilent Technologies 1290 Infinity I1-2%[E AB SCIEX QTRAP 4500) , + /432 —
ST R (it Mettler Toledo, XS205DU) ; i4a A v i ( B LT A AU A A BRA ], KQ-500DE ) ; 4li7K 4b B 2% ity
HL( {5 [E Sartorius , Arium pro D1) ; PriboFast RMulti-Toxin IAC %% 3% AL J& PriboFast RM226 £ 31 fg& b £ 34k (£ E
Pribolab) ; 5 & 5 20 R Y2 VR B3 O AL (T R AR 25 26 2 A IR B, 3HI6RI) .

FRUEIR HT-2 # % (C, Hy, O,) (AL R AR €, -HT-2( B, Hy, Oy ) B JF 15 4E (Level # MT-C-99991) 41y [ 3%
Pribolab ; {4 3% 4l B 5 | Z i) H 5% [E Sigma-Aldrich ; 238 H BT FH 7K 5 S —2 4liK.
1.3 AWk

@G Waters HSS T3 CI8 B EF: (A 50 mm , AE % 2.1 mm, FUEPRIAZ 1.8 wm) |, ARIRIEE 40 °C, WA A
AR 208, B A 0.29% TP RRK T, VERRAR 7> A B TR BE , 75330 0.3 mL - min™ ' B AR AR 15 L, KW 4347 B[] A
8.0 min.

B & HBISE B IR (ESD) |, IE B T, 2 5 50 WA =X ( multiple reaction monitoring, MRM ) , &5 ¥ U iz &
550 °C , BT Wi%% HiJE (ionspray voltage ) 29 5500.0 V, 7550 30 psi, Z54450H 55 psi, WIS 55 psi.
1.4 bR A L

P — 2 R B HT-2 BRI T 10 mL 2 &, FH20% 2 15 K I8 W 28 2 20 5, 1S bR A 4 0, W N
2.0 pgemL ™" B — B AR E AR R T S mL &R EH ,20% CRE KB G BEE A 220, SR A TR A A
Fr TAEW W E ] 0.2 pg-mL™" 2 BB EAE A T -207C 5514 B
1.5 FESHTALER

KRR 2 ¢ CREHEE] 0.01 @) IFET S0/mL BESVE T A 20 mL B/ 7K/ FIER (70:29: 1) AKIEWE, W8 THE 1 min, iITA
20 wL [FI % AR TR, B T AR 7 f Pl AL I 20 min, P8 T Z BN IER % 2% 323X 30 min, 10000 r+min™'
B0 5 min, WOHE LIS TR, ANVATR S B DS AR AR 4G Uk AR TR TR

B 10 mL _E i GE 1t PriboFastRMulti-Toxin TAC S 36 ML, 20 B 20 mL 0.5% it JE- /K .10 mL ZKAK Rk
VRGP RANRE 75 25 A8 il B, A 2 mL F -2 1% (98:2) PR R AVEE , HE T )5 PR 2 4 1 ok, W B R vk Il v &2
10 mLEESAE 1, 76 50 °C R AR ZZ MG VNI 2T, A 0.5 mL 20% i Z G KRR s% 9, i 0.22 wm 38
JEE R 4347

2 ZER51HE ( Results and discussion)
2.1 BRI

T-2 Fl HT-2 B 3 M H A BRLE TE B AT 1T wi W e e T ELARUE , T LA 0 8 TR =G I A MRM. AR =X 14
S AL X 7 Al e FLE K ( DP) Rl RE SR (CE) 25 Uik 454 , 75 IR S ARG Y Bl 28, 3k 1 o,

R1 HT-2 K FE NARA IS S5

Table 1 Mass spectrum parameters for HT-2 and isotope internal standard

HIHER BT (m/z) FETF (m/z) B4 B 15 6] /ms HEFLHL R/ V iR/ eV
HT-2 425.3 263.0" 50 75 35
245.0 75 33
13C22-HT-2 447.2 278.1 50 73 14
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1.0 min,80% B; 1.0—2.5min, 80% B —40% B;2.5—4.5 min, 40% B —0%B; 4.5—5.5 min, 0% B; 5.5—7.0 min,
0% B—80% B; 7.0—8.0 min,80% B.
23 KMEXRREAILIR

# 5.32—199.50 pg- L™ SEE N BCH] 6 AR BOFRIEE R, [RIRE I ACE =09 R 28 N AR IR A VAT, 8 LA Ak 19 5T
TESHL, L L NE-F BR/K RGP A TS5, DL HT-2 35 3 Wi B AR AR, T vk B Ry B AR A 24 Tl B o T 28, #H 56 &R
B 0.9995, et T BN y=72.088x+67.502. LA 3 F5 {51 Lu 5K BR (LOD) 24 0.20 pg-ke™', 10 f5{F 1R i3 2 R
(LOQ) 7 0.60 pwg-ke™" , K KR L IR & 7 T LS 2R
2.4 JIARIENBCR RS9 A

R — AR 2SR L RSN 3 AN IKFh 10,30 .50 pg-ke™ FRUEIR AT HT-2 3 3 AINAR M CSE 86 44 K- AT
W 6 YR T L DS R R 25 B, HT-2 B8 3 39 MR AE 85.3%—92.6% 2 [8], X A i fi 22 (RSD ) 7¢ 4.24%—
5.61% 2210, 45 5 R AR vk LA R A ) MG B FORG 2%

HERIFRI 5.0 ¢ & HT-2 BE R TR 3 1, Hie BERE S A A B 7 L AR T AR B AG I 43 AF , RIS (R 186 pg kg™, 5%
ER 215 pg-kg™" i BRI RARER 100 pg- kg™, SEH07% BHEE AR Sl de B 2 A0 3B 4 vmr 4R I A 3R 1
2.5 SEBRAE I

174 18R L8 T 45 5238 43 BT , FI T PriboFast RMulti-Toxin TAC %02 38 A4S AL B RE A B Tl HT-2 Bk H
K FH PriboFast RM226 £ U R+ LS+ fL A0RE S H B HT-2 R R B BHPESS S, & BB RN 0.52—14.27 pg-ke ™' RBHPESR
A 29.8% , K TG B — 25 40 Hr LA HERRAE IR B R4
2.6 [RIHMEHIE

Zead BRI L B RE S ORI HT-2 R AR, M2 2 T Ay fb B S SK v Ak B e &, 388 o {18 B A3 0 1
SR FEE A E L 35 SR [ 5 B B R Y 0, S AR DG T PR e o o i R — B, T PR AR R )
T B hR R B Bk 2 5 MR S 0 e e B T SRR A =B BT FEE LR T 78% , 08 8 B [l 25
H9 3.72% , Wi HT-2 T3 2R B 45

3 i ( Conclusion)
ZeM i 2R BTN HT-2 35 38 1Y TP £ it fo e s ARG Ak T [, 38 5 79 %o i 22 5% 8 Sk [l s M DA, I R
P S I] AR 2 B R 22 25 6 40 BT, 32 = T A HT-2 3 R AN 25 S 0 vk .





