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Determination of T-2 and HT-2 Toxins in Three Aquatic Products by High Performance Liquid Chromatography-
Tandem Mass Spectrometry
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Abstract: A fast high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) method was
developed for the quantitative determination of T-2 and HT-2 toxins in tilapia, Litopenaeus vannamei and golden scallop.
After being homogenized, samples were extracted with 10 mL of neutral ethyl acetate by vibration, and after removing the
moisture with sodium sulfate, 5 mL of the upper layer was concentrated with nitrogen blowing, re-dissolved with 1 mL
of 0.1% formic acid in methyl alcohol:5 mmol/L ammonium acetate (3:7, V/V), and degreased with hexane. The target
compounds were quantified by the matrix-matched external standard method. Under optimized conditions, the lower limits
of quantitation (LLOQs) for T-2 and HT-2 toxins in three aquatic products were 2 and 4 pg/kg, respectively. The linear
range was 2—100 ng/mL for T-2 toxin and 4-200 ng/mL for HT-2 toxin. The average recoveries for three aquatic samples at
three spiked levels ranged from 84.3% to 109.9% for T-2 toxin and 90.9% to 103.2% for HT-2 toxin. The relative standard
deviations (RSDs) were in a range of 2.0%—-8.7% for T-2 toxin and 2.6%-10.6% for HT-2 toxin (n = 6). The method is
simple, rapid, accurate, precise and suitable for the simultaneous detection of T-2 and HT-2 toxins in the three representative
aquatic products.
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Fig.1  Chemical structures of T-2 toxin (A) and HT-2 toxin (B)
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Table1 Daughter ions and corresponding collision energy under SRM mode
BFET (mlz) TET (ml) filb g /e V
4422 262.9* 13
442.2 322.8 8
484.2 215.0 17
484.2 305.0% 12
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Table2 Gradient elution conditions of HPLC
wimin  AwgEBEe  BOTERCRERE
0.0 20.0 80.0
3.0 90.0 10.0
5.0 90.0 10.0
5.1 20.0 80.0
8.0 20.0 80.0

133 FEMATALEE
1.3.3.1  T-2/HT-2FZEMHREL

TEHCHF . AN DUR AL 5 b B RS 36 A X IR CBLUR A
FRUF) o PR (BUR AR M) ML I (LR RERR
U AT e LA 73 AR A SRR AT R o g #2225 2
R 25k e D25 R UL A 41 43 & 1 o A5 3L 359 )i 5
2.00 g, HT50 mLEOEF, HEFIMAL0 mL 4
L, WHERT 10 min (2 000 r/min) , JIAN /KA ER
B45~8 g, WHEIETS min (2 000 r/min) , Z50>10 min
(4000 r/min) JE Y B
1332 ¥k

IECKE B E A HERRREEL WS mL, 40 C %M
TREART 1 mL&4H0.1%F BRI B EE-5 mmol/L 2, R

BOmw (3:7, VIV) WfE, N1 mLiEC KRR, BUF
JEE0.22 AR A I 34T

K i Pribolab T-2/HT-2 4% 5 FAEE AT 144k :  HLS mL
5 E i Pribolab T-2/HT-24 25 S5 F0K:,  FE4i
W, L6 mLEBAiKMhEE, NSRS S,
FH5 mLH BRSSP, TR B IR B = SR, Wi
VI, T40 CHMATEARTEH mLEH
0.1% 5 & 1) H B2 -5 mmol/L ZFRE W (3:7, VIV) I
fift, 10.22 pmPE A /34

bR LR A . 6 mL ZF S 1L, HUS mL
EIEWGE AR A, B 6 mLItEE Al A, I
6 mLZMEDEML, WM, T40 CHMFTEAR
TFJE A1 mLE&H0.1%H R 1) EE-5 mmol/L LR #: 15 R
(3:7, VIV) Wi, i20.22 pmyERsEAsil o4 o

TR AR A AR EORE . 6 mLH EETE 1L, HX
5 mL FiEHId —A AL RE R AR REHORE, 6 mL 8 46 K itk
Ui, FEFH6 mLHEEEUEME, USCHEVEMR . Pelim 140 C4%
PEFESKT G 1 mLE& A 0.1% H 2 1) H EE-5 mmol/L Z,
FREWE (327, VIV) W, 130.22 pmyE B AREI 4347 o

2 ZERESH

2.1 AigRERAL

f£E— R HC kA (SunFire. Agilent TC-C .
Diamonsil. Hypersil Gold) % £ & 2% 58 & L 10
Hypersil Gold (100 mm X 2.1 mm, 5um) K. 7EMZM
TFUERAREI AR B RS FREtir. &
R €, 1% - B R T i 0 FH 5 AR A W 7792 SR 0 ) 2 )
KR T aWASYER AN, EAREIAHKH R . &T7
FEd B P EE- K SR BEE-CREMOIE-4
Wt e, RILE S Y 5 SNH] 4 &5 M +NH,] "
G569, N CRREEAMN AR i SNAE, I ReAE T A AR E
PG, WS 2N BARE R LI H bR AL & 4 5,
A EREROR A, B DA% 1 W R R NI 3))
A8, IIAN0.1% H R T LAYE IF 25 7 M A X R 3958 Al R
S, @R AT, B A e T AH N FR -5 mmol/L
LRI (01 %R .
22 BRI E

F R E N1 pg/mLIgT-2. HT-28 R IR & b itk
AT — RS AR e BERS T, RIEFE RS TR
BRERAMGHE, T-28RK 5HT-28% KA BBIEHIES
TR EERT HIRIMNH,, ER[M+NH,] . #iE B}
By EH gk afE e rET, ks
308 ol e ORI i L R AR R SRS R R B T, ik



X8 ey E655

il =

2016, Vol.37, No.24 167

FEEEAIWANTE T EAERE T, HhFEEEE
MFETFRNERST. T-2# % %K —CH,CH(CH,),.
—CH,0COCH;. —(CH,),3k4%#m/z 305.00) 7 & 1, %
&—OCOCH,CH(CH,),. —(OCOCH,),. —OHZk{5
m/z 215.0/1F %, HT-28 % %% —CH,CH(CH,),.
—CH,0COCH;. —CH 3kfGm/z 26291 7 &1, £k
—OCOCH;. —(CH,), 3k #3m/z 322 8111 T % 1.
23 HTARERAR IS
231 FREUAFIRERE

T A RS At b, BRI IR AR OB,
B IE R BUA I B3 = H bR IS U8, [F I R
WD IR R AT, I EEE AR L RE B R N T-2 3
R PUREIKE20 ng/mL. HT-2% 2 )5 &K 40 ng/mLIF) R
GBS, 7. o, & Pk, CR AN
PR (R3) , SRR E R (61.2£7.3) %,
HEER (44517.3) %, CFEHREUPEEREAE20%, R
B LR LT x T-28 = FHT-2 8 2 [ $2 B RISCR A e 1 1R
FFE80% ~120%J5 Fl N « 45 KB 2R Z e AE A3 HGA
IR AT, X5 K2 HOCR P HRIE i — 2 il 2
i B R A VAR S A O B B2 P B bl o (R T-2 55 3%
BIER. BT KoK & & Ay AEE oG
%, BT G B BV R AR BUATRI AN IE A, AT
FEHUA A Z R, T ELTE 5 W B i 28 R I R R
IR AIERBUAF E BN, B RCEER
Ty ALY TG Ab BRI (], A5 A5 R AL 2R R R AL
1) ] 9652 R[] T B E AR A R 28 8 T A

£3  ARERASFAPT2RHT-2BRWRIER (n=3)

Table3 Extraction efficiencies of T-2 and HT-2 toxins in shrimps with
different solvents (n = 3)
%
LS sl Bl R RE
LR T 96.4 2.5
A 61.2 7.3
T2 AT
FH 44.5 73
N 13.6 9.8
LR TG 112.9 5.9
HT2 T 33.6 5.8
i Null
L Null
T Null KA H
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Fig.2  Recoveries of T-2 and HT-2 toxins in shrimps extracted at
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Table4 Recoveries of T-2 and HT-2 toxins in shrimps with different
purification methods (n = 3)
%
. T-2 HT-2
PN o e iR R
G SR A 86.1 73 85.2 5.6
Pt A AR A 433 8.7 48.1 4.1
AR 38.4 7.0 32.6 9.6
IE e e 85.4 7.3 90.3 8.6
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Table 5 Linear ranges, regression equations and correlation
coefficients for T-2 and HT-2 toxins in three aquatic products

e PRI gy HRAH L]

(ng/mL)

L 0.999 9 Y=—9350.1421 462.1X
T-2 2~100 fh 0.999 5 ¥=53 343.9+82 307.0X
N 0.999 4 Y=33 141.9+81 336.3X
IR 0.999 8 Y=—11502.0+8 838.7X
HT-2 4~200 fh 1.000 0 Y=—1464.8+22561.6X

A 1.000 0 Y=—6955.6+14 425.1X
VE : XNT28REHT- 28 R A EIRIE, YT g A .

% WU 5 1R A B AE R AR, N ZS B PEAE 5
o, (A ERE S INFRET-23 280, 2. 10, 20, 40,
100 ng/mL, HT-2°40. 4. 20. 40. 80. 200 ng/mL,
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Table 6 Accuracy and precision in the HPLC-MS/MS analysis of T-2
and HT-2 toxins in three aquatic products (n = 6)
, i fi n
s % 1
HakR T HT2 o 12 T HT2

FIE (ko) 2 20 100 4 40 200 2 20 100 4 4 200 2 20 100 4 40 200
FHEIRES 1009941 908 993 918 909 843 901 916 915 1014976 1017984 97.1 1017 9835 1032
HAHRERES 49 20 23 91 64 41 87 52 38 106 49 26 82 29 39 60 65 47

2.5 SEBRAE A E 5 R

KFZTTM e T B AR B3 O R R 4 DL
FEARZ10 /S, 25 RAE AN B 56 R R RE A Aok H T-2. 7
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