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Determination of thioflavin T in yellow croaker by high performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of thioflavin T in yellow croaker by high
performance liquid chromatography-tandem mass spectrometry. Methods  Samples were extracted with methanol
as solvent, separated by C;greverse phase chromatography with gradient elution using methanol and 0.1% formic
acidified 0.02 mol/L ammonium acetate as the mobile phases. The flow rate was 0.30 mL/min. The electrospray
ionization source was used. The positive ion multiple reaction detection scanning method was used for monitoring.
The matrix matching standard curve method was used for quantitative analysis. Results The thioflavin T had good
linearity in the range of 1-100 ng/mL. The limit of quantitation was 1.2 ug/kg, the recoveries were 85.5%-93.8%,
and the relative standard deviation were 0.5%-3.1%. Conclusion The method is simple and the result is accurate. It

can be applied to the daily detection of thioflavin T in yellow croaker.
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HAETI b WA e 6 R 27 HyR 8L A e | i
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B2 s, BAEER AR A Uy
AW N (HRMER T AR AR, BB 1R
FBORR SR A B BB R T SURRBRIERE 1, 2
ML THRL, A RIMEIEHER T RS F250m H %
WehBERRRT, 1§ 00" B & A AT RER I LR 1 R . BUE
SEAEAR o RO S H I B (S 2 22 R — T ML A A
M, AP 0T TR €033 A5 0BG 8 G AL 3
R T BIAHOCHISE, IF HA TR (8 IR 3R T I
FEIE T £ 048 IR V1) K 0l 1 (1 0 A P S i, W o HH B R A
AT R o ABFFE L) B AR A R S AT AL RN SRR, A
FH OB G 83 5 B B RA AR 2R T, DUIXS T
HIFHRE R T s it 5Ll

1 RS 7

1.1 UFES5EE

LC-20A W AH (TS (H 4% 5 HE 23 F]); API 4000 H3EX BT
TEB AL (SEE SCIEX ZA+]); XIR s i g AL (E
Thermo A w]); Cascada £fi7K { (3 [# PALL /A ] ); Multi Reax
PR 7 (18 [ Heidolph 23 #]); KQ-100E H A X (1l i kg
1A R HD)
1.2 #R5RA

25 IR AL A, TR AT .

B, O, CEE(faikal, S5 J1.T.Baker A d]).

R TR QS g, FIHFEERBEE 0.1 pg/mL
TR IE W, 2 E J&K AR,
1.3 WA
13.1 BBEH

R BRI A LRSS B IR (ESTH); i
i X 2 ROV IS R R 3.2 kV; BRI
150 °C; ZEALIRIE 400 °C; MiHES A m A A<, i<
 0.16 mL /min, Si#EFE T A FXF . HEFLH E (cone) .
fill 1% BE & (collision energy, CE) L3 1,

F1 MERTHHESTI. HrBE, EEE

Table 1 Precursor ion, product ion, cone, CE of thioflavin T

e BT FET SR iR
(m/z) (m/z) A% eV
282.800 267.300" 91.00 50.00
B HE T
282.800 252.000" 91.01 59.00

VE: 1 FORBER T E T %2 SR T Etks 7.

AR 3% AL 45 F ;0 Inersil ODS-3 W& AH 6 1% £
(2.1 mmx150 mm, 3 pum); i 0.30 mL/min; iR 35 °C;

PERER: 10 pL; Wish#H: A FEE B 0.1%H i8+0.02 mol/L 2
BR A, BREEVRIN, VEMLAIEILEE 2.

®2 ORENEH BT &M

Table 2 Gradient elution condition of mobile phase

i B] /min HH /% 0.1%H 2 +0.02 mol/L Z.F4%/%
0 20 80
2 20 80
4 80 20
6 20 80
8 20 80

132 MAEIERER

PR WM W W O 19 0.1 pg/mL 4 v ) i 5 s v
VW, TS (A 0 3 TR W VA AL T R I 15 T A
0.5, 1.0, 2.0, 5.0, 10.0, 20.0, 50.0 ng/mL FR#E TAEIEW
1.3.3 Hepara

W O 1 R e A fa R R S R, R,
TAFREL S g BEAL T 50.0 mL B0 IR E/, EE.O08
FPERIRS I 10.0 mL HEE S 4 55 TR A0, FIHIR G ik
% 5 min JFEABAHEA 5 min, BOEE
7000 r/min BT, FHEOHLE L 2 min, IHE 2R
Bt 0.22 pm B8 EALIRE .

2 HER5SH

21 MEZRTHEEREMRIEE

2 SRRy 2R S HEA T, L 1 AT DUR
MR R T W i S OE M FGE R E A T4 | 1R,
WEFRIRTHR, I HAE 4.74 min H0& . B0 1.3.3 Fridikb LR
FERANER AR, REMER DL R A AR R T, B
UL 1,
22 KMHRS5ZMEE

FEZS UL L P E I AGE B R T ks
WA, FMEOE R 1.3.3 T AL IS S0, B )S Fig
FJB0RH €233 B B I FHA AL, Ak d SN (T bk
T 10 S HERRN 1.2 pgkg, HLR T FEHIAHERECH
Y=1.51e+005X+1.56e+004 (r=0.999).,
2.3 ZFEBUAFIANEEXT EW RS20

MR TWSETHOK, KiEwLE6, BOET
CWE. WS, REWOFROIOE. N E I 18 UE
HPUAFIXT R R T A, kPR, LWk N
3 R AEGAAE LUK . FE A 18 A6 £ 3 5 R A B
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2.4 HR5% KB AR A ) 3of (=] WL R A 32 )

TE 25 F B AE [ RE il b 2 ) o

s [ TP AR B R T IR 4351 0.5, 1, 2 ng/mL,
SR 5 mint#E A S min, #7310 min+H#E & 10 min,

Y% 15 min+# 7~ 15 min., FEV% 20 min+i# 5 20 min, %
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Fig.1 Chromatogram of Thioflavin T
* 3 FEZEBGEFTFEEEF N
Table 3 Effects of different extraction solvents on recovery rate
Tt H P TR IV /(ng/mL) B/ % L Y% L%
0.5 90.2 87.1 80.3
WERT 1 91.5 88.5 83.5
2 92.6 90.0 85.4
* 4 AERFHETE ST B F0
Table 4 Effects of different oscillating time on recovery rate
WH  FSEINRE /(ng/mL) JR3% 5 mint+#BR 5 min 7% 10 min+E7S 10 min J7%% 15 min+#87 15 min $&3% 20 min+#E 7 20 min
0.5 90.0% 90.5% 91.8% 91.5%
R T 1 91.1% 91.8% 92.1% 92.0%
2 92.4% 92.0% 93.2% 92.9%
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% 4 ATH0, BB R T RGAT R, BICRE 345
W S, (HEE 15 min J5 BUICEA —E W EITE, 7
P& 15 mint#A 15 min B FIRCRER &, SRIECR BT
2 2 3] A S A I S 7 e 0 ARG 2 8 ) R % T i R,
SEUOHT AL PR I (R IR 5 minHE 5 5 min H0E H .
2.5 FAENRBEESEYER

FHER 5 AT, I 2 R A B T i A — 2 S
BR T ARMERI, D SRS TE 87.9%~92.0%2
(B, UiBA 1.3.3 Frafaykh B 7 ik BIBCR R AT, K% 8 7E

0.5%~3.1%Z 0], PLHH 1.3.3 Frad a5 208 % R AT
G BT AE 1 1.3.3 FRRETAN I 7 B ARG 1 1o
MFEAEAPREER T rk .
2.6 SERRAEASN

FPAH AT RAANTERER T WM L2k
KT . BT RCETTA 3 AWl S A S
HEW AL ERE i, FRIR 1.3.3 BORTAL By 1 A 7 B Ak 3
& EHLIE, KSR ILE 6, KA EHR T M P
B R T AR IS, &8 2P0k AT .

R5 MEARTREZEEMBRE
Table 5 RSDs and recoveries of Thioflavin T
B HERECEL
e Wi % T/(ng/mL) FE 5 B %
1 2 3 4 5 6
1 0.20 0.180 0.171 0.173 0.185 0.172 0.174 3.1
2 0.50 0.463 0.455 0.469 0.459 0.451 0.460 1.4
3 1.00 0.928 0.914 0.919 0.922 0.918 0.916 0.5
F 6 ZFREERAVEN
Table 6 Testing of actual samples
RiINENY FEan 24K FEan B 3HER) o Dz H SallE
HET Y 5 WMEET A
T B Ab 5 WMEET EN oA
T 5 WEET AAGE
IS HUANG F, YAN AS, XIONG CX, et al. Evaluation of the nutrition and
3 5 1%

ARSI 5 S S R RO € T S K 3 1 A6 M 5 AE £
MR R T I, Jridh Bl TR R T M i
AIAR BT o M7 i AT A B AR e B DR, R e 0
0 33 ER DR O 106 PV B M 1) o R R o, T H R B
BRI R T BER —E M B X, hwEmah
TR T AL SR A 7RI H AL A
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