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Preparation of matrix reference material for tetrodotoxin in Zetraodontidae
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ABSTRACT: Objective To develop a matrix reference material for quantitative analysis of tetrodotoxin (TTX)
based on Tetraodontidae matrix. Methods Based on puffer fish matrix, the liver, ovary, testis and muscle tissue of
wild puffer fish were used as base materials, degreased and separated with n-hexane, and then freeze-dried twice to
prepare the matrix reference material of TTX in Tetraodontidae, which was qualitatively confirmed by liquid
chromatography-tandem mass spectrometry. After the sample was sub packed into 500 bottles, the uniformity,
stability test and fixed value analysis were carried out. Results The matrix reference materia had been confirmed to

contain TTX; 15 bottles were randomly selected from the matrix reference material for uniformity test, and the F test
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showed that the sample uniformity was good within the confidence interval of 95%; the long-term stability was

investigated under the low temperature of 0-4 °C for a long time and the short-term stability was investigated under

the transportation condition within the range of -80-55 °C, the results showed that the stability of the samples were

good during the investigation; the collaborative setting by 8 laboratories in China were conducted to assess the

uncertainty of the calibration result, the TTX characteristic value and uncertainty of the matrix reference material

were (5.20+0.03) mg/kg (k=2). Conclusion The matrix reference material meets the technical requirements of the

national reference material, and can be used for method verification and quality control of TTX detection process in

aquatic products.

KEY WORDS: Tetraodontidae matrix; tetrodotoxin; matrix reference material; preparation
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Fig.1 Mass chromatographys MRM diagram of TTX in pure reference material (A) and matrix reference material (B)
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Mass chromatographys MRM diagram of TTX in pure reference material (A) and matrix reference material (B)

#= 1 ERRERSTS TTX 2 EH SRR (ng/kg) =18
Table 1 Test results of TTX content uniformity in matrix W E IS
reference material (mg/kg) BE S = - - - IR 22
WE B bR 2 LA —
. I - P E 0 THE
GRTE : y 8 5.13 5.13 5.13+0.00
FFE 1 THE2 (n=2)
9 5.12 5.15 5.14+0.02
1 5.12 5.17 5.15+0.04
10 5.14 5.12 5.13+0.01
2 5.17 5.14 5.16+0.02
11 5.18 5.15 5.17+0.02
3 5.18 5.22 5.20+0.03
12 5.13 5.17 5.15+0.03
4 5.11 5.19 5.15+0.06
. . .18+0.
5 5.14 5.19 5.17+0.04 13 516 519 5.18+0.02
6 513 517 5.1540.03 14 5.18 5.21 5.20+0.02
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2 EAPREHRT TTX SEMSMRERRESINER

Table 2 Results of one-way analysis of variance of TTX content uniformity in matrix reference material

TPZERW EITFI(SS) HHEWD  BirEmMs)  FIEF F I B Fori BEEMEY% FEah AR EZE /%

21 [8] 0.016187 14 0.001156 1.47 2.42 0.95 0.0136
AN 0.011800 15 0.000787
A 0.027987

#£3 HEEROEHSD TTX SEMNKHREHRELE R (ng/ke)

3 .‘LTJ. i‘ﬁ Table 3 Long term stability test results of TTX content in
o . ‘ matrix reference material (mg/kg)
i, Mk Enl3k4% TTX 45 4,9 K TTX BRIl — e (i TR

Pr s b, DR bR, RRgu A WARIRR — T %

e TTX KA T 208 B THEAR M2, T4l fhbr o S19 590 541 520 5200001
A O 5 SR B RS0 TTX ) i sis 520 5ol 5100002
FRAER A TR HE, ORIy v Tk AL R 43 b7 ) slo sa Sis Sis S19400]
WIAETR RN TUEPE MRS, RAETTSOTEBE TTX 20 ] 520 521 52l 520 5215001
SRR A2 SD A A 0 BRI, bk S K 7 £ ) slo 520 Sl 523 Salk002
i TTX KRR . o T E R RS A s 0 520 517 S18 Si8 5185001
KBRS 54— T BRI L b 2 S5 5 H 43 " 520 521 522 509 5214001

DIREALEER R 2 5, TR IS5 A AT S A R,

R4 BEEFREHAD TTX SEMNKIRERSESINER

Table 4 Analysis of variance results of long-term stability of TTX content in matrix reference material

SFT7FI(SS) F B2 (d) 72 (MS) FIE/F F Il S Fori BEBER/% ARREIRIEZE %

2 [A] 0.0021 6 0.000350 2.15 2.57 0.95 0.0068
HHN 0.0034 21 0.000163
S 0.0055 27

%5 FHSRIHEREN TOBMTER QIERRENLRRER

Table 5 Short term stability test results of matrix reference material under synchronous design and transportation conditions

; S e 52 5 /(mg/kg)
EE/C WAHT R Al /d - - -
Fedh 1 FE& 2 FE 3

-80 7 5.21 5.20 5.21 5.20 5.19 5.20
-20 45 5.20 5.19 5.20 5.21 5.19 5.20
0~4 >900 5.20 5.21 5.19 5.18 5.21 5.19
25 45 5.18 5.21 5.18 5.19 5.20 5.18
55 7 5.18 5.20 5.18 5.19 5.19 5.18

Fo6 HEPREMRMERREMTESNER

Table 6 Results of short-term stability analysis of variance of matrix reference material

M FITRISS)  AHE(dD Y15 22(MS) F HLfE/F F Il FE P EAEEERY%  ARERRERE%
R 0.000761 4 0.000190 1.78 3.06 0.95 0.0023
il 0.001580 10 0.000158 1.48 2.54 0.95

i gIN 0.001600 15 0.000107

S 0.003941
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Table 7 Summary of fixed value results of collaborative laboratory (mg/kg)
75 MEHE S-S B O 22

1 5.21 5.18 5.12 5.17 5.23 5.15 5.18+0.04

2 5.17 5.19 5.23 5.21 5.14 5.23 5.19£0.04

3 5.26 5.19 5.17 5.18 5.23 5.24 5.21+0.04

4 5.14 5.18 5.23 5.17 5.22 5.19 5.19+0.03

5 5.19 5.20 5.25 5.21 5.16 5.13 5.19+0.04

6 5.18 5.20 5.27 5.19 5.17 5.23 5.21£0.04

7 5.21 5.27 5.21 5.15 5.18 5.14 5.19+0.05

8 5.22 5.20 5.27 5.17 5.19 5.12 5.19+0.05

BT R (B bR 22 5.195+0.039
SR AR R 22/ % 0.0038
#8 EtEERP TTX FENTHREESINEGR
Table 8 Uncertainty analysis results of TTX content in matrix reference material
Fes 1 2 3 4 5 6 7 8
S {E/(mg/kg) 5.18 5.19 5.21 5.19 5.19 5.21 5.19 5.19
BAEHIE/(mg/kg) 5.195
EHERRE R 2% 0.0038
IR S PR HEZE /% 0.0136
RITEE MEARHEZE /% 0.0068
BT E TR HEZE /% 0.0023
B TRR A 4 /% 0.0157
PR E FE % (k=2) 0.0314
Fe [ P2l BEBR AR S 7 TR F R O 2 LA SE 3, Rk s s
ZR 7

PRBRERE by B BIF IR LA, A0 ) 7 B 2 B AT TI ) WS
SRR EFANAFAE—SE 22 0E, F2EARIAEARERE i F ] B4
BT | WS HARSH, SAES AR SR E, A
PRIERE &l FARME S P RSEIRES 5, 5 ELSAG IR b S —
B AT LACRBREIIN S SR 0 oA P R A 1 A >,
PR, 45 I 3 22 R BT . W58 TT A SR AR HERE dh
R A W SRR SR AR SR . AR
R R 35 BOR, SRITIE e iR VLI AR L 20 -l i #1083,
WERE fe AR RAERE BT 50 TTX ANBEEIR, SCREHRRR X T
M £ % o A PR 1 v R T MR K P R PR Kk 3
i, BRI R B AR R KRR E . B B AR
BORAWT R, FEBGBORBA 2% o 18 25 S bR IERE b [ PR
UNCEPN SRS G SN AN e S DSV kD
WIEE Iy 0,

ENGIEMPH T RN TE N &N EE R
Sert, FIFIE CBEBLRR > B AL RIS, SR FH PR R T
J il gy i S BT TTX AR UERE S, SR TTBROAH (335 - 53 5K
LA T A BN A TTX, 439501 Rt
PERER LT, £ 8 AL Wl (X PP i (E A R Aoy
FE B, HAR M AR R E M (5.20£0.03) mg/kg
(k=2)o AT FTRIFT Ao 3] fii £ LA TTX FEMRAERE Sh 0]
FART i TTX A AR Y 5 VR B UE 5 e s 45, Ry i
50 A DU e B TR DR B R R (R R R, A
FEE L,
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