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Determination of conjugated deoxynivalenol content in wheat by HPLC
after hydrolysis with trifluoromethanesulfonic acid

GENG Zhi-Ming’, YANG Dan, ZHANG Ping-Ping, ZHANG Xu,
YANG Xue-Ming, MA Hong-Xiang

(Provincial Key Laboratory of Agrobiology, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

ABSTRACT: Objective To establish the method for determination of conjugated deoxynivalenol (DON)
content in wheat by high performance liquid chromatograph (HPLC) after hydrolysis with trifluoromethane-
sulfonic acid (TFMSA). Methods The optimum conditions for hydrolysis of conjugated DON with TFMSA
were set up by an orthogonal design, in which temperature was 60 ‘C, TFMSA was 1.0 mol/L and duration of
hydrolysis was 60 min, respectively. Results Conjugated DON contents in 7 wheat samples were analyzed,
and 5 samples were found containing conjugated DON with their ratios to free DON varying from 0.20 to 0.36.
Conclusion The method was of good reliability and practicality.

KEY WORDS: deoxynivalenol; conjugated deoxynivalenol; trifluoromethanesulfonic acid; high performance

liquid chromatograph

. DON DON
1 51 B
(Deoxynivalenol, DON), , DON
= = , DON
, , DNA RNA ,
HEWA: (2009DFA32020) (CARS-03)

*BIREE . E-mail: zmgeng@163.com



28

[3]

DON (
DON
1000 pg/kg!!
DON ,
DON!! DON , DON
DON!
, DON
DON ,
(HPLC) DON
, DON
, /
(LC-MS/MS) DONP!,
-3- (D3G),
DON,
DON DON, DON
, DON (7]
DON ,
DON Liu @
(TCA) ,
DON , 140 C
1.0 mol/L TCA 40 min Zhou @
(TFA) DON
(133 °C  1.25 mol/L TFA 54 min) TCA
TFA DON DON
TCA TFA , (TFMSA)
(o) DON
TFMSA
DON, DON
, HPLC-UV
DON, DON ,
2 R EFE
21 FE5REF
U-3000 ( Dionex ),
VWD-3000;

( Heraeus ); N-EVEP112 (
Organomation associates ); UP2200H
( )
22 RF
DON (100 pg/mL, Sigma-Aldrich
), (98%; Alfa-Aesar ),
( , Merck ), ,
DON test ( Vicam
) 2010—2011
DON DON

(100 pg/mL)

>

0.1~2.0 ug/mL, -20°C

025 0.5 1.0 2.0 mol/L

2.3 NEHIHFESDONE BRSO

[11]

50 mL ,
r/min 10 min,
, 10 mL
40 C N,
( DON R
, HPLC
DON
250 mm, 5 pm);
1.0 mL/min;

, 10%
, 224 nm;

25¢g
20mL
30 min
8 mL
s 1 mL
, 500 pL
), 0.22 pum

10000
DON

B

(0.1~2.0 pg/mL)
, Xtimate CI18 (4.6 mmX

(V/v); ,
,20 uL

24 =FHIxHEERKELES7SDON

4

(0.25~2.0 mol/L)

80 C) DON
DON )
25¢g

, l6 mL |
30 min
1.0 mol/L
20 mL 10000 r/min
8 mL DON
) 1 mL

(20~80 min) (20~
( DON

( 14) 50mL
0.5 mL
10 min,

, 10 mL s
40 T N,



1 , -HPLC 29
, 500 uL ( DON , 16 mL
), 0.22 pm , 23 30 min “2.4
DON ” HPLC DON” ,
2.5 DONRINEIKiKE 23 DON i
DON , DON
25 ¢g ( 168)
“2.3 DON ”
50 mL , DON (100
. DON DON
pg/mL) 30 min, l6mL |
30 min “2.4 3 & B
DON” — e " . .
s 30 SEBREEKRE A
DON ” DON DON
, 14 , 3
’ 4 (20 40 60 80 )
£ = AT S 28990 H
2.6 NEFERFESEDONE RIS (025 0.5 1.0 2.0mollL)
25 ¢g 50 mL , (20 40 60 80 min) DON
*1 EXRWAERRBLLER
Table 1 The orthogonal design and its result
() TFMSA (mol/L) (min) (x100)
No. Temperature TFMSA Concentration Duration Yield
1 20 0.25 20 0.0
2 20 0.5 40 34
3 20 1.0 60 9.2
4 20 2.0 80 5.2
5 40 0.25 40 7.3
6 40 0.5 20 6.6
7 40 1.0 80 26.5
8 40 2.0 60 25.1
9 60 0.25 60 7.6
10 60 0.5 80 20.2
11 60 1.0 20 15.4
12 60 2.0 40 22.1
13 80 0.25 80 6.8
14 80 0.5 60 17.5
15 80 1.0 40 22.8
16 80 2.0 20 20.4
T1 17.8 21.7 424
T2 65.5 47.7 55.6
T3 72.1 73.9 59.4
T4 60.7 72.8 58.7
ml 4.5 5.4 10.6 216.1
m2 16.4 11.9 13.9
m3 18.0 18.5 14.9
m4 15.2 18.2 14.7
R 13.5 12.8 43
* DON( DON ) DON ;T ;m
;R

* Yield: ratio of conjugated DOND to free DON; T: sum of yields at different levels for each parameter; m: average yields at different lev-
els for each parameter; R: difference between the minimum and maximum for each parameter.
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Table 2 Recoveries for DON spiked samples ) TFMSA(pKa=—13)
(ng/kg) (ng/kg) (%) )
Added Determined Recoveries [10]
200 172.8 86.4 ’
, TCA TFA,
500 461.5 92.3
1000 1026.2 102.6 (PKa 0.3 0.08)
* 3 (130~140°C) (8]
*Average of triplicate tests. DON , TFMSA
33 /NEHMPIFESDONL S 7SDONRY ’
ST s
3 2009—2010 TFMSA 1.0 mol/L,
DON ND-4352.7 pg/kg, DON , ,
ND-988.5 pg/kg 13 168

#*z3 INEFDONFA

&SI DONE E(n=3)*

Table 3 Contents of free DON and conjugated DON in wheat samples

DON(pg/kg) DON(pg/kg) DON/ DON
Sample Free DON Conjugated DON Conjugated DON/free DON
9 582.2 159.4 0.27
13 ND ND /
15 298.3 107.4 0.36
3 3907.2 988.5 0.25
12 4352.7 892.3 0.20
14 903.6 246.5 0.27
168 ND ND /
* DON DON 3 :ND , =50pg/kg

* Conjugated DON: average of triplicate tests, expressed as DON; ND: not detected.
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