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Fig. 1  Vis-NIR spectra of wheat samples with six different

DON concentrations (measured by high performance

liquid chromatography)
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Fig. 2 Distribution of trend parameter of each band
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Table 1 The calibration and validation results of Trend
Parameter ( TP )-Quadratic Discriminant Analysis
(QDA) model
S oA R Bk oy e85 5
(HPLC 552 BREE OhEE EE RE bR EHE
B 4 0 0 2 0 0
g 0 16 6 1 14 4
Eiyis 0 0 25 0 2 28
References

PRH R EE VS e, A 25 A (80. 64 %) 1 T BE TS5 Y e A 1
EHE A28, AR E R g TP-QDA H58 J: H) 2 5 4iF 48
A IREAS , AR R B =N R AR B B O B . IR IR 4%
RN LCEMD iR . 56 0E 5 ST 7 1 R 86. 27 %,

F LAY AT PCA & 3k TR 1iF O B e A AW T ik 2 —
Ay DON & R Scs h AR 28R A T 32 W4 45
BTt T X B A AT B . AR K X AR [ B RS IE A R
A%, SR PCA %k BURR A 3 BE. 248 7 045 QDA 43 47 s
PCA-QDA #5745 0 1) o 8 2 475 76 S >f 1 36 ik 42 A A< o i)
T, AT XoF s 4% 2 50 A0 2 i 43 4 A 0 3 U A D B 1 A K
PEM——%t H .

of 452 1E B 4 T BN R AT S A 43 AT . BB ECHT 2 A4 3 A
A BT 91Y% AR RE ., QDA S HihS SR PCA 1y 3% BRI 7§
AN E LAY, PCA-QDA BRI 1 82 E R IE AR 43 5 45 R DL K
H 5 TP-QDA SRS Z5 K% tein g 2 ios. ol b, BR T
I IESE P AR B TS e b AR, TP-QDA BRI/ A 43 2P iy 43
FIEHG 2 L K % R 4 26 IR 1 AR = T PCA-QDA #ER, [H
B, FAH S B0 e B 14 R AE B BE IR AT T R 1R B 3R

% 2 TP-QDA 7 PCA-QDA 2 IF F1 35 1E iR 3
BB LR

Table 2 The classification accuracy comparison of TP-QDA
and PCA-QDA model in calibration and verification
sets

r— TP-QDA _ PCA-QDA _

K IE B AiE KEIE EanR

B SUER R/ 0 100 66. 67 50 100

o R A R UERR R/ 00 100 87. 50 62. 50 81. 25

W KU/ 80. 64 81.81 74.19 65. 62

RSy A T %/ Y0 88. 24 86. 27 68. 62 72.55
3 4 ik

i i 5 A A BT O B EB SR TR B N &
3 DON ¥ B2 B A5G 19 4 AE 35 B o 306 i A9 45 AE S BL A B 7
PR A 3K RE /N FE T DON 5 B 4 2 . 2 M R ok B
HRLAE A B PR RE . SRR AL N B IR AR, B
il B, Joth B STAGAL . BE PR S AT R Ak B AR . BT R Y 2>
NG R TE G 325 /1N A2 A ik 40 50 A 5 8 O 0 O S A U T B A
S PR R A A (B A NIR St/ W 2 2 F 5 B3 A
TR ERZ e & BAE T 2 i RN A P AT &
PERIE

[1] Lessard M, Savard C, Deschene K, et al. Food & Chemical Toxicology, 2015, 80: 7.

[ 2] Smith M C, Timmins-Schiffman E, Coton M, et al. Journal of Proteomics, 2018, 173, 89.
[3] GB2761—2011 Maximum Levels of Mycotoxins in Foods(f i i EL i 57 Z R 1) . 2011.
[ 47 Michael S, Franz B, Rudolf K. Rapid Communications in Mass Spectrometry, 2010, 20(18);: 2649.

[5] Wei W, Liu A, Li M. Cereal & Feed Industry, 2013, 12(1): 60.
Nl EME,

[ 6] XIE Gang, WANG Song-xue, ZHANG Yan (i}

gk #i). Journal of Instrumental Analysis (4 #7132 ). 2011, 30



1568 i 2% 5 61 43 Hr %40 %

(12) . 1362.

[ 7] LIRui, XIE Gang, WANG Song-xue(% %, #f W, EMZE). Food Science(fLfiFF) . 2015, 36(6) . 206.

[ 8] WANG Fan, LI Yong-yu, PENG Yan-kun(E JL, ZkE, #EE). Spectroscopy and Spectral AnalysisOli% 24 56 1% 0 #r) » 2018,
38(12): 3736.

[ 9] ZHANG Xin-yu, WANG Ying-jie, LIU Ruo-xi(ikH £ . FRHMA, X & PG). Journal of China Agricultural University (F [ 4\l K 2% 2%
). 2017, 22(5) . 25.

[10] LUO Qu, YU Xiu-zhu, ZHANG Jian-xin(i%  #fi, T4k, H&EHO. China Oils and FatsCPEHAE) » 2018, 43(3) . 136.

[11] De G A, Lippolis V, Nordkvist E. Food Additives &. Contaminants Part A Chemistry Analysis Control Exposure & Risk Assessment,
2009, 26(6): 907.

[12] Dvorf Acek V, Prohaskovd A, Chrpovd J. Plant Soil & Environment, 2012, 58(4) . 196.

[13] Annalisa D G, Salvatore C, Angelo V. Toxins, 2014, 6(11); 3129.

[14] Peiris K S, Dong Y, Davis M A. Cereal Chemistry, 2017, 94(4); 677.

[15] GB/T 5009.111-—2016. Determination of Deoxynivalenol and Its Acetylated Derivatives in Food C£ [ /7 It 480 25 & ik T 7 35 e K . 2 Bk
ARSI ED 5 2016.

The Study on Quickly Determining DON Level in Wheat Flour by Trend
Parameter of Spectra

WU Wei', ZU Guang-peng' . CHEN Gui-yun', XU Jian-hong®’, CHEN Kun-jie' "
1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Institute of Food Quality and Safety, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China

Abstract Deoxynivalenol (DON) is a mycotoxin that often occurs in cereals and their derivatives. It is harmful to the life and
health of human and livestock. It is urgent to develop a detection method, which can rapidly, accurately and economically detect
DON without environmental hazard. This study defined a Trend Parameter (TP) of the visible-near-infrared (VIS-NIR) spectra.
The TP was used to determine the characteristic bands which were most relevant to the DON concentration. In this paper, the
rows of spectral matrix of the samples in calibration set were arranged in the order of gradual increase in DON concentration.
Each column (each band) of the matrix corresponded to a TP value. Under a certain band, the stronger the increasing trend of
the absorbances of all samples in the column direction is (ie, the larger the TP value), the stronger the correlation between the
absorbance and the DON concentration in this band is. and this band can be used as a characteristic band for evaluating the DON
concentration. The study found that the local maximum of TP appeared at 666, 1 238, and 1 660 nm. The quadratic discriminant
analysis (QDA) was performed by the spectra of the three characteristic bands. The wheat flour can be divided into three
grades: mild (0<CDON<C1 000 pg + kg '), moderate (1 000<CDON<C2 000 pg * kg '), and severe (DONZ=2 000 pg + kg ')
pollution by the constructed TP-QDA model. The overall classification accuracy of the model was respectively 88.24% and
86.27% in the calibration set and verification set. The Principal Component Analysis (PCA) of characteristic bands selection
was used to make a comparison. The PCA-QDA model divided the same wheat sample into three pollution levels. The overall
classification accuracy rate was 68. 62% in the calibration set and 72. 55% in the verification one. These findings confirmed that
the selection of characteristic bands by TP parameter is superior to the one by the PCA in judging DON pollution level, and the
TP-QDA model can be effectively used to quickly classify the pollution level of wheat flour, thereby reducing the time and eco-
nomic cost of analyzing and screening wheat during the process of acquisition, storage and transport. The results of this study

have yet to be tested for universality in a wider range of wheat varieties.
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