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Fig. 1 FTIR spectra of maize seed coating agent and cellulose
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Fig. 2 FTIR spectra of maize seedling roots

with and without coating agent
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Fig. 3 FTIR spectra of maize seedling leaves of

seeds with and without coating agent

TEE A RN AL 5@ ot 2801375 em !
W AT 04 T A Bk UL 2% B0 A D IR 2 1 384 em ! Y MR WL R T
1375 con "R, PEE A EL S, 301 375 em YR
W W 25 . R B0 1 384 em IR I . X ER B AL AR
iR GG 1384 em &l #EAT 4§ Bt § % % R (Fourier
self-deconvolution, FSD), WL 4, Al # & H 1 375 cm™ ' IR
W, JE—BUESE T iR AT.
2.4 ERGEWRMHLIMRIENERS DT

g T AE TE R M S R 2R R S R R B I R OK
R AR RS B I R, ) A B AR 4 21 AR S Y
FEEW AT AT SRR, Lk L,

ZLAMGIE T HL A g 4 B AR A A — 2 1B T

1376
A

Absorbance
(=3
W

0.0 T T T T
1480 1440 1400 1360 1320

Wave number/cm™
E4 MFESERFAGENERDEHRE
HEHBEEROIHILE

Fig. 4 FSD infrared spectra of maize seedling

leaves of seeds with coating agent
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Table 1
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General band assignments of the FTIR spectra of maize seedling root and leaf

No pesticide residues

Pesticide residues

No. Spectral assignments and possible compounds
root leaf root leaf
1 3 400 3 384 3400 3 380 O-—H and N-—H stretching: carbohydrates, protein
2 2 925 2 920 2923 2920 C—H asymmetric stretching (CH»)
3 2 850 2 850 C—H symmetric stretching (CH3)
4 1729 1730 1730 1729 C—0O stretching: phospholipids, cholesterol esters
5 1637 1646 1639 1646 amide | band (C=O stretching) : mainly proteins
6 1565 amide || band (N—H bending and C—H stretching) : mainly proteins
7 1456 1451 1458 1453 C—H asymmetrical deformation (CHjz, CHjy) : cell wall polysaccarides
8 1375 1376 1 384 1384 C—H bending: polysaccharides and coating agent
9 1250 1256 1249 1256 C—0O—C stretching: pectic substances
10 1158 1159 1158 1158 C—0O—C stretching: cellulose (3-1, 4-glucan)
11 1110 1106 1109 1108 C—OH stretching: cellulose
12 1 060 1 060 C—O stretching: cellulose
13 1 050 1049 C—0O—C symmetrical stretching and C—OH symmetrical deformation: cellulose
14 898 898 899 899 B-glycosidic bonds bending: galactan
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Fig. 5 PCA of secondary derivative spectra from corn seedling roots and leaves
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Discrimination of Maize Seedlings Containing Residual Coating Agent by
FTIR Spectroscopy Combined with Principal Component Analysis

LI Dong-yu', SHI You-ming'* , LIU Gang®
1. College of Physics and Electronic Engineering, Qujing Normal University, Qujing 655011, China

2. College of Physics and Electronic Information, Yunnan Normal University, Kunming 650500, China

Abstract In order to identify the maize seedlings which contain pesticide residues of coating agent, the roots and leaves of maize
seedlings were studied by Fourier transform infrared spectroscopy (FTIR) combined with principal component analysis (PCA).
The uncoated and coated maize seeds were planted with the same conditions, and the infrared spectra of roots and leaves of these
seedlings were tested for parallel control experiments. At the same time, the infrared spectra of coating agent and cellulose were
tested for reference. The infrared spectra of roots and leaves of the seedlings whose seeds were coated by coating agent showed a

1

peak of C—H bending vibration near at 1 384 cm ', but the C—H bending vibration in the infrared spectra of roots and leaves of

1

seedlings without coatings appeared near at 1 375 cm™'. Referring to the infrared spectra of cellulose and coating agent, it can be

determined that 1 384 cm™ ' originated from the coating agent. At the infrared spectra of roots, the absorption peaks of pesticide

1

residues at 1 384 cm ™' are particularly evident, which are sharper than that at 1 375 cm™'. With the growth of maize plants, the

1

relative intensity of the characteristic peak at 1 384 ¢cm ' in roots tend to decrease, which is due to the continuous transport of

pesticide residues to the above-ground organs of seedling, resulting in the reduction of pesticide residues in roots. Besides the

! of pesticide residues, the amide II band also shows obvious shoulder peak at the infrared spec-

characteristic peaks at 1 384 cm~
tra of seedling leaves whose seeds are coated by the pesticide, and this shoulder peak is not observed in seedling leaves whose
seeds are uncoated. The spectral analysis showed that the characteristic absorption peaks of pesticide residues are covered up by
the strong absorption peaks of cellulose, and the characteristic absorption peaks of cellulose result in overlapping of spectral in-
formation and redundancy of data. Therefore, the PCA was used to mine the characteristic information in the spectra. In the
score plot of principal component 1 (PC 1) and principal component 2 (PC 2) of the roots, the samples containing pesticide resi-
dues and those without pesticide residues are clustered into two groups respectively, the scatter points of the two types of sam-
ples do not overlap, and the correct recognition rate is 100%. Although the leaves containing pesticide residues and those with-
out pesticide residues are also divided into two groups in the score plot of PC 1 and PC 2, a small number of samples are over-
lapped. and the correct recognition rate is 93%. The results demonstrated the feasibility of utilizing FTIR spectroscopy com-

bined with PCA, as an objective and rapid method for identification of the maize seedlings containing residual coating agent.

Keywords Fourier transform infrared spectroscopy; Maize seedling; Pesticide residues; Principal component analysis; Seeds

coating agent
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