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ABSTRACT: Objective To establish a rapid detection method of deoxynivalenol (DON) on wheat surface
based on surface enhanced Raman spectroscopy (SERS). Methods Based on silver nanoparticles (AgNPs), the
special functional groups modified on the surface of AgNPs were used to capture the DON attached to the wheat
surface by using the hydrophobic interaction between DON and the special functional groups modified on the surface

of AgNPs. Then AgNPs were used as the SERS material to conduct self-assembly on the aluminum foil surface and
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SERS detection. Results The modification of AgNPs with 1-thiosilane could better capture DON molecules, and

the self-assembly of AgNPs with appropriate concentration on the aluminum foil surface could achieve fast SERS

detection of DON. The experimental results showed that there was a good linear relationship in the range of DON

concentration from 3.3 to 333.0 mg/L. Dispersing the modified AgNPs onto the wheat surface could capture the

DON attached to the wheat surface. The recovery experiment showed that the recovery rate of more than 80%

could be achieved after the addition of DON on wheat surface with the concentrations of 12, 25 and 50 pg/g.

Conclusion This method is simple and fast. Combined with the portable Raman spectrometer, it can be used for

rapid field detection of DON on wheat surface.
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Fig.1 TEM image (a) and ultraviolet-visible spectroscopy
absorption spectrum (b) of silver nanoparticles



20 B dn 24 R R I A 4R

F 14

2.2 AgNPs iKEHIEF

h T H 5 AgNPs Rk BE X H AR fE R TP . SERS
FEJR I 5 P SR AR A R, SE IS H 4 BIR RS TR 5
B AgNPs (0.05, 0.09, 0.14, 0.17, 0.34, 0.68 Fl
1.02 mg/LY)TEFRIERMIMEAT B 4158, LALAE Jy 3450 L IC XF
DON #1T SERS 4, A4 T 850 Fil 1560 em™ i 4k
b ()RR 2 1 0 5 B O A B AR, SRR AR LI 2. A
K2 FafLAE H, K AgNPs ZE4R A R w47 A 4138 )5 n]
DL E AR B0 FL IS SCBXS DON /9 SERS A&, I HAE
—E RSB EIN, WIRSCRIEE AgNPs WL i3 i
ANWiHEsE, {HJE24 AgNPs WeRE4kLRithnes, MsmaAa
RO R 12 12 AR BEAI, 2R T AgNPs W K
HF, W %E AR R BE A DON, Kb 5 7400 AgNPs F 1 AY
DON & it 7EREAIR, AL 050 H#k 4T SERS Wl 7E,
I AE G BETE Bl Y, DON BB kIR AIG, M S Bt
SERS SGikME 5o E T, Bk, 456 FiRgsR, L5
PR T BTEVEIE N 0.34 mg/L 1Y AgNPs 7548 96 3 T
EES

50
—— 850 cm!

40 —— 1560 cm™!
=
=
30|
bl
il
yz 20 F
:
e, 10 _J‘§\*—"

O 1 1 1 ]
0 0.3 0.6 0.9 1.2

C Ag/ (mg/L)

11:: DON BTk i 50 mg/L.
K2 AgNPs ¥ X SERS il iF DON fi4 50
Fig.2 Effects of AgNPs concentrations on the SERS
determination of DON

2.3 AgNPs REEMHFIRIEE

T $2 5 AgNPs SERS FEJIEXT DON #4148 At -t
RBE, L% T SH-CD Ml 1-HiAR 2 ke 2 il %
AgNPs JEFTEH, fiZk DON IFAedRdhR it [ 412, I
PIMAEN SERS M58 EE X DON #4T SERS #ill, 455 I
Kl 3, LRz R R, il BIR AgNPs FIBA Ll (B4
AgNPs BT LITESE AR ST B 4HEIE 1 SERS BiE, HIE
M 3 HATLIE S, BESRX LA AgNPs £ SERS ZEJEH K
Ia] LLSEE DON FRGI, (EJEAI 1-6i/ 8 28 bext AgNPs
TR, HARRGERIMFTA2EA SERS FJEXT DON i
AR, L7 2 A5 5o B ) e s LA P A SERS JEIE (& 3
FO B IEA TS 2208, JEF Turkey 5T PP S5 AR 50,

o a il b AU A Y B K)o M TR 2B (1
AgNPs, 3 5 (1 1 Rl 46 1 751 41 2 3 2o 250 56 K I [ 2 3
AgNPs I, T IS DON 15 Rl fF7E
ZUBEAE, DON B4 5y fE R AT e 5, TR SR FH i el
BRI AgNPs & AT LAFE— & F B 1 2 mxt B AR 1
IRBEST T Oh, AgNPs Zeid 1-BAR BBt iifn, ShEg kst
HER A LLREAIR AgNPs 2Z B (9 JRARVE R, # Lo isl /N =
T AT DA AP A AR H AR . T AARSZE0 Hh e 1-ARAC 28 0t
X} AgNPs FEAT1& 1

55 ¢
44
33

22

P25 50 /.

11 +

A

1 A JCEM ) AgNPs; B: SH-CD 1&1fi AgNPs;
C: 1-BiiAR 2 BEIEME AgNPs; A [/ING B FR A T 2 (7] 22 5 (i
#(P<0.05),
K3 RIE AgNPs K& iFIX} SERS JllE DON F#Z 0

Fig.3 Effects of different AgNPs surface modifier on the SERS
determination of DON

24 ZMSEE

N T AT X DON e, 76 bk e A se
MR, W 1-BRAR S BB AgNPs 55— RIS [FIHR
) DON R4, WSl RIE, FFL AR TEE, PR
2R ILHEST SERS K, 255 An1A 4 iR, MIE 4a
AT LT 45 H W25 DON (1 3 4l 4F1E T, Hal B0 e T
850. 1050 1 1560 cm ', I HHA% S5 k% DON #e &
I AR TR R . ] 4b 2L DON fF 1560 em ' 4b Y
AR T 04 5 B R AR AR I, I r T AR S, 7
DON [\ >} 3.3~333.0 mg/mL 5 [ 1y, H: SERS 55 3%
JE (V)45 U JEE 0 8 (1 Cpon, 1g(me/L)] 5 BE R 4F 9 2k itk
KEF, T RN Y=931+11704x1gCpon, K F %
#*=0.9879, WA HIFR(S/N=3) 1.7 mg/L. L FZ5Rm 1L
FH, AR5 AT LU T DON A HLHE SERS K5 .
2.5 NEHEF DON Fym

MHidg FRET 3 G /NERESL . R ERIEBAES), R
FHPU3 463380 1.0 g(2 20 ki) B TR G4k im, Xt
R/NE FIRSTRARREL 5 pL EEOK(L:1, V:V)IREGIER, ¥
INAE ST, FE 5 min J5, FEE S uL AgNPs 5,



SERS substrate (a) and its linear relationship (b)
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