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Fig.1 Schematic diagram of chemiluminescent fiber optic immunosensor for detection of DON

1.4 WEREARFRH I E 0 RRAQN T %
DAL RO LT RET i 5 o B R LE U
6 cm [9/NEE, FH/NTT 8 i 2959 0.5 em (Y9 3E 52 7

PIPFE . RIFEOLL R A 24 % EE R H 30 min, LA
EBeAFEHa)ZE. 0.1 mol/L NaOH H FIE i
12, I B A K PEd E AR T B R AEO.1



53

B G5 A ROCICET S A% R A BIF ) B XS 45 1 v X ek 2 2R 4 DR AG 275

mol/L NaOH "' 30 min LATEAL£F 0 R a2 5 . B
J&i A BRI ) GET B 53 A K ORIT R 2R I 3O IR
A% APTES 1 B R W (R 801 %0) gl A&
o RARTEECLT LR ARB402.5% 1K=
BE KR E 2 h, Ve 5 KL 2R 4f A 5 pg/mL 1)
DON-BSA w4 “Cil 650 7 28 1%, i PBST Bk 3
Ko 5% BSAEHIARSS ARG, HIPBST Yk 3
W RAET 4 °Co MM 2E RO LA Sy e
il A S, T 4 CR

2)DONKGI A2 o e il 48 4F B OGEF R EHA A S
A 50 pL BIE DON LR (10 pg/mL) F S5 AR FUAS [R]
W EE DON WA 25048 T il A T % SO, 37 “CIF &
1h, I PBST BEM 31K . ARG 4 g O J 1
RSB XA A1 pg/mL HRP FRiC 1L 2E 50/ B
IgG ", 37 ‘CHE v 30 min J&7 , FH PBST B4 31K o
S W AT o RV X3 5 20 pl Ak BRI e
fi (10 mg/mL) A1 20 pL fisk % 71 (7% 0.1 mmol/L 12 %8
FRIR Y Tris-HCL 2% W i) 45 R RO G0 W e ol
HOCF I EBERTE R AR Tl s RO E 5.
1.5 HFERHAFREEZESFCNEERTH

b2 R HE G AT G P A% R A0 I fh R A
JGEF [ & RN B I TR S RIS B R AR
B LR 7 AR AL, BT T R A — A 32
em X 15 em X 25 em 2403 5 7 A 35 S A )R A
o AN 2 N RN #S R B SR AR A B e e A R
B B IO T U 4B A BEOG £F 4% 38 i Ak 24 kO f5
5B N E B R TR & R OCEE R
TE3 1 F GEr i o TR S s s 5 B0
RN, AR AR RO S T EOR
W28 (CH326, 14 A b st ERE TR M A BR AR
PEAT B R AR, IR 38 0 e 8ot (CH297-01) M
HEE G exe” FEAT 5 A0, e & 45
I e TR A Bf 8 P SR o TR I A ARG ) 26
w23 kg,
1.6 HFRFTHWRIEFE

R T B UEAE PN A FAEOGEF AR PR IE AL
FUL BOCEF R By FRTEIE A, A B 5 R FH A L i
B HMEE U (FT-IR) (BB & A HOGIEL (EDS ) Xt 58
SPURAB MG LT HREF PRI T ZRAE .l A8 B AR 46
LEAMEIE A (FT-IR) RFG 21 26 1 145 1 B RE A1 A fk
SEEETEAT AT, R G 3% R 500~4 000 em !5 3E
i B O HOEIE L (EDS) X YCEF e B T A9
RATHE ML E R C NLO . Si P AIS; KR

=
—— BRI

Data acquisition module

A

B2 HFERAAXFARBEBRFJENTESHLEN
Fig.2 Structure of the detection platform for
chemiluminescent fiber optic immunosensor
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Fig.3 Fourier transform infrared spectrum (FT-IR) characterization diagram(A) ,energy dispersive

spectroscopy diagram(B) ,atomic force microscope characterization diagram of the optical fiber probe
without modification (C) and after BSA-DON modification (D)
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Fig.4 Stability of fiber optic probe at different time
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Fig.5 Effects of complete antigen, DON-antibody and immune response time on chemiluminescence intensity
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Fig.6 Specificity analysis (A) and anti-interference performance analysis (B) of chemiluminescent
fiber optic immunosensor for DON detection
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Fig.7 Standard curve (A) and linear range (B) of chemiluminescent fiber optic immunosensor for DON detection
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Table I Comparison of chemiluminescent fiber optic immunosensors and DON detection methods in reference

10 000 B

y=2697.72x - 3641

7500F R’=0.997

5000F

ACL

2500F

1 1 1
OZ 3 4 5 6

L (MR i 245 3R J5 VR JEE)
1g(DON concentration)

K th R/ IR /D Bk

. v n B3
M}jrfd Sﬁ uul (ng/ml.) Analysis Field };f X
Sam ren
o pie LOD time operable clerence
B MR OGRS 2 % i Tk A AR R 0110 <20 2 [19]
Evanescent wave opto-fluidic immunosensor Corn, wheat and pig feed ’ ’ Yes
UL A REEL i<
0.644 <2.0 20
Paper-based microfluidic device Food and feed Yes L20]
ﬂmﬂ&ﬁ@mﬁgiwmﬁﬁm%m . AL =
Ultraperformance liquid chromatography coupled with . . 0.070 2.0 [21]
. Food animal tissues No
triple-quadrupole mass spectrometry
BT Fab Jr By i fl 2 s e (L 1 ds
e A LR - L R S . i
Recombinant fab-fragment based electrochemical im- 63.000 <2.5 [22]
Baby food and cereal No
munosensor
M RO et EX SV SiIVIP 3 0.0627 <15 e AHEE
Chemiluminescent fiber optic immunosensors Corn,rice and wheat ’ ’ Yes This study

2.6 HWELAXKFERERRZS ELISATERILLXT
ELISA & —F) 2 i F 4% DON kil
AR AL 7 s, BRI, R ELISA B 5402 &6t er
GG IRAR VAT vk Exd o W& 8A Fi 7 , ELISA
I DON 7£ H AR B S B 1~100 ng/mL N 22k
KR RN y=0.40572—1.17 (Hidh x FR kE
an E R T RV B, y TR O , R*=0.976, ki
HFR 4 2.13 ng/mL. 1 1& 8B 7] UL, M4 F ELISA
B b2 RO BT o A5 AR 1 R U3 & T 30 4%,
LAV RERTE T 3 BRI, R LR e Lk
AR /INI R A, B A I A PRSI ) 5 2L
2.7 BWHERPIRLLE RSN R B 2K
SFPAPIRE S (/NZE T KRR B g [l e 5
WATRSD MR S5 R 02 2, 459 BoR , AR b ik
JEE T TRIFHE I i 4 1 Ak B BT G e AR AR X B )
B fib H DON R (4[] 2R 4 78 81.00 %6~107.33 %,
RSD KT 8.69%0 . FBHIZ I ¥L I FH T4 Wke &b vh

WX e 75 2% 1 R ) LA A P R M R SR I B T
REJT, L AZRES T 20 BE T4, b, FRATTH
W32 8 285 2R 5 [ S8 Am o 5 12 W AH £33 - o 33 3¢
(HPLC-MS) Ml 25 R 47X} Le gk, a3k 2 s,
7R A RN A5 R B B A . B
TG G e AL s 1 AR I (IR T HPLC-MS, H Al
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Fig 8 Standard curve (A) and linear range (B) of enzyme-linked immunosorbent assay for DON detection
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Table 2 Recovery of DON in spiked grains
RO o et It RO €335 - I
TR e i/ Chemiluminescent fiber optic immunosensors HPLC-MS
£ (ng/ml.) 0 B/ Kol e e/
Matri Soik I L et s N S TC T/ IR et
atrix pike (ng/mL) . (ng/ml.) ..
i . Average 2/ % . Average 2/ %
concentration Detection Detection
. recovery rate RSD . recovery rate RSD
concentration concentration
0.1 0.081 81.00 7.33 0.083 83.00 5.43
5.0 4.385 87.70 7.64 4.422 88.44 6.29
INE
50.0 44.120 88.24 7.05 46.570 93.14 5.94
Wheat
250.0 232.825 93.13 6.97 236.750 94.70 6.71
1000.0 1020.220 102.22 7.69 1024.700 102.47 7.11
0.1 0.092 92.00 6.39 0.087 87.00 7.16
5.0 4.823 96.46 6.27 4.743 94.86 6.42
ES S
C 50.0 53.665 107.33 7.53 54.740 109.48 6.37
.orm
250.0 255.400 102.16 7.72 237.100 94.84 5.96
1000.0 972.600 97.26 6.64 1016.400 101.64 7.33
0.1 0.084 84.00 6.55 0.086 86.00 6.26
5.0 4.108 82.16 8.69 4.331 86.62 6.91
PN
Rice 50.0 44.555 89.11 8.47 54.140 108.28 8.01
250.0 260.300 104.12 6.65 263.250 105.30 7.41
1 000.0 971.900 97.19 7.36 953.200 95.32 6.77
[ 75 vk W e AT BT IR TR DON (DfF 582 R AR &0, LR S e TR K

E’a R . 5185 ELISA Jr ik M kL, iZ ik
Bge A R BUE (62,7 pg/mL) £ ML
(0.1~1 200 ng/mL ) | K IR0 34 5 AR08, o 55 T il
() TG SRS BT M R AL 107 A S B

AN TR] T 5 F A P A SR 3K ol AR A 2 A% IR AR
R A5 5 7 ORI 5 AR SO A 22 RO 50 A
B AL KRR A% S AR 2 .

H =
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Development of a chemiluminescent optical fiber immunosensor and
its application in rapid detection of deoxynivalenol in grains

HUANG Wei, HE Huiyu, LU Peng, CHEN Yiping

College of Food Science and Technology,Huazhong Agricultural University/ Key Laboratory of Environ-
ment Correlative Dietology, Ministry of Education, Wuhan 430070, China

Abstract Deoxynivalenol (DON) , as a trichothecenes metabolite produced by Fusarium , widely ex-
ists in grains including wheat, rice and corn, which seriously threatens human health. Therefore, based on
the theoretical guidance of biochemistry , immunology and materials science , we constructed a chemilumines-
cent fiber optic immunosensor for the on-site rapid detection of DON in grains by using a combination of bi~
osensing recognition and chemiluminescence technology. At the same time, a portable sensing platform for
detecting the chemiluminescence signal was integrated into a black light-proof cassette of 32 ecmX15 cmX
25 cm, and the weight was less than 3 kg.The results showed that Fourier transform infrared, energy dis-
persive spectrometry and atomic force microscopy confirmed the successful preparation of fully antigenicized
fiber probes. In addition, the constructed chemiluminescence optical fiber immunosensor had a good linear
relationship between 0.1-1 200 ng/mlL, with the detection limit of 62.7 pg/mlL.. The functionalized optical fi-
ber probe can be stably stored for 30 days and has good specificity and anti-interference. The recovery rate
of DON applied to grain samples was 81.00%-107.33% , and the relative standard deviation was less than
8.69%. Compared with ELISA, the sensitivity of this method was increased by 30 times, and the linear
range was broadened by 3 orders of magnitude , indicating that it is suitable for the on-site rapid detection of
DON in grain samples.

Keywords deoxynivalenol (DON) ; optical fiber immunosensor ; chemiluminescence ; immunoassay ;

on-site rapid detection ; food security
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