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INTRODUCTION

(a) Abiotic stresses - Constitutive VIPs | (b) Biotic stresses - Constitutive VIPs (c) Biotic stresses — Induced VIPs

B Plants can release volatile organic compounds (VOCs) when they withstand theI
physical damage or stresses.
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cis-Jasmone Is one of Important VOCs which was induced on damage to plant i1ssue.

Direct defence F‘ Indirect defence

Here, a localized surface plasmon resonance (LSPR) sensor based on molecular

= I
B The detection of cis-Jasmone is meaningful to sense the potential threat in agriculture. I
- I

Imprinted sol-gel (MISG) film was employed for cis-jasmone vapor detection. (Fig. 1) I

B The responsibilities and selectivities for LSPR sensors coated MISGs with different
functional monomers were evaluated and discussed.

e | . . . .
L ocalized surface plasmon resonance |, S | I MISG-AuNPs film fabrication I I MISGs material
ol-gel precursor \;_\’0 0 ,,/‘“—’ I | )
I E 6(60 +++++ o I T | I Step 1 Step 2 | I I
In01dent 11 ht O I Titanium(IV) butoxide (TBOT) | | | _ I
: ° P | Fanctional mowomers N APTES modification Sputtered AUNPs and anneal L | so-propanol 2mL |
| | &ocn @S e 'l TBOT 150 puL. |
: . : 3 ©/\20HOCH Qfs O CHy | 1 | (3-Aminopropyl) triethoxysilane | : I:IVI 50 I“tL :
| olarization | iy T “[,gm i it s iy : : APTES ethanal solution Sputtering AUNPs thinkness: 3nm : | _ s0ul |
| | e 1 A = €tha Anneal: 500 °C, 2h, air Il cis-Jasmone |
I : Agorlculture volitale organic cm‘r:;(;unds (AVOCs) | | g OWNHQ (V.V — 110)’ 8 h R eat 2 tl mes | : TI CI 25 HL :
: v I WCH HSC@ HaCo O/CH Hc\(O, " | P . I 4 I
| . Ed I STAR CH T CH |1 NH, NH, NH, NH, NH, NH, NH, NH, NH, NH, NH, NH, I I
| Metal nanoparticle | whinene Limonen e : : : | |
0
— : i P || 60 °C water bath, 1h |
Molecularly imprinted sol-gel | | | g
| s I lcm—r=""""""—""—""—"—""—"—"—————— B
N : Air flow Light source < ’ || Step 3 Step 4 I Refel’ence |
I | ° | ﬁ N Alr pump ] oy | MISG reaction solution spin coating Annealed for removing templates | _ _ |
| —M—OH OH—C—R . M—O—C—R : | | I PC | : : : : 1. T. Koga, H. Yoshioka, C. Liu, K. Hayashi: :
| | | ¥ , F Gas in Gas out =[ pc ] | - || |EEE SENSORS, 2015, |
Filter I L= . e/ . .

| i - ' N = i g"p'lii :gt'i‘r‘]gosr;eig h- <5 Anneal: 130 °C, 1h, air || 2. B. Chen, M. Ota, K. Hayashi: IEEJ Trans. SM, |

| \ - N\, o | I VST fln ' P % A 133E, 90, 2013
T Templ L\ ' 1| 3000 rpm 3 e . |
I _ /\< NP P e remova\ P /NN PN Optical fiber Spectrometer | : g '1'3. W. Greibl, A. Rohrer, G. Voigt: Adv. Mater. !
I Y, f; “ \ > /"\0 . I‘\}] : I Gas flow Odorant Valve I | Template molecules Titanate sol-gel martix : : 2001’13’1327_ 1330. :
B vy Gl — /I/I{—t?i;;/ A | | | | — | | 4. U. Laif, A. Rofrer: Andl. Bioand. Chem.!
: A - Rebind N | F19. 1. Sensing mechanism (a), chemicals (b) and testing system (c) used in this study. | , || 2011, 400, 2457-2462. |
____________________________ J « - - - - -

—— —— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

@ (c)

[ I
: :
I ' —isa NISG air ——— MISG-TEP air :
| ] / e MISGTMP . . |
| 1.2 —~ . ﬂIggiIffzp |
I o 10_‘ ;’/://K\\ MISG-BTE | | | | . | | | | | | :
I § 0.8 - I i | SUS000 1.5kV x80.0k SE(U) ———— i Ok %110k SE(UE. & — 818000 15K\ x8 00k SE(UL) " SUB0004 OkV.x10.0k SE(U)
2 //\ /\’— |
I 0‘6- | | ' I \f. | I ! I I
i 0.4+ MISG air i
| 027 s S ) Q |
) = 3 |
| 400 450 500 550 600 650 700 750 800 850 900 = | L 2 |
I Wavelength (nm) 7 — MISG gas 2 I SUBDOON 0KV X0 00K SE(UL) < i 580001 04Y 7,00k SE(UL) 2 SUB000 1.3KV.xB,00k SE(UL)
' (b) < < |
: 161 -Am_'::z | Fig. 3. SEM images of bare (a), NISG (b), MISG (c), TMP-MISG (d), TEP-MISG (e),
| 14- . . e . . . . . T . . . | TM2P-MISG (f) and BTE-MISG (g) coated samples.
: ‘ 7800 . MISG-TMP air MISG-BTE air : —_— -
| 1750 ! | |
I 1700 A | | I I @) — 600 I
I 19° 7 — ' S — ' L B — I I 00 - e 100:100 I
| 600 <5 — MISG-TMP gas L MISG-BTE gas | | e 12575 595 |
I - o || 0.8 —+—150:50 |
| 550 ] ] 175:25 |
| | 500 || 0.7 - s00 |
| 1 5 1 ) 1 1 1 | 1 | I I. | 1 | 1 | ! | ! - é ] —_ |
| 1%° 500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000 | | & 06- s £ |
I 400 2 1 e
I Bare NISG MISG TMP  TEP TM2P  BTE Wavenumber (cm™) Wavenumber (cm™) I I < 097 & I
| | I 0.4- 580 I
I i I
Fig. 2. Absorption spectra for samples coated with different functional monomers (a), optical features (b) and FT-IR spectra(c). 03T os |
I 0.2 - |
g | - |
I ' II — 1 r 1 1 1 1 " 1 1 T 1 1 . |
: (@) (b) | II (a) 5 I : " 400 450 500 S50 600 650 700 750 800 850 900 75:25 100:100 125:75 150:50 175:25 7 :
| | o emone po ] omemne : : Ny : | Wavelength (nm) The ratio of TBOT to TMP (v:v) :
e s l / | i ¥
I 2 254 g 167 | Y g 1 . . . . . .
| a . :.:{ A /I ’/ I\ | I\ I I - x I Fig. 4. Absorption sepctra (a) and optical features (b) for samples coated wtith different ratio of
2 It / f | i g o | TBOT to TMP
| E E 0,8—: 78 7 4 I | E E oo |
: 4 1_0-_ % 2 0.6 [ &[ \\\.I ( \\\‘ : : Z Z s : |
0.5 - 047 1 : |
i 0.0-‘ . II IIIIIIIIIIIIIII Zii-ﬂ"‘”l J:I — Il . I;”'"'II . \”I . ; : I 7 : CON CL U SI ON S
| 0 600 1200 1800 2:4roiome3(;00 3600 4200 4800 5400 0 600 1200 1800 211;1;:11 ::00 3600 4200 4800 5400 | : 0 600 1200 1800 2 40‘0 3000 3600 4200 4800 5400 - 0 600 1200 1800 2;0.0 3000 3600 4200 4800 5400 [ A
: © ) I ®) (d) ) ®) :: © ) ime (s) @ . ime (s) : | | | |
I i T en o] o | B A MISG coated Au nano-island film was devel oped for determination of
I 5.0 Limonene | 23— Lim 1.8 Limonene I - .
R 3 N M / /\ / I | cis-Jasmone vapors selectively.
I s 4.0 g g 1 § 14 '
I I ﬂ A I - -
i E T RN 4 | ﬂ /\ IA : B Functiona monomers were added for enhancing the responses for
S : T | £ o] | \[ I\‘\:‘ \ | MISG-LSPR sensors.
| o | T 1 | . . .
ol ! | \\“ K \™ 1| M Theresults demonstrated that the adsorption of pure TiO2 sol-gel matrix
i | {II | 600 1200 1800 24_;:‘1?116 3::;0 3600 420048003400 | 0 600 12001800 2"‘1?121133(2(;0 36004200 4800 5400 : : . 0 - 6[I)(} . 12IOO - ISIO[) . 24I00 I 30I(]0 I 3(;00 . 42I00 . 48'00 I 5400 " 0 .I IB_IIJU' . IZIOIJ . ISIOIJ . 24I00 . 3()'00 . 36IOU . 42I00 . 48II]0 . 5400 : W% Weak-
e I I Time (s) Time (s) I . . .
i (©) @ - = | () e ) =-— | | I Theeffectsfor spin coating 4 types of functional monomers (TMP, TEP,
- = S o] 20 B-—| || TM2Pand BTE) were detected and evaluated.
o £ | 2 | . .
- L E I e | B Although pure MISG had a good sdlectivity for target vapor, its
i i B . M | 1o i response was poor.
Z 067 | . S 0.8 ] ] ]
| - T e | M The resultsindicated that sample coated with MISG-TMPwould be the
I P o0 MISG MISG-TMP  MISG-TM2P  MISG-BTE I I w 0 600 1200 1800 2400 3000 3600 4200 4800 5400 gjs ' ' ' I Optl mal %rl&)r for CI S-JasrT]()ne dEteCtI On'
Time (s) I I Time (5 75:125 IOO:IOOTBO]I'l;—S;; o 150:50 175:25 I . . . - .
| ! e | W Besides, theratios of TBOT to TMP were also discussed in this study.
. . Fig. 6. Real-time responses of TMP-MISG coated samples with B This research offered some useful technologies for developing sensors
g S'BFfreE' IS ;tfgonﬁl"f il dstcf] &l VWP, TR Tf'v' 2P(@). || Gifferent ratio of TBOT to TMP (v:v) 75:125 (a), 100:100 (b), 125:75 for AVOCS.
(&) eps Rl npiEs e sl s gensss slminz gy (1)) (c), 150:50 (d), 175:25 (e) and their responses summary (f).




