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Fig. 1 Schematic representation of the gold-deposited glass rod SPR sensor

AF7E X, Fig. 1 IR T X IHilkRd SPRE VI —ICHHENTWDH T Y X4
DR VLM THREN S AL AV, T OMEICAERE 2B L ChEEL R
LT DHDOMELEZREST S LT, GELEML TV LREOEITRIZHHG LT
AP T AREBRT HHOBENELTH 2R EL, ZnzAnier¥—
VAT LAORFEEToTCE, THEBAENT A SPR Uy —v AT L LT
N, BHAHBRE TV AT LAZHEESTLZ LN TE, HROEITRH L RSEOMELZ S
S2TWVD, TOEORMSBRFEBZHERLT LI LICEY, HEOMEEZHNT S Z
EIMNTE D,

AHGEREIL, REZONM B —OREBEEZHEETL7-0DICRY 7= /) — LD —F
ThHOIITX L mEETCHRETATDDOFEEZHET LI EAHNELTELOTH
D, BEORBRSNICH A TR T/ TR A SDHEMAETA YT A7 Y —
RV VAT LAERETATLOORMNMREZSDI ZEEENE L,

2. EB
EGREFHITGICGFETI2BHE T .GB L EML TV 2BAEOFEEREIT RO ZF)
DWBEZZ T FEOFGE T TORHLO M2 RI T2 25T, BEK T nm
DEHEREEZ 7Y X L0 X5 @B REgR BBk L, 7Y X LONERE D DA A
BT (HEA) ZART D& MK LS L T 2B OJEIT R ()T xS Uz Ad
OB RT D, CNZRALEZLDON SPREVH—THY | MEkT R0 MEE
METHZLickoT, REOBITRZMDZ LN TE D,

ABT At (BT B
ERBE 7,

AGtH &

LED¥E HoAE

Fig. 2 Cross—sectional image of a sensor and a light path



AKWFFETHWTWD Y —1E, Fig. 2 IR L7 L 2 I2Z Wil neko SPR & o4 —
CHLPLTWD, HTABROURICEEE NS A A — NS & TRNmE b oXtx
AN EHD L, EEBEENVGEIET T ABRMAERAE CENFHNEZDDRTH DN,
Fig. 2 D X 212 H 7 A LFBL ORI BERE BN F/ET 5 & SPR OIEfA dspr 230
THOILBRE Y, AFEO—EORE I(FIspr) PRI N THEEEPWET S, A
FHYCOBBEICIZIAS A 0 EHBENS D20, 74 A A —RICL > CTHEBELOBE Lh—
I(fspr) ZWWETHZ LI > THWEOBITEORENARETH 5,

3. MRLEZE

AHFERETIE, HEZLOXEBROTNOLARY 72/ —WIZEH L, FICERANEL
ERLTWA AT 2REREKE L THWE, BT LE LTUL, RY 7=/ — LR
TAERZFIA L CIRA A VBN BIRT b7 2B S E, T OAREZREOLER Tl
ETHENILONRHD 9, ZOHEOGAIZRMIA A VIBEKREMZ D Z LiZkbiz
D, BEMOEEREICISHT 22 LIEATMETHL, Lo, K 7=/ — Loz
DV NENRFIETHD D, ZOBRLKISEFAT S HiE2EB L,

3. 1 AITHFVICEDMERBHROBTICE 58T/ RFORAEDHER

FEMEEBRE LT, TR DT> TERT 2R T OAEREKHFOREZIT 72, IZLHIT, 5
mmol/L i B2 R K&K 100 mL (2 /KEE{EF U 7 A 20 mmol % A1 2 CTEE(LER(D) D Pk %2 A
L7, WIZ, 3 mmol/L D7 VU E=7 150 puL &Mz 5 &, LESIEA L CHRIENEH
WAL LTz, T, MR ez KICEMIE2 LI TALUBA A BTV H U
ST CERLSRICEIL LTI L., 7o E=T 2 M2 b2 ik o T T I VDA A
VB L THEMRT 2720 Th b, Z OLFEKISITMETI IS O Rz LTl mbh
TEL, UToSANTREIND,

2Ag" + 20H" — Ag,0 + H,0
Ag,O0 + 4NH; + H,O — Z[Ag(NH3)2]+ + 20H"

Wi, ZOEHKE 0.5 mmol/L () 15 mg/100 mL) OA T F v 2% EEAS L TRIGESE
T2 BE SETEZITHNBATE 572 b O BRI > TRWB M L 72 o 72, kit 100
nm FZEDORE I DOHETF / KiF1F 550 nm (T IZRKE 7 T XF AT KT 5 WA 2 £F -
TW5, £Z T, #650nm) & ##BG32nm)D L —HF—R A v 2D A2 ARSI, Z0R%E
FSERDZZETRST VR OEROB G R EITo T2, WIRIEAE®ZRNOE—T—
WIZRZ DO L —F—HRA X NEL RV, 6 DRETETOE{ENIEE -T2 &
O, WIENICERT 2R FRAER L2 &b, TORAIT 100 nm Fi#% THDHZ N TR
nic,



a) Under lighting b) 0 min c) 6 min

Fig. 3 Generation of silver nanoparticles from diammine silver (I) ions solution

with the addition of catechin
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Fig. 4 Direct measurement of the catechin aqueous solution
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Fig. 5 Detection of the catechin using silver nanoparticle generation
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Abstract

In recent years, there has been increasing
interest in functional foods. This can be
expected to stimulate the flow of the
economy. However, the revision of the Food
Labeling Law has made it necessary to
perform more rigorous nutrient analysis
than before. In the current food analysis,
statistical sampling analysis 1is the
mainstream and continuous analysis is not
performed.

Surface plasmon resonance (SPR) is an
optical phenomenon where incident light
excites charge density waves at an
interface between a metal and a dielectric.
An SPR sensor allows us to perform non-
destructive and continuous analysis. The
aim of this study is to develop a new
method for a detection of polyphenols using
SPR phenomenon.

In this study, catechin was chosen as a
representative substance of the
polyphenols. A gold-deposited glass rod
SPR sensor system was used for sensing

system.

It was found that it is extremely difficult to
detect the catechin contained in beverages
such as tea with high sensitivity by the
rod SPR

system using a simple refractive index.

gold-deposited glass sensor
This is because the refractive index of
chitosan contained in the beverage is very
small. Therefore, taking advantage of the
reducing property of catechin, a method to
generate silver nanoparticles by a reducing
reaction on the gold surface was developed
for this study.

As a result of this improvement, the
detection sensitivity was significantly
enhanced. However, it has also become
clear that further research is needed for
practical use, such as the removal of silver

nanoparticles formed on the gold surface.



