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FOXANBREIND ZLERBINEBRETMOMBEMN ORI L7 ZOERIC, £F /KT L~ DMTS (FESFE
&%&L, Langmuir XML L7z, BAMREELES T /HTOREBEXREZRBDH -c& 5, Au/SEFHEN1/1 TR
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BREFICEM LI, -0-7 7= HEAEOEEZ X BRINEEES, REBRERANNRE(CIYBIILILLS
%, 3ffi Au(C 2 BRLMID -7 7= 1 3F L FOF S H 2 FNEAL 7o FHE 4 BABETH > 7o T, &-
B-7 7= HEIEDA T EETT, —RBICAVOLNIRBRATHZEEEHR LY HETTEEHHIZCEN
ZEND, ERFORENMGIENT, U HLEC3mm UTORFRTE T/ MFEEBETDENTE,

1. BUSHIC

1.1 FBHEOEY

B HE AT 2BROV &0, FVHAD S,
B ZE, 7I—yDOFEREZHRMLIZIZTDOIXRTIVT 5 —
R—, BIPLZTORFTOIDITELONE EPBAH
212, BRbWICIEKRERZ T TR S MEBOR S 4K E\,
ZDIz, %< OREHPHKTIE, HraBRAFEHIN
TW5b, LaL, HlETKEKREEFR & LABRAC X -
TIELNTED, BROWRINC & 5B 1384 THRD
LNTWR, BEICD - THEDON T E /SRR X
> THAMEINDEE/Y R, TNENOFEWE &M v
%o

BHEOF VI, LTI —T 4 BBIEE, BB
ORI K » TRET L0 5 AVRORKE, WESHL
D—HTH DA X RFROER L KR« LB b5, ©
LT, ZNENOFEDICHS T HLE6W0, BREFHE (Fl
=) LSS OmE 2 LFANLN TS (Fig. D, FF
12, 13-V AFIFU 2T 7 (DMTS) &S 1eéE
¥, — M BEEOIFR « A TH 5 H r Arb 2
ERE VD, BEICHERD EPRTRES L LB
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Fig. 1 Several kinds of compounds and their aromas in Japanese
sake.
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D, INHEE FHLR) OFERHWEDV EO>THHI &
MWLM L5720, DMTS O EEIEL, WBIES
Bt 5T AT VL ¥ OR1009 5510005 HO— & kB IC
BNDT, TLAENRREL LT THORVIIEL Hh
7D, BHEOMEZKES<EBL->TLED,
FTITWL DHh DT DMTS OFRALMH L 720,
HLRELICELTHBRELAZD TSI ER TN TWS,
DMTS OFAFE DOV &2 & LT, DMTS-P1 L4515
nifbE 1,2-vb Fafy-5-(AFIVAIT 1 Z)b)
Ry 2 /=-3=-F) PEEINTW5H2, DMTS-P1 |1#
ORI & - T, dHAPICAERT 525, DMTS-
P17 5 DMTS NOZALICIZBRIIBERL TE6 ¢, Iy
B e TUEHICER L0 L ER T CHRIC MR S & AT
TLHRINEEZONS, 2T, DMTS OFA4 % #l 4
%72Hic, DMTS-P1 4B LIC < WEEREY (KR » KR
ETFTCOB/RENMRESN TSR, Biffimea A
TOMRELD 5, b LS HONTWA R, R
IZ& % DMTS OWAERETH S, LrL, KL
ROFIE T AT VEHL SR TREINT, EFLT
Tin S BEER BN TL TV, PEMEEA T8 - TL &
DEVOHERD - 7,

1.2 PUHhEHEF/HF

EHERICRD D HERBER & LT, EEHOE, BLiER
2 EEF D E FIC DMTS O &% BIRFJIC KR E T 5 W5
A, BAKENICIZ V) DS JRTF (Au/Si0) T igEt
L7z, &F /R TOEMEE L, BEpts y oss
TFRZTIRERILIMOENTVSER, IV VEEE %<
SUHEMWEO pH PABETH LY T L LRICHE S 5 2
W EEEBEL T, ARECBYEOMEEL T D%
BikE L7z, T/, YUANORBIEERETH A/, T
AT IVEARRFE L\ SRS iz, FEEIC W TR IS
WBRDBH, VU A RCeTd ST EET 50k <
Vo FIT, EELRFIICET I AT ERL, &
> IR TFORIRAEICH WA FEEHE LI, &7 3 /%
A OREHS % Raman 43 X5, SPring-8, BL14B2 5 L OF
SAGA-LS, BLO06 12 THIE L 72 Au Ly i X 50 W R A
& (XAFS), BEE - REBGWEEICED, HHMIC
T5E DI, @ORETER % SPring-8, BL14B2 T in

situ XAFSHIE L, @B T OBEZMEH 2 ERIZOW
T, FEROFIERMLTH S HAuCl, & O HEE ) Sz 24T -
720

2. YYHBBET/HFICEEDMTS D
EIRMR AR E

2.1 EFIVARERVEERMRE

EFIVEWE LT, TX /—)LC DMTS (4.7mgL-1)
EAFY VBTV (EH) 5.2mgL-1) #i@L-RE
WaEMEZEL, EFIEK4mLICH LT, Au/Si0, (H§F
i 1wt%) 52mg #inz CERTHEBEL, BPFREICK
HENTENOWEZAAE T AT AR P75 T 4 —THHTL
Too PNEBIEREICIZ Y 77U A% AV, FIEEE & —E R fRaH
BOREDOENDOREREL BED - 7o IEHR FI2 1wt
W THT /T HHEFEL WERNIC LSS T - 7,
Table 112, WHEIZ X - THA L7 DMTS & EH O #E &
(%) #wmd, Au/SiO; Tid, DMTS #EE I3 240 EIRE @
IZ91% A L, 3 HRICIZ100% ) (BRHIBR FEEE L)
bleotee — T, EHREEZ & - 72 Lk -7,
TEPER T, DMTS EIEE2182% WA 4 % & [FFRIC EH &
BEL21% WAL TLE -7, T/, YU BLD LIEER
DI I RTORTREPKE V20, 100%BE SN
BETICOD - 7-BERA 4 A &£ 72,

Table 1 & (3517 v F D Au/SiO, % i\ 7 W 45 ERRFiT#£
12, BRETFEME CHZEL, AN S LAhDHEEDL -
o SRNTF O TR KT 5 &, WAERIC 3.3
nm=0.9nm 725 72D, BEHKICIE3.7nm+1.0nm 72
57e SBIT, MEERBOBKHOEA T VIEEL <A
75 AN (MP-AES) b+ 5L, TX
J —)VIZ DMTS %# W% - EF VR EWR T, 4mgL-!
THoleh, BECTHBEHRRAREL T -7/, IhbHD
BEID, &F /NFREEF CREEICHFAEL, Bk
il Tuirnw b iismah b,

2.2 FEDHSD DMTS EIRHE & B RESEE

BT IVEBR A Vo E FEIZ I T Au/Si0, 12
DMTS OEIRABEREDRD NI T & &), HER
ATFEATNICFR SN TV ABETHE AT, SOICERWK

Table 1 Competitive adsorption between DMTS and EH by 1 wt% Au NPs supported on SiO, and activated carbon?.

e
Support Au particle size

9% DMTS adsorbed 9% EH adsorbed

/nm after 24 he at equilibriume¢
SiO, 3.5 91 0
Activated carbon 6.3 82 21

a Adsorbents (52 mg, Au: 2.6 umol) were added to an ethanol solution (4 mL) containing DMTS (4.7 mg L~!, Au/S
atom ratio of 5.9), EH (5.2 mg L~!), and diglyme (3.1 mg L~!) as an internal standard and left at room temperature.
b The mean diameters of Au NPs were determined from the FWHM values of the 111 peak obtained by X-rad diffraction
measurements based on the Scherrer equation. ¢ The amount of adsorbed was determined by GC analysis.
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BE %47 - 720 15500 mL (C%f L T Au/SiO; % 5 g ¥R
L, S C24RRIHE L /2RIc A, oHEL 7o, gk
U CRES AR Cid, ko HE & R ICTE 500
mL 23 L CO5 g Z#immL, T 1RHEFE L /28I
L, SHEL 7. AWBEOBERICOWT, HAZ7BOX T
57 4 —IC K BB T L EPIRIC LB BERERHI A 1T - 72,
Table 2 (2, AEKRICHW/HFEHEHORVICHEH T+ 51
W7 b & O #7173, Control 1T WL FIALEE % fii L T
W WRARHI BT ARE TH 5, DMTS BEL LB HiIC
0.25ug L1755 724 D73, Au/SiO; 1T &k AW E#120.01
ugL- 1 ECHEBL, CTTHLEHREEZIZEAEEAL
ool T, EFNVEKR COME LRI,
DMTS O #IRM s E N ER I NI W2 b, — T,
TGP R Tld DMTS ¥ 430.09 ug L~ I A L 7= D & [d)
RRiZ, EHBRELFESLUTD06ugL 1 IZEA L TLE -
72 EH DS OWSEEFICH G I 2106 (KT F )L, B
s 3—-AF LT F)V) Tik, Au/SiO,, EHEHEREHHOR
HREROWICEEICD, BEOZELMBITEAEALNL)
/)f:o

HREFMIICH T, REREZE2 5025ug L1 0
DMTS % %¢s Control ©, EFIF2.17TR A v F & 200
LU BNA=DIH LT, Au/SiO, Ti20.83 KAV 1, iF
TR TIZL.00R A V&, EHLEDORERTLED HHE
S7c T EMNFEIFEE NI (Table 3), [FAEIC, BREMEDICE
WIZDOWT 4 Au/SiOp I X AEBBED iz, 7x
B, SEACEBEOSEEREL, Control T30.671 1
FEBEVRLS I o /o/zd, Au/SiO, EiEMWK, &b
LORAERTURL -3 O Th, WEMBICHEER%E

BREL BNpoTe, SOHK, WBEEER O APSEETE L &
EROCCERMAZFEEERL T, ToOHEICE
Au/SiO IE DT B IE W RN X D &, W5EER %R < K
LHNb EVSRERBE LN,

2.3 PUMEREFT/KHFADDMTISHEAH=X
N

KIZ, Au/SiOy ~D DMTS W A h Z A LT et d %
o, BMEZFRBEZFER LA, 7, BxORED
DMTS =% / — )V w AV, % ER O DMTS %
BHE COPERE 2 IE L 7S R % Table 4 12779, DMTS
WIEE &R 2 1CE§4, bbb Au/S R TRt #H ~
A% &, Au/S 232.9L0 F Tid DMTS (39X Tk
g SN, $930%-60%BRE PR ICTR D WA PO
RE L7572,

WIPERE L EBEEOEN S, Au/SiO ICTE S/
DMTS OB & (x) ZHH L CTHelh & L, Hifih 2 PR
fE (C) LT/ y P LAWRESEFIIFig. 2@ 05>
175572, COMBOBKILE, Au/SiO; E~dD DMTS
WE TS FIERE THH LIS N/, 22T, BEE
(x) & FERREOME (1/C) OBIfR., kAR ()
EMEREER EHEREREEROL (K) TREhb
Langmuir 2, (1)1C L 0 fi##r+ % &, Fig. 2(b) D Xk 5 S E
(r2=0.967) »HBLH, THEBEY, BHTREEETHSC
ERWHON LR 5, £/, Langmuir Rk D EH I N
kG E (¢) OEIL, ®EAFS2mg 720 0.364 umol
kiﬁo f:o

Table 2 Instrumental analysis of Japanese sake with aged odor and treated with adsorbents.

Hineka Ginjoka
Sample DMTS EH Ethyl acetate 3-Methylbutyl acetate
JugL~! /mg L~! /mg L~! /mg L~!
Control 0.25 1.4 34 0.9
Au/SiO,? 0.01 1.2 31 0.9
Activated carbon® 0.09 0.6 33 0.8

2 5¢/500 mL was added and left 24 h, then filtrated. ® 0.5 g/500 mL was added and left 1 h, then filtrated.

Table 3 Sensory evaluation of Japanese sake with aged odor and treated with adsorbents.

Aged odor (hineka)

Fruity aroma (ginjoka)

Sulfur smell

0: none 0: none 0: none
Sample
4: strong 4: strong 4: strong
ave. stdev. ave. stdev. ave. stdev.
control 2.174 0.75 0.674 0.82 1.674 1.21
Au/Si0,2 0.838 0.75 0.834 0.75 0.178 0.41
Activated carbon® 1.00B 0.63 0.674 1.03 0.338 0.52

a5¢/500 mL was added and left 24 h, then filtrated. ® 0.5 g/500 mL was added and left 1 h, then filtrated. 4 Values with different letters
are significantly different at p <0.05 (p is the probability of obtaining the observed results, or more extreme, under the null hypothesis, i.e.,
no difference between samples) according to a Tukey-Kramer honestly significant difference (HSD) test.
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Table 4 DMTS adsorption by Au/SiO, with the various initial concentration of DMTSz.

Initial conc. of DMTS Au/S Adsorbed amount Conc. of DMTS at equilibrium
/umol L1 atom ratio /umol /umol L—1?
74(9.4)¢ 2.9 0.22 22(2.7)¢
112(14.1)¢ 1.9 0.28 42(5.4)¢
223(28.1)¢ 0.96 0.32 143(18.0)¢

a1 wt% Au/SiO, (52 mg, Au: 2.6 umol, Au mean diameter: 3.5 nm) were added to an ethanol solution (4 mL) containing DMTS
(9.4-28.1 mg L1, Au/S atom ratio of 2.9-0.96) and diglyme (3.1 mg L~!) as an internal standard and left at room temperature.
b The amount of adsorbed was determined by GC analysis. ¢ In parenthesis is mg L',
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Fig. 2 (a) Adsorption isotherm and (b) Langmuir plot of DMTS

adsorption onto Au/SiO,.

x 1=@K) " 1C1+a! 1)

Table 4 IZ7R L 7= & ¥ HE B2 ds 1 5 DMTS W75 & 13,
Langmuir ;70 5 B & - 7= BRI 5 £ 0.364 umol % 100
XErdsnL, TNEN60%, T7%, 8% Lix->7=, ZD
L, &7 / NFERBOBEERICESWMZ LI ENTE
b, LTHT, COMBFRBRICH V-2 OFPERFED
3.5mm TH Y, ZOWRENFHATE, BEZ/ILV7IR
BO4LERL19320kgm=3 &35, UEoDF KT
EHERTLEFETROS S, F40%BEmMICEHL T
HERBLAZ ENTESL, 2D, {FHL252mg DR
HRIO 1wt naERE (520 ug=2.6 umol) TH VD, KA
ICEH L TWABER T3 2 D405 12 H 249 % 1.0 umol
tl %, DMTSICE 1 3 FH 72 DRE SR FRHHZ &
26, RERT &L TORRE TORAE REIT DMTS %
BEO36%, §74&bb, £NZ40.66umol, 0.84 umol,
0.96 umol TH %, 2L T, RMEICEH L @R T OIS
®9HBE L RERTFOEEL, Thene2Yk, 81%,
9BX b, CNHLORMBEFICEEDL - 72T /KT
EHEOWEE (60%, 77%, 88%) I, 1TIFF—Dff &
Hole, COZENPL, &F / NTFETOERT &
DMTS 7 FHOWMEFE TIE, 11 TREL TWS L&
26N 5, TORERAT, Au(111) B EmE LI
DMTS # W& S THRBEBTFHHEIC LD G L BR L

bk —FL D,

BT, 24EOERTF TR IN/ Auy 7 5 AX—%
ETIVICARE L, DMTS 4 F 530 3 58O 1T 3 )L F —
EENBIS (DFT) #iIC LV EE L 72, DMTS #FD
S-SHEEIE Auyy 7 T AX —RIA T BMRICHHEL T, 5
JeODOCH,SE LV EDDSHT L%, LT, IR
BT, 75 A —FOWREN L HEELLTH LM
LNTWABR Y FF ARMD Au-S-Au-S-Au B S 1,
SRTERERTH 1IN 1O Au-SHEEICE > TRE X
WG L BT ERRENT, Aty 7 T AR —~DFNFE
NOWFE T *)LF—% DMTS & EH Chig 3 5 &, 11T
FRETH -7, LrL, DMTS 5Fhd S-S k54 MR
BEL CHER T AL, Auy 75 AX —ICREL 7=
EH LD 4R EEND T Ehbpotz, SO & EH
FEIHA & 3712, DMTS 288 RAYIC Au/Si0y B~ S
NAERTHAHEEZ2BND, TNHD DFT FHHOHKER
IZOWT, KBTI IIEICEE L T 58,

3. Au/SiO, ABAEDHRE

XTC, TTETHNTEALIBY, DMTS i Au/SiO,
FICHGFRBEHRL TRET %5, 2% 0, BHHEOHILE
WEH & L TOMRE (BERBIED /D O DMTS Bk
B) mECE, &5 /NFORFEYTEBR2T/HSK
L, RECEHETAEFETOEEGEEL$H EHKRDE
N5, TNETICS, e / Fe@EEd5hER
AR ESNTETCWER, VU h BICHEET 5EH
HFEFE LTV, ZOBEBOUEDIZ, KIZET T
ROBNEG @ bGPV EDEF BN, 1T L
A EDGEITEALSIR AV NS0, b A 4 D3k
FFTEF /RNFrBERELLD L3758, &FEFOBRED
REINTRFENPRELL->TLEDY, ZD/®D, B
A A Ve Ein &bty & LT, ELSFBKIERIC
WA N2 ORI b S+ R AT HBE S R b L < H
WHEN LT LTS TWABR, YU HD XD ICEEEOEE
EE T, Au(OH); BPIEBRBRFEL TLE S/, HIFS
NV WOSHEND - 7o, £ T, FELIIIEWA T
VEhEET, KEWPE L, e W ARE & FEEOD
LH8LEWELTT 2/ BEENT & L-88F (&7
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R WEEEIR) HET/ICERL, EREORWEREICHA
T5TERRAALY, GRETHE, HEkEHSA T/ DK
BRI LT, EAEERE A 4V OREIERIC L BT
b R/cDL, B EHRISETHrOELFTRRT S &
SPBILIN, HEST JRTFREON5, COBRICE
W, &AMl E (BT, 74 viad) e s
IR SN, SRTATE 520K L < HEFEN
LT, &RFRETRESFICHE SN v T /R
FEITBHTENTEL, 73 /BOBREFIIITEAED
H, C, N, OThHAH7DIT, RPN T ThREINSLT
WEHIfFI NS, o, RAT I /BITEEAEE L RIS
WL C, BRHICAFTEL L WOFIE LD 5,

3.1 &7 3 /ESEARDERK EBERN

&7 X BRI, KO XD mFIHTCHBL 7 (Fig.
3, WIkEMO T ¥/ —IVERIC B-7 5 = L KEE{LF
FUY LD X ) IV I, AR T 12K
Lok, AL oA A, BURL, K/ T/ —
=3/7 (v/v¥%) W THE, TR TH-p-7 5= Vi
(Au-p-ala) %f7-, Au—p-ala OHRSRIESLUIIER ICHE L
<, ZOREEMFHIITIE X MBS (XAFS), #&
BrEE (TG-DTA) 7 OEMEHHET AV,

%9, Raman ZAX7 FVHEIE XD, Au-p-ala DR+

A K
/e\ /e\ 12h wash by
[\ [\ H,O/EtOH
— =" inafreezer filtration
amino acid HAuUCI, dry
NaOH H,O/EtOH
H,O/EtOH

Fig. 3 (Color online) Schematic procedure for the synthesis of Au—
f-ala.
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Fig. 4 Raman spectra (excitation 785nm) of Au—f-ala and
HAuCl, impregnated on SiO,.

IZ AuNDIFALW A F v OELLA 7o\ T & BGEE L 72,
Au-p-ala KIEW LB EBRKBR T TNTNER LY
DA (CREEBD) DAY F)L% Fig. 41279, Au-p-ala O
AT PIVTRYE— 7 BB S e - 728, EALem T
13 Au-ClEBNCHR ¢ 5 572D — 27 73322.3cm ™1 &
345.0 cm LIS N7z, Au-B-alaid, HIFFE D ICHEAL
WA TV G E R VEHEERTHAHZ LD 7,

wIZ, Au—p-ala ® Auflif 7z & I E A S 2 Au Lig
vis XAFSIZ & U M7 L 72, #I%E (X SPring—8 & BL14B2
L SAGA-LS ® BLO6TC{T» 72, Z T, in situHllE &
[[] U SPring—8 BL14B2 TH 6 N7 AXRY MV & RT,
V—AS A VICEBINTWA Si 311 —fEiLm es TH
tfltsh/ioXBr AT vF v =Tl L, 74y 7
AF o VI XD B CTHIE L /2, Fig. 5 35 L U Table 51
Au-p-ala ® XAFS AX 7 k) & REX 20007/ 0 7 5 AT
KBHN—=TT 4T 4 VTN OREREIRT, EHERE &
L CH#l%E L 7= Au,053 @ XANES Z2X 7 ) (Fig. 5(a))
LI % L, Au-B-ala Tid Au03 & RIBE OV IRY
A+ A4 VPBREISN/ZZ LD, Au-p-ala 3 THdD Au

1.5
’
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Fig. 5 (a) Au Ly —edge XANES spectra, (b) k3-weighted EXAFS
oscillations, and (c) radial structure functions (30.5<A4k<
133.5nm were used) of Au—f-ala (solid line) and Au,O,
(broken line).
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Table 5 Summary of curve-fitting analysis of EXAFS for Au-S-ala.

N2 r®/nm

dEc¢/eV do¢/nm

3.7+0.7 0.204 +0.001

—0.13+£3.0 —0.001+£0.003

2 Coordination number. ® Coordination distance. ¢ Energy difference in the absorption
threshold between the reference compound, Au,0;, and Au-B-ala. 9 Difference of the
Debye-Waller factor between Au,0; and Au-f-ala.

F3flioRETHS EELZBND, E/z, Au-p-alaid
k3xy (k) A2 )L (Fig.5(h)) »EEMEER% (RSF)
(Fig. 5(c)) & Auy03 & L <HBPIL Tz, DT & D,
Au-pg-ala & Au,03 @ RSF T0.13 nm—0.20 nm [Z &A=
7o —2713, Aulf—aHEDO O IC L AHELEFE 2 b b,
I AuyO3 #5ED Au-O R FRIFERE (0.201nm) &L
BB (4) #NRGA—=RELTh—T 7 1 v T4 VTN
L7k A, Au-pala OBE /T A =213 < —FKL 7
(Table 5) , XAFS ZX 7 FIVOMBHT#ERH» S, Au-p-ala
D Au AT T AwO; O AT L 1ZIER LT, 3 fff
Au PHPDBRE & - 7P 4 BUVHEE Th 5 L HEZE S
bo IHIT, FABERERFICIARELTIT EA SBHIch
TWiEWZ b, Au-p-alaldBEBERTHLLEEZLD
N5,

Au-p-ala C, AulTHUNLL 7287 5 =V T O %N
%72%, TG-DTA % BEREE TOFEE LR L 5C/
min THSEMS T CHlEL7- (Fig.6), TG/ Y% —v &
N65°C, 135°C, 300°CO=Eefk TOE B A HBH SN
72o iR HES DI T H—BMEH OERER A T,
DTAVY—7 2T LA EBHIcNT, Au-palaicggEshnT
W KRG MERIZ L > ThRb D EEZBND, fi<
T B H OB SR TIESEFICHV DTA V— 27 BN
N, SBULFRBP RSN, RRICEEREH OERRD &
RBEHES DD, ThOLREMFTHS -T2V
PRI EHRL TWD, TNTNOEEWDOEE
13, KE»SIEIC10.3wt%, 11.6wt%, 7.7 wt% & 5t A4
Mohiz, ChoDfEn»s, TG-DTA BIEICHW72RH
D Au-B-ala lZKGwBEL89.TwtH »TH VY, -7 5=
DEEILFBSINADIE, EFEHD Au-p-ala D> HD21.5
wt¥ Lish, ZLC, f-T7 T2V DO5FE8IILD, Au-
B-alaiTiF17.1mol% D -7 5 = Vg EN T\ 5 & ik
L BN/, £/, MP-AES 5#7k 0, Au-p-alalil&xhn
% Au Ei314.0mol% Th -7z, 2%V, Au-p-ala T g~
TSV EDkE, 1.2 (=17.1/14.0) L HEL OGN,
XAFS gt & TG-DTA @M OFE R x G TEEL 754
R, Au-p-ala OREL Fig. 70 & 512, 3ifi Au &Rl &
LT, 2ERMOL-TIS /1T E2hFO PR
VEMTTTFERICHENAL L 7o % & %,

3.2 &7 I/EBBONR - BUAE
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Fig. 6 (Color online) TG-DTA curves for the Au-f-ala. The per-

centages of mass loss and the temperatures of the centers of
the mass-loss steps are indicated.
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Fig. 7 Molecular structure of the Au—f-ala.
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Fig. 8 1In situ Au Ly—edge XANES spectra of (a) Au—g-ala and
(b) HAuCl, impregnated on silica (black solid line; initial
state, gray solid lines; during calcination, and black dot line;
final state) and (c) fraction of Au®, x, determined by the pat-
tern fitting analyses during the calcination process as a func-
tion of temperature in flowing air.
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Fig.9 (a) HAADF-STEM image of Au/SiO, prepared by using
Au-p-ala and (b) size distribution of Au particles.
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Fig. 10 XRD patterns of Au/SiO, prepared by using Au—p-ala and
HAuCI, collected on a MiniFlex600 (Rigaku Co.) diffrac-
tometer using Cu Ko radiation.
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Japanese sake

Application of silica-supported Au nanoparticles
for selective adsorbent to remove aged odor from
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Abstract Silica-supported Au nanoparticles (NPs) (Au/SiO,) were applied as a selective adsorbent for 1,3—

dimethyltrisulfane (DMTS), which is the major component of the aged odor in Japanese sake.
Au/SiO, removed DMTS in model solution and Japanese sake without reducing ethyl hexanoate
(EH) concertation, which is responsible for the fruity aroma, while activated carbon reduced both
DMTS and EH. The sensory evaluation of Japanese sake demonstrated that the aged odor and the
sulfur smell became weaker by Au/SiO, adsorbent without significant changes in other sensory
properties. Adsorbed DMTS formed monolayer on the Au NPs surface and the adsorption was ac-
cording to the Langmuir model. Because the adsorbed amount of DMTS depended on the exposed
number of Au atoms, chloride-free and water-soluble Au complex coordinated with f-alanine (Au—
p-ala) was synthesized to prepare small Au NPs supported on silica. The structure of Au—f-ala
analyzed by XAFS and TG-DTA was the square-planar coordination and mononuclear complex of
Aud*. The thermal behavior of Au—f-ala, which is lower decomposition and reduction temperature
prevented Au atoms from aggregation and then Au NPs less than 3 nm were supported on silica.
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