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Figure 1 Enzymatic removal of p-cresol
with Aspergillus oryzae tyrosinase in the
absence (@) and presence of chitosan
beads of 0.0125 (O), 0.025 (A), 0.050 (),
and 0.075 (<) cm®/cm®.



Table 1 Removal of p-alkylphenols by the combined use of Aspergillus oryzae tyrosinase and
chitosan beads at pH 6.0 and 30 °C.

p-alkylphenol Initial Tyrosinase Chitosan Conversion Adsorption Removal Time

conc. conc. beads % % %

(mM)  (Ulcm3)  (cm3/cmd) (min)

p-cresol 0.50 150 0.025 100 100 100 100

4-ethylphenol 0.50 150 0.025 100 100 100 120

4-n-propylphenol 0.50 150 0.025 100 100 100 110

4-n-butylphenol 0.50 150 0.100 100 97.6 97.6 90

4-n-pentylphenol 0.50 150 0.100 100 97.6 976 120

4-n-hexylphenol 0.30 150 0.100 100 98.3 98.3 120

4-n-heptylphenol 0.10 150 0.025 100 100 100 80

4-n-octylphenol 0.05 150 0.025 100 100 100 120

4-n-nonylphenol 0.05 150 0.025 100 100 100 3

4-isopropylphenol  0.50 150 0.025 92.8 90.5 84.0 180

200 0.025 100 100 100 120

4-sec-butylphenol  0.50 150 0.025 88.6 83.3 73.8 120

200 0.025 100 82.3 82.3 180

200 0.050 100 100 100 160

4-tert-butylphenol  0.50 150 0.025 92.1 54.5 50.2 180

200 0.025 95.6 57.8 55.3 180

200 0.050 95.2 72.6 69.1 180

250 0.050 100 71.1 71.1 300

250 0.100 100 90.6 90.6 480

4-tert-pentylphenol  0.50 150 0.025 84.9 86.2 73.2 360

250 0.050 94.9 87.9 834 360

250 0.100 96.0 954 926 360

250 0.150 95.5 100 955 480
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Table 2 Removal of BPA and its derivatives (2.5 mM) with HRP at pH 6.0 and 30 °C
[bisphenol derivative]=[H202], [10K-PEG]=0.1 mg/cm3

Bisphenol derivatives [HRP] % residual Absorbance Color of
(U/lem3) atpH 4 filtrantat

bisphenol A 1.0 0 0.012 transparent
bisphenol B 5.0 0 0.006 transparent
bisphenol C 1.0 0 0 transparent
bisphenol E 1.0 0 0.001 transparent
bisphenol F 1.0 0 0.001 transparent
bisphenol S 20.0 no activity
bisphenol T 1.0 0 0.001 transparent
bisphenol Z (0.5mM) 2.0 0 0.21 white
diphenolic acid 20.0 5.1 1.080 white
2,4'-dihydroxydiphenylsulfone 20.0 no activity
2,4'-dihydroxydiphenylmethane 1.0 0 0.001 transparent
2,4'-dihydroxybenzophenone 20.0 3.9 0.021 transparent
4 4'-dihydroxybenzophenone 20.0 5.5 0.65 white
4,4'-dihydroxydiphenyl ether 01 0 0.004 ocher
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Figure 1. ORTEP Drawing of 3c



VT ERANT AR EEWLT = ) — L J0EB e A
TIViEER ba~5k ZEAHRETILRAENL, =%/ —
XSS LC Ba, 5b, 5glZ oW T EARANY
# 3~T78% THLILZ, 5b 7 Hi syn head to tail
(synh-t) A28 22 % THEHT, 59 @D X Hitkis
fRMT&AT -T2 2 ARl B A R MR 3.8 A
TIZOfEIE Schmidt RIOFFHANTHAHT=H[2+2] B
BASINBOGE 23847 L7 (Figure 2)

Figure 2. ORTEP Drawing of 5g

F7-, BRI synh-h BITHY, IELTH, 22
T, 59 DXHR oDV RO LI EATIC
WSS, OGS 55 F IRl L OSLARRETE 25070 <
T UBBIERICAEKRLIZEEZ NS, —
FHBIEDHET LK 9 G HiciE, ooy
P UBRRLO, RUAOMED 90 EISEWEAR %
<, FENCE < SEREE R R E SR ZEEAR
LOBENGT O D20, IS EIT LA
ZERBZILND,

Fio, FUXVUBRER LT AT VFER (3a~
3c) THFERIC, SIS EITTS 3b, 3¢ DLH7HE
W TIERCIO A DT o BB <HE BAE

MBDIRNZEREZHND, 53 FHUEFHRIZEZUE,
PM3 DFH72536 — 31GEHRIZIB W THAD 531D
HIORLNDAIL 60 FEERTHEROHENHFLI TS

( Figure 3),

Figure 3. Calculated Structure of 5¢g

TIVNVEBFEE BT = ) — X0 bz 7 L

PHER 8a ~ 8d A FEFHIRAE CHIRG LIz LZ AKX

JERHEIT LTI EA TH-NMR LW bz,
AL, AENL, B ULIT ST BRI A R 77 A
FEEFHEREA NV ML= A F T 57/ — L)
BONT-TAT VHER 1la ~ 11z ZFEFIRE TR
5L, 11a, 1lc, 11d, 11k, lm THUSHHELTL, P70
RAZ L JOEFEE LT AN T RARDMLEE 6 ~ 84 %
THRLNE, 11 O X BEERITE2IT 7282 A K
ITHE T EAEA MRS, 61 A LREIHSTHY,

TS ITHEITU AR~ 72 ( Figure 4 ), 11c @ X
KA ERRAT AT 72 b2 A, Felr s s A T A X
75 A THLHZENRDLNTZ, ZOEIZT VT DfE
fi ot RAC BB AT S MR EEAE ( Schmidt HI )
D 47 A JVHREL, fEEPICENT 11l &5
FEOHHEZRD, BILTELGANHLIEERET
LHiERTHDH (Figure5),



Figure 5. ORTEP Drawing of 11c

R D=1, ERRRE CHRF 21T 572, 2,
AT HIEZIN SO RIG B B E DT 2803
Fpshd, 11b Tliksyn h — t 1K 7%, ati h — h &2
13 %s, cis {737 %, 11k Cid syn h - h &% 13%, ati h —
h (K723 4%s, cis (K23 5 %357z, 73 FINTO cis -
trans FPE(LANEL D, VERILIRRE TIXA R DEIRPEN
REWAD LT,

i dn P CO RIS TIXEBILIZ IO RIS ET T 55
HELRWGEDRHY, —H syn h - t T " BENHE
IR, N BAEDEITTDIEEALE DGEITIL,
syn h - h BIDAERHFOIZ, ERMRIEIZIIT DI
TR D e, FERITRIR 7R SUSHER N RONT, 4
%, THOT AT VEEEFI AL TR IV RS 2k 4
THZLIZEOARF B OGAWIREE D, Fifx
T A B DB = AT L ThHDH I~ “BIKIZ
RUREFa— VNSRS (7T AL — 1) Off
Hri R~

P ‘
N

Figure 6. Crystal structur of coumarin-dimer clathrate
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de novo it R U XTF FEHW=H HESRA 4 @R v 7 ROMESE

1. #8

b5t =3B ED S FITISE LTy 7
NERTDHEYTHRTHY, BAIHFIEN T
bhTnwbd, £72, &RA AV EENICLI-E
DY —EIZE L CHEBEA R TV D, —
7, EEANTIEERBISEWY X ERHE A O
FERERBLICEE 2 ZH AR L D, 2O
RERBLCBW TSR A A VLD X LRI
DOREEIALNEREY S & 72 o T D, WbiE, &
BIGENE S X7 B IIK AR THRED&ERA A
il 2 SRR AR 2 Wk B - M ek v
—THd, LDLRElRs, o8B EK L
KEVERY RTF ReTu—TL Lzt v
TUAT LAOBEFNTITEA RN, XD
BIZLDEEE - miRERERA AT BV
7% NTHINCHERT D 2 LAl e i,
2R B ONEE L BEREDO BRI OWTHI A%
S5 T4 <, “Green Sustainable”72#48}
X2 ERIN D BE DT> AT A OREFIZ K&
<HBRTE Db D EEZ BN D,

INFETdenovo BT LY, KR TEER=
AR #H coiled coil iE T 2RV _XTF FEB &
VEBERA AV CEHSRA A IEE LT
A $H coiled coil f1E 2 LT D AR U T F RDFX
Afrbn Ttz ™, &5, A7uY s b
BT D 1T EEORMEE LT, NITA A Ui
TERIREEISETHHEERY XTF RIZED
coiled coil HIRT L T NRDORESE, 725N
coiled coil HEE IR IZIBIT B R ) R_XTF RgE E
DN R F——T 7 v F X =R L 0t
T XX —BE(FRET)H S 2 L7z Nit'1 4
VBTV AT AORESIZOWTHE LT
5-7)

AFERTIE BFEDHR L LT, HcliiE
LR U R_TTF RotEZE ez R H LA 158
GRA A BRI T ROREEIZONT
WMET D, £, mTHESRA A4 VBN ST
DT ) BRI LV n-n* b T RE 2R B RE
EE2mEEERA A ATTICEE L, #HER
HOLESZFH Licdkt o v o 71220 T
HRE L 72O THETHRE T 2,

HRAET OB #* - IR

2. ER
2. 1 RYRITFFEH

AR THEHALEZARY XTF Rix+ T
Rink amide #f5 % FV 7= Fmoc EFHIEIZ TAK
L7=, & L CH#X Sephadex G-50 % FHv 7=
AW e~ 87T 74— LT YMC-Pack
ODS-A 7 2 (10 mm i.d. X250 mm, 5 pm, YMC
Inc., Japan)& W o mifkik 7 n~ 79 7 4
— Lo TUTo T,

2. 2 HZAEHCDARRY MLAIE

CD A7 FVHITEIL JASCO J-820 73 3t %
HLCTITo 72, X CTOREREHT 10 mM
Tris-HCl SR EHRICIAfR L= b o= HWy, B E
0.2 cm CHIEZIT- 1=,

2. 3 HREARY MILAIE

WOt A7k OVHIEIL HITACHI F4500 A%
DINEFEEH L T T o7z, TXTORER
£HX 10 mM Tris-HCIEE S i 2 fiE L 7= & D % H
W, TR 1Lem THIEETT - 72,

3. BRLER

3. 1 RYRITF FOHRE

KRG THNZR Y XTF ROT I/ B
¥l % Fig. 112739, Pepl 1L EE(K)KIAAI (efgabed)
DTT X BRFERFEOMBY K LA XK - THERR &
NTWD Pepl IZBWT aB X dNLEIZIT Tle
DEEINTEBY, OV =R I L 5%
TETRBKME a TR DRSS, KR T =48
coiled coil & Z LT HET L TH D >, £
72, Pep2 IE Pepl IZ&JBA A AT E LT
D His BEAM G LIZbDT, @A A &0
BONZIZ & 0 = AREH coiled coil fENFHIL S D

1 2 3 4
r 4
efgabed efgabed efg a bed efgabed efg

Pepl YGG EEKIAAI EKKIAAI EEK | AAl EKKIAAI EEK GGY
Pep2 YGG EEKIAAI EKKIAAH EEK H AAl EKKIAAI EEK GGY
Pep3 YGG EEKIAAI EKKIAAA EEK (c1a) AAl EKKIAAI EEK GGY

Fig. 1 Amino acid sequences of the metal ion
sensing polypeptides used in this study.

Construction of Lanthanide Ion-Selective Sensing System
by the Use of de novo Designed Polypeptides
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EFNALTHD Y, —J7, Pep3 IAMZED HEIC
JE U TRE - B LTZHHET VRY XTF R
T, Pepl O 24V K UHAL d (LiE(2d ()3 &
OV 30 3R UHAT a fLE(Ba hD) D lle 2 N2
AU Ala 35 L O" Gla (y-carboxyglutamic acid)iZ {2
L72bDTH D, 3afid Glalx ZiuE TOHFSE
o & TSR A A TRk L C B AL
ThHhdHIENMESNTWNDEIZD Y, BKEIC
BT BRI E U CEIR L e, FT2, 2dLD
Ala [ IF8Fk SN =/ B A AV INED -0
DZEFLE LTHIH LTz, Pep3 i34 LE& R A 4
VARTE T TIRBUKEY 7 Gla ORIEHE KO 2d 7
D Ala BT D ZEHDT=, —F, fir LFE4
BA A AET TIX Glall iém&kiUW%
~OWENHEEF EB VT, BER =ZAKH
coiled coll EEENFR INDHDEEX LD,

3. 2 RUYRTFFFrOWMELELZEZEELL
EHELIEESRBAA OOV TROEE
EBRA T NIRE LR Y T F ROk
ZAbiX CD A7 MAHIEIC KL W BRF LTz, 2
N E TOREN S, Pepl D CD (208 8 L 18222
m (2B DK% AT 5 AR 72 o-helix 1 D
INH— R L, BREFER Y O =K coiled coil
WIELETERT D 2 LR SNz, —J7, Pep2
B L TIE& B A 4 RET T random #EiE
I2& D CD & =2 Tholedd, NivA A UAF
EFIZB W ClTa-helix #E/FA DO NNF — 0 %
R LT, 206 OFEFIE Pep2 235%5H £ B 0D Ni*F
A A DIFFEDFH EIZ X 5 random/coiled coil £
BB AERZ L2 L2 R LT, AIFFET
FBUCEREE - AR LT TG R A A n BTk
R YRTF R Pep3 O CD A7 ~L% Fig. 2 IZ
Y, Pep3 lZBWVTh, /A A ARIET T
random #iETH -7, ZDZ &1L, Pepl (Zxf
LC, 2d0B L0 3a DL ENBHKED T O

REFEZ LD LEZEER LTS, —J7,

T HHEERA A L LT B A A U IFIETIC
iS5 Pep3 1THAH) 72 a-helix #iED /& —
LTz, ZOWEELII NG 72 EOBEBER
A I BLO Ca¥' A FUFEE T TIRBHI SN
ol b, EFHERY 3a B L7
Gla (3 3B A A Tkt U TR 72BN 1
ELTHREL TWB Z R STz,

F72, Pep3 D GlalZ X 5% LR A 4
~DOEIZEE) & coiled coil HEETERYL & DEFRIC
DWTFHAND T2 Pep3 O CD A7 F LD
prri%@ﬁbtoﬁgsimﬁ4ﬁyrﬁ
FCD Pep3 IZH51F D a-helix AL DFEIE &
724 222nm @ CDEZFE~ O pHIZHB W\ T 'Rm
v FLTEbDTH D, Fig. 3 DFERIT pH DIK T
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Fig. 2 CD spectra of Pep3 in the absence (0)
and presence of 80 uM of metal ions (Eu*'(e),
Ni*'(a),Ca’'(w)). The measurements were
performed in 10 mM Tris-HCI buffer (pH7.0) at
20 °C. The polypeptide concentrations were 40
uM.
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Fig. 3 pH dependence of the structure of Pep3
in the presence of Eu’" ions (80 pM) monitored
by CD spectroscopy. The measurements were
performed in 10 mM Tris-HCI at 20 °C. The
polypeptide concentrations were 40 pM.
L bllohelix HEPME T2 E2RLTE
D, JVIRF VLR U 72 Gla 23y LEA 4
BA AT DB LTHEREELTWD
LR TS,

S DI, KBEEPICBIT 2R Y XTF RO
ERERBEL D20 /?/I/%ﬁ7 =R A
74— &iépm3mﬁﬁﬁﬁ%ﬁoto%@
R, Eu''A AU AFE TICBWTORAR Y ~F
F R =8BARICH YS9 2 43 Ei(Pepl 5[ % e
L LBl sz,

LA ED#E R B ARWFIE TG & Ak L7z Pep3
A TEEEA 4 (Bu’ A 4 ) B BRIR I 3R
ik L TR IE 72 ZAEH coiled coil #iE & T D
T EIRENT,



3. 3 HiFERAAr0EXEIIVT
ICRFF=RYRTFEFEYTILRDEE
RERREHITHERBAA BT~
BT 5 LT, & LESRA A4 ORFEEH
HWVER Y XTF FoEEEezE /b T 5
ZEEIMERRIRTH D, =T, bivbik
= R84 coiled coil HEE D BKBHTINAE SN~ &
+HEo ff%%%’?%’:ﬂﬁﬁ Lty 7o
H L7, Z DI ZHEO K ) < FF R (Pepd
B LN Pepd) & HHLICERET - Ak L7=(Fig. 4).

1 2 3 4
r 4
efgabed efgabed efg a bed efgabed efg

Pep3 YGG EEKIAAI EKKIAAA EEK (Gla) AAl EKKIAAI EEK GGY
Pep4 YGG EEKIAAI EKKWAAA EEK (a1a) AAl EKKIAAI EEK GGY
Pep5 YGG EEKIAAI EKKAAAA EEK (1a) AAl EKKIAAI EEK GGY

Fig. 4 Amino acid sequences of the lanthanide
ion-selective polypeptides for fluorescence
sensing.

Pepd 35 L OV Pep5 [ Pep3 - EF—7 L L7z Y
RTFRTHY, 2o e #ZNZEH Trp 5
LA ICEBRLZLDOTHD, ZOEHIC L
O, TSR A A AFE T T Pepd: Pep5=1:
2 O = AR coiled coil ~T niEEEFMT D
ENBEOHIENL FHIEND O FRbh,
= A8 coiled coil HEEZRFFIZ 2a fIZF0NT
Trp DA > R—/LIEA Ala OIALT D ZEFLICTH
ATDHIETAT e BELBRIITELT D
DIFTHD, ZDO=AKH coiled coil ~7 = ik
DR E D &, BUKSG IR S v fr i*ﬁ@
W Trp DA R—= NV EBRLET 5 2 k

%, % LT Trp On-n*hiL (Ex = 280 nm)|Z
EHomHE - BRICL2HEEHED : 2: il
TE, B L Lzt vy v 7O e RN EE A
RRErDEBEZLND,

FUOICHTEERA AV ICHE SR
UARTF ROWIEZELIZONWTRRD =01
CD A7 MVHIE#1T 7=, Fig. 5121% Pep4,
PepS, Pepd/PepS(1:2 IRA)D CD AT b L%
T, BRAACATETTEHNTNLOR DS
random #§i& Cdh o 72, —J7, EW'A A UFET

TlX Pepd/Pep5(1:2 IRA )T F5 > To-helix H ik
DRE— U PBEEICH N, Z ORI B A
FUAFE FIZBWWT, G&FHE Y Pepd : Peps =
1 : 2 D =AHH coiled coil ~7 T E N XL
el lameLTnD,

KIBEERFICBIT DRI NTF VoS E
RELLTEDICTVAMIa~ NI T T 4 —
X DM AT T2, ZORER, B A A
VIFAE FITEHB VT Pepd/Pep5(1:2 IREW)IZAR Y
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Fig. 5 CD spectra of Pep4 (squares), Pep5
(triangles) and Pep4/Pep5 (1:2 mixture) (circles)
in the absence (open symbols) and presence
(closed symbols) of Eu’" ions (80 uM). The
measurements were performed in 10 mM
Tris-HCl buffer (pH 7.0) at 20 °C. The
polypeptide concentrations were 40 uM.
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Fig. 6 Analysis of the eluted fraction of
Pep4/Pep5 (1:2 mixture) in the presence (®) or
absence (o) of Eu®" ions using Sephadex G-50
column. The elution was performed in 10 mM
Tris-HCI buffer (pH 7.0) at 20 °C. The arrows
indicate the eluted position of the standards,
Pepl in 10 mM Tris-HCI buffer (trimer) and
Pepl in 6 M guanidine hydrochloride solution
(monomer).

ARTF R &R YT 5 57 Ei(Pepl D578 %
FEHE L L 7o)IZBL S 7u7- (Fig. 6).

U LEDORERN A EEBERA 4 Odtt
VIO TICEMEEZ HIVD Pepd i Pep5=1:2
D =A$H coiled coil ~F &N Eu¥' A A 7F
ETFTHETE 5 Z LR ENT,



3. 4 HiFEBRIA 0EXEIIVT

B ZE THESL L 7= Pepd/Pep5/Eu’'IC L 5 =A4H
coiled coil ~7 BHEEIZ OV TH AT hL
HIE 24T - 7=, Fig. 71Z Trp Dr-n*fEh(Ex = 280
nm)(Z £ % Eu’" O BB ORI AT R L
BT, TORER, 619 nm fHUTIHR E 6 2 B
B Sz, ZoMEE B H K L EBRERO
BEHEHADOLDTH -7, 728, Em=619nm
(2B Dbk A7 FOVRIE DRSS, 280 nm
W=7 BBl STz, 2D OFERITEK
L 7= = A8 coiled coil ~7 B EEF D Trp 5
Eu' A o ~DT R X —BEINEZ > T D
ZEEFEH LTS,

3+

619 Fu

none

Fluorescence Intensity (A.U.)

1 1 1 1
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Fig. 7 Fluorescence emission spectra of
Pep4/Pep5 (1:2 mixture) in the presence and
absence of Eu®" ions (80 pM) with the excitation
wavelength at 280 nm. The measurements were
performed in 10 mM Tris-HCI buffer (pH 7.0) at
4 °C. The polypeptide concentrations were 40
uM.

B, MofEEERA A (T B LY
CeNFETE FIZH W T b AR DO E 217 -
72 Table 1 [Z7R"T & 912 TO A A U 171E F Tl
516 nm AT ICRRAEDEDS, Ce’' M AU IFET T
IE 491 nm I F ks e8I S v,

Table 1 Results of Fluorescence Emission
measurements of Eu®”, Tb*",and Ce®" in the
Presence of Pep4/Pep5 (1:2 mixture)

Ex/nm  Em/nm

3+

Eu 280 619 — Red
Tb*' 280 516 —>  Green
ce’” 280 491 —» Turquoise

LA EDFER N SBT3 F - B LR Y R
TFRT R TNRERANDZLICE-T, K
RicBFrsmTLHEERAA A O®REEV»

7 D RREPED VR ST,

4 #E

RFEFR ThIvbhiv de novo %52 X 5 coiled
coil RV R_RFF REHW=FHEER A 4%
W27 & 7RO TREMHEIC DWW TRk
LT, £, fTEESRA 42 ORNSATD
TR BRI X DA TR A O B R
FIA Lizdott v ZoRgEMEIC >V T b OF
BTHRE L, By v 70O BEND RN
X, BOLHEOEBECHEEE IR, ZLT
HEFMIIONWTOFRMARELTEY, 5%
ORFRREE LTEF oD, £, KER
WY, KU RTF ROIERCE S~ OHEE
BREZOVWTHERFTHAHLERSH D, ZNDD
FARTRRE A JE AR S i, EL 3+ MRI & A,
Z L TCH VOB BIFRIEICBOTHW LN D A
THEREMNG L LIFler v AT A
ERETELIHLDEEZBND,
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T4 U BIOAUH T AESAFHIERGE TR HPLC OBAFE

HRAZRE T

W)l HESE

ARAEET i &

HRAPET(PD) Ot So&

1 Fan

ST R GAL S W R B 2 A s & R
Lk iEE, BEEIREZ W LS 5%
MR TFIEDOOEDTH DL, KL V—711,
OIMT R G\ R B 7o A b RO B BE R LT
CIT 72 ILFFEE L Y AT KB O B
(7 2)&F> HPLC (28 A LT, Zkicohk
IC LD EmBRINEOESE N ET A T4
BLOA T MR # HPLC OBR% % i
DTS, K#EHETIE, ZNFETICHEBEEZITR
ST % E VT 7 74 hJ—R 2 (PGC)DEEL
BIOCHERE E I BRI E L E WA T A
VR bR TR H HPLC, B L OVESILF
sma~ NI 7 4 —%FHE LAY T AEEE
BT F LR HPLC o 27 AT HOWTHEAT
L, EBEOSBR ZmET 5, Zh bRk,
& B CDALFERRER AT 70 o T2 %I LR D
SBERATI D W DT L h T AikEE RS,
FERMRMEHRN ETHR A NI T AFHER
R LI EE < RIcT 200 TH D, T2,
PGC D & DFEfl R i o /EH O R B IS
WTHRE LRIV TS, R CliET %,

2 VT4 VBB FEEE R HPLC
2.1 PGCHTLERWEAYTA VBILE
TeALEFELEH HPLC 12 & % Fe(11)3 L Ot Fe(lNN)
T ACSEE ORI 53 B

AT A VR GIETT LA R HPLC 1 2
DoHES 7 K20 FRICELGE Lo b £ 7213
BILEAT LA = > R DR ST
W5 Y o FIEIIEHTEG LA OB IR
FENEALT 2 1= DRIR S BEN FTRECTH D, 2
ECIfb AL i = M & LT PGC & HW,
HEAFOME Co DERIZEH L TZE Dk
BB S A FEE L Y, oFEOEHO
IERE=HHIE L, T AeA 4 v &l &
L7= Fe &% W, 4o T 4 Vb8 T b FfE
Z5#a HPLC |Z31) DAL SFfiZs#ids LU HPLC
DHEDSAEDORRF EA1T o 72,

Fe''(CN)s" & Fe''(CN)s* % & Te 7 D & )8
T ALEERZFELE U, PGC 17 A& FLAA

AT — ZAF MIEAL, B— 77 Hifd
ZHE LT, PGCH T A&\ 71—
AT AIBITFHE—7HEE B LIZE 2
%, Fe'"(CN)s" & Fe"(CN)* o & — 7 iHifiIC
DHREABR R N, E— 7 HENEfL
T2V Z EIHMEFRENED T2 LB E
9%, T2 HPGCH T L% @iy 5K
(2 Fe"(CN)e> D — B 23 3% 7T & HuFe' (CN)g™
2, E£7-Fe"CN)" D — AL & 1
Fe"CN) I L7 ZE 2 bbb, 2
TPGCH 7 L%t EE L ClRIERDOWIE %
Tol-& 24, F"CN)E D v — 7 HfEMn
Fe"(CN)e" L5 L< ooz, ZhBHDE—2
DARY bV EFATRER, Fe(CN)eE 73
PGCIZ L » TFe"CN) iz e &nr=2 &
DR S T,

DUWTPGCH 7 L DRALALEE 21T\, =
NERWTEBORER Y T Atk o v
— 7 HRE DAL & FH~~7-, Fe'(CN)s" o &' —
7 RN Fe " CN) L% LS RY, Zhb
DE—27 DAY bindFe'(CN)g 23
PGCH T L %@+ %5 = & TFe"(CN)s™ I
XNz Enbnotz, —J7, os:
BT AR LI L ONESTALPE X
NT-PGCH 7 Lz i@ih L CH 2 LI R bh
2o la, 2O L XY, PGCH T A% L
BLOBITLET 5 Z Lz kv Fe'(CN)g"
B L OFe"(CN) 2 IR IC B L s L ONE
FLTELHZEZHLMNTI LT,

Z T, PGCH T LZ2KDIEEN T D
PSR AAA TS A v T A B iE T kS
FEAEHAHPLCY AT LA HE L, &8 7
NAEEEIRDWEZIT > T2, A REIC
BWT, D7 DIc/bF AR = |
EERWNTZV AT ATHRIBEOHIEZ1T -
72o WALALFEZ U 72PGCEMAIAATS Y A
TATHELNIZZ v~ 87T LEFiQUIR
T ALFHEE =y FERWZV AT A
TIRAS IR H L7=Fe(CN)s 23 A 1
(LSRRI HAHPLC S A7 A TIXTACIEH L
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T, %EBED A T L TlEFe(CN)e & L TRE)

Development of On-Line and On-Column Electrochemical Redox Derivatization HPLC
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L7272 Th b, ZHIZLD Fe(CN) & 27
A= NS0T 52 E N TE T, $£7z, Fig.3
IRIETTULEL A L7 PGC H 7 L ZAL PRl . =

v b E LUTHAIAAUTE VAT R LVELNT:
sua~v N7 8ThD, b=y &
PRUONZ U AT A E T D & Co(lll) & Fe(ll)D
AEHNES WL U=, ZAUE, AiBED I T AT
Fe(CN)e> & L TREN L=, %BDH T LTI
REFD/INE U Fe(CN)g & LTREIL Co(lll) & v
BIEH LD THD, 26D L, R
bd LITETCMEE L7 PGC 1 7 A& HWB A
VI A bR RS HPLC (2 XD~
T T ) EREEA A OIRHLE &2 A L S, 3

RN DBET D Z EBFAEETH D Z EZ W50
IZLl7z,
Fe(ll)
— ODS-0DS
(e dD)
O Au(l)
=~ Fe(ll1)
% o o PAID  pyy)
2
o
§ colit — ODS-PGC-0DS
Fe(ll) Au(l)
Fe(llly Pa(il)
Ni(Il) PH(Il)
0 5 10 15 20 25 30 3 40

Retention time (min)
Fig.1 Chromatograms of a mixture of metal cyanide
complexes obtained using the ODS-ODS system
and the ODS-PGC(oxidized)-ODS svstem.
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Fig.2 Chromatograms of a mixture of metal cyanide

complexes obtained using the ODS-ODS system and the
ODS-PGC(reduced)-ODS system.
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Fig.5 Dependence of peak area and retention factor of

catechol, resorcinol, hydroquinone, DOPA and

L-tyrosine on applied potential.
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Fig.6 Separation of catechol(1), resorcinol(2),

hydroquinone(3), DOPA(4) and L-tyrosine(5) by the
on-column electrochemical derivatization HPLC. Applied
potential; (a) 0 mV, (b) 300 mV
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Fig. 7 Adsorption of inorganic anions on a PGC column
(a) sulphonate and sulphate ions, gb) nitrite and nitrate
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