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FHEH: (QNPsC-OTCC)E R /M S T — Rl R AT A= B A4S i 030 - i 35fk 2 & 6B 4 R (CEC-ECL)
R A D RE R AR IR (TAU) W1, S5SR3RHH 7 N-F 3R AWATT AR R 87 Ao A 7S Wk R 2k I e
YER BT, WK TAU 2 AL T AOGH I 0 B —43T A 774, R R MLIE & %1 ECL i 74, TAU
AL 40 B D0 2 AR LU AR AT A 19 TAU B84 1000 £5 LA 1o SRAIEES d-f 224 BRI IR S Y E S B TH
WeAER ECL A F i, TAU A4 41 ECL WE5R B LR SR AN i i 180 5.7 £ . ZEDRALITIR A R
PIbRE: 2 IR BRAE A T (BSH)E A NERYI 5 TAU [FAEAT A - AT 5 | 3 AT 2B =0 ) % Y4 s L
{5 TAU ¥R EEFE 0.2~6.0 mmol/L 1 6.0~10.0 mmol/L FHEEIE Bl 43 5| 2 R IFAIZeME R 6 BR (SIN=3)
0.09 mmol/L, #7778 T 4 A& ThAE YR TAU BOIIE , ABXFRIEIR 22 (RSD)/NT 0.9% , I [l 4
TE 95.0%~102.0%EF P, o B A0 SEBRn HE BE

KR BATRONE; BB HERRTAERD; AR

AR (Taurine, TAU) Bl 2- 25 L BATR , 2 AR A — B 29 AR F & SRR, siP AR
W . WLPY LR R B TAU MR R UIARSE 2 A PRI B = TAU sOHAR T AE 2 R, AT 5
SO IR Ak K 4y ) LB 2 40 R T 08 . AR TAU FZE 4 g 1A BR , e PR B kb 78 TAU 7]
PASRAEILPA . St o WUR T« BB AN ST RIS BRORAEREACAE | PRFF T D RERE A B2 S5 7
PIFARIK T FEPLR . PUREE . ISP DRI R 280G 5 T ELAT RAT AR 10, 1994 4F  FR B TE 2L
WA TS TAU (9B S E SRS IR G R FE Sbmfi o SEARSK, TAU MR A A5 CH R AR AR
[ Y RE AR T i A MRIZ S RE ) B a5 1) R 1T, B S5 TAU B 10 45 IR A £t Rz 4
AR ASIRTE AT S i3, i B TAU BTSSR HERUSS (R BRI, o 1 A0 s s i
HTAU A SERRESINGR &, JF & —Fp b | (AP0, MESRRIN TAU & i i o34 ik A Ry e 2 3L,

R, D5 DY RE TR TAU (95007050 R B4y TS s 58— mik ootk '« it
ARLTAMERSIE S AR AR AT R BUE R RO (ECL) 4 X T IA AN
XHRERD AT U E o0 B, U 0T BORAR B A PRI E TAU , K R A50%E  , BRARRIAE  (HEEIR 4L
ARGy T ot S A R U 2 R B 22 5 5 O IR RO G 22 | RO - R K FH 37
WO AN AR R A R IR T A OO IR XA A T I, FEA R [
TR TAU AT, n] BEAT S 2 i b 22 b o0 ) [ I 5, {FCHCARR A B A FE B BB, AR A4
AT AR o IR, F T BANEHERY RS Il AT ks3] TSR R, HA A . ik
PTG T AR ST L BB ANE T EAE (OTCC) 2 i 3l (1 73 B HOoR i HI 0 43
BIAESSR ) R0 LA MO P I 409 A 20 [ A S s 0 T 5388 8 A P RS 1 i R
SRR, SR FH i T R 3 7 A ) OB TR R R ShAR B 3h F1 , F %% T B4R HL (3% (CEC) A R 74,
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CEC 3 AR MR A AT, XIS RGN 25 14 R SRRt 55 , Thi 4 FHRIIENE 551 (Ru(bpy)3")
ECL J5UH RN 115 T3 AL I 2K

A ECL AT Ru(bpy )3 HENARAUA | o BRI 2 B 4310 v ] T 2R A4 53
FEATTRRIR AR W B AN K (CE) SX B AR S ECL RINZHIH BT 7 1) CE-ECL 44Ty ik
B2 Z R Ru(bpy)3 5 MU IR 5O RN S A WU E AT O, MR 3 7K
WARAETT A WL R4 5 A 5 988 3 3 94 BEURUME > S > (AR BRI Uil 7o 1 T TAU 43 F R
AR A | H A7 A 55 I H 5 2B Rt 2ol R 1) 335 2 2 D16 S I v [ A 22 [ 1 i ek e R 2805, DRt
TAU Zii225d N-HUBEAATHE BONRRE HA31 H A R RS AL R BN, A REE— 20 S i ECL A ) R A
JE o A WFERIE R R AT A RO AR 8 A IR RRVEA TAE B N-F BEABATAE  JFR ] CE-ECL 130
S VG TR TS 1 5 % AP A ST PR A st R S L 2 A B LA L W P e A 2
B4, BFFE AL, SIS L (HMTA )RS N-H AT AR S 0, i) B AR R, T LUE TAU ALAE B
AT R CRI A A . A ZESXRR IR BRPEVR AN Ru (bpy )3 KGR 1 ECL A | 4 i 1]
TSN S 5 R SIS 52 DR PRSI0 1) e 2 2T 80 S ) SR ) ) R 75 S T A
W A BRIX SO B2, Al e & A PP A A R ER IR AP i w1 T (BSH)VE A BSR4, K BSH 15 TAU
()25 BEATRERT N-FRIEACATAE , JF LA 38 BOAR R 06 g LUAELA T O R 8 2 B0 S AR 70T | mT TR st BA: i
i HE ST A AR A LA A I 3 A RGN 37510 14 e P B A AR R 5 AN xT TAU I 5 Tfy B8 A AN RLRZ M

AT HA BRI DK G E AR (LG 2R A s M . LR . AR R
JRAT AL T) 2o A2 re M I8 5 e AT S B ARG N BE b B OB BB T A A (QNPSC-OTCC) , I 1tk
OIS T RERT N-FUEAATAE R L (- B Bk A SO BOR (CEC-ECL) P 5E TAU Y38 4>
MOBT %o ABRFEIL B &5 1T — P T d-f 2 G s R RC A2 2R 5 (d-f CyHMCPs ) AR , LIRS
PR HARAE N ECL AN HAR B R AR =5 T Ru(bpy )3 ECL Y 2R S8 M, T LAt 2 X6 17 85 AH G
OB Al Y TAU BEA TR ARSI A S PR ER

1 SCIGERS

1.1 5 F

MPI-A #4E 2048 FL UK A Ak 27 &G IS (78 22 B 1 HE F R A PR F] ) 5 PB-10 BUPR T (T
Sartorius [ #8A FRAT] ) 3 JARIA BI04 (50 emx75 pm id, ARG L4E) ) ; CHI 660E MLk
TAE (LIRS A ] oAb AOCRINES — AR RS M Ag/AgCl(0.1 mol/L KC1)Z LR . #1225
AR AN d-f CyHMCPs & HRFHEEREA TAEF (¢=0.3 mm)ZH 1l

TAU(>99.0%) . BSH(>99.0%) . e (I ZBEEES95.0%) . (2-FRHE)-y-FRMING (HGC) (TS
>98%) . N,N-_HFHZ AR (>99.0% ) Al HMTA (A4t g B _EBhr T AL BH A BRA ] ;. 2585 )
§5(>95.0% , F- IR LY 20 nm) W B V5L Eks A Y RHE A BR AR s 9K IEBE KA (Cas(PO,)3(OH),
>99.0% , IR 20 nm) . 44K Si0,(F1>99.0% , F-HPR L 30 nm ) ALK TmyO5( 5 4>99.0% , -3
BEEEZ) 50 nm) I A LTSRS SRHABR A F]; HZR (% 15>99.0% ) W B RHEETTIE AT 5 A BR A 5
ANIKE AR BEET (FE>98.0%) FILEIR (35 1>99.0%) 1 A b a H RERHE A RA . He iy
RAIHTAL s S KA T IR IBROK
1.2 XWH*E
1.2.1 RNIGEREFEENHETE

K H Z FHEAE s @ A A i @ (LR @R i KA VU TT AN KL/ 28 I 78 SR Y BEAE 1 B 40 A4S
FFEH: ((OH),-Ce@Si0,@Tm,0;@Cas(PO,4);( OH)/Cross-linked chitosan coating-OTCC, QNPsC-OTCC){E R
SAMTRE . 75 SCHR 38 | I I DME G T B AR B . (1) FER BAIE NTEA 0.25 mol/L NaOH ¥
TWALEE 0.5 h, FH/AKREE; (2)7F AR 10 mmol/L + —BESEAR RSN (SDS) . 10 mmol/L BIER . 10 mmol/L fifiR
B, R 2.0 mmol/L IR AN -4-348 CL4-1, 2- —FRBR TR AW (BE /R HEA 2:3) 1 1.1 mmol/L %
MR ZICIRA T, Bl N #HE 50 ming  (3) TE BN T IEA LA 3 HUE AT 0.8 mg/mL 72 5 bH I
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PUTTA KRS W) (R BT E R E N 0.9 mg/mL, (OH),-Ceo: Si0y: TmyO5: Cas(PO4);(OH)=2:1:1:1, i
FE) I 1.0% (VIV) B UK BE R VAW, (S8 SR B B AN I BE L FE S R4 T 1 h e S i AR
FHEZ SN, FRE T 85 CHEAR h N 90 min; (4) 7EBANE NAKIKTEA 1.0 mol/L H SR
F10.01 mol/L NaOH ¥ , 7051584 10 s J5HEZS , B T 65 CHEFE AL 10 min, OB RHI 2 =0, RV
i QNPsC-OTCC & 4fitE: .

1.2.2 &7 df REEEFRABESYEIHATEERNFE

KB G 11 (Eu-PBAs ) (LA BB AE N Ru(bpy) 3 LB K ERG MR > 15 54
Ak R B  (E R R A TR BREIG 22 . AABFFE S IR 4 d-f CyHMCPs 40 LA A4 3 #7110 R
Ru(CN)g U Fe(CN)g YENEIFHUA . Fe 0 Fe™r . =ZIEMENEVE i + 55 THUAK , 2 AR &
R d-f 244 JR EUNF EC A BB S W B M50 TAF B (d-f Eu-Fe-Ru CyHMCPs/Pt) . KR Pt S (L AE
©=0.3 mm)AKUH 0.3 £ 0.05 wm 1) ALO; BB HIIE ZBEMT , PR L F AR IR ZE TE /K B ARIK 4351
P PESS 2 min, S5 FHK i gE. B E M SEE T4 1.0 mmol/L 26 =i, 1.0 mmol/L H4#2F1 0.1 mol/L PBS
(pH 8.44) I LA b (8 FIRGTE 53 “CHNHASIN 47 min, A& el =Fi- HZ MM S4) , 76 1.80 ~—1.00 V H,
37 X [P, SR B RMA 2235 (CV) , L 0.075 Vis FIBAGERA 5 Pl BT IR IS . BUh R Kk )R | &
T B TR E BB P 7E 0.60 ~ —0.25 V HLAZIX AT L 0.017 V/s FEIEH 4 6 18 Hi
d-f Eu-Fe-Ru CyHMCPs &1l . o) , K Hil & T 7% 40 pmol/L i 3£ /K 8 (0.25 mol/L Tris-HC1 2%t
W, pH=8.14) [ HL M, PR CV B:7E—-0.65~1.80 V HL{ [X.[1] Y LA 0.080 V/s TG4 3 B, L 58
BIE IR BB R KA BRIMEAE A Ru(bpy )3 A AW BHZE . H IS MR BT 0.20 mol/L A 2 MR%E
MR, 7 0~1.00 V HLAZIX AL 0.20 V/s FEAEA A 10 [, LIS Ve iR SR AR R A W . i
# d-f Eu-Fe-Ru CyHMCPs &/ 5 % FH e85 T A B B340 22 A4 B’ (10.0 mmol/L, 0.14 mL) , =2 FL 0%
IE (10.0 mmol/L, 0.09 mL) . & L PR-NaOH ZZ 4% (0.2 mol/L, 5.00 mL) . HH$7iE (1.0%, 1.40 mL),
KNO5(0.50 mol/L, 1.15 mL). Ru(CN)¢ (10.0 mmol/L, 0.42 mL). Fe* (10.0 mmol/L, 2.25 mL) Fli 5kl iR
H11(10.0 mmol/L, 0.14 mL) , ¥ AH AW IR &5 18 pH=2.62,, #-IA CrO3 (10.0 mmol/L, 0.07 mL) , /K E
AT 25 mL tLEE &

1.2.3 Sk S#isE

It P9 ZH A 450 mmol/L Ru(bpy )31 130 mmol/L PBS ZE iR (pH=6.00) . B {55256 (1 5
Pk TEELEPEA TS 4 h 5 5B Rl PN Ru(bpy )3 B9 . TShARTS S iR ZH A 1.6 mmol/L A
R WP (pH=8.2) . 7.0 mmol/L. = RBEMR W (STPP) . 1.5 mmol/L + ke 3 K il iz 4% (SDBS) .
22.4 pmol/L HGCHI 0.3 % (V/V) W, JCHASEE S R0 865 V, LB = o 11500 V, HEFERT[H]
10 s, BN 4325 = R 15000 V.

TGS IR AT B TSR (& 3.0 mmol/L #I1AP2% #hi# (pH=8.0) , 1.0 mmol/L STPP, 1.0 mmol/L
SDS, 1.0% (V/V) ) iEUEBAIEHE 600 s, ARIESCIGEE R E I A b A B4 NI 4
0.45 wm FEERET 4 2 5t g A PR
1.2.4 BAREHSHENTERESER

53 AL H] 10.0 mmol/L Y TAU 1 BSH #nifER &L, T 4 CORAFA M I B 2 r Rk B2 . fifk
SES 5 FRT, DL 1.00 mmol/L TAU-0.10 mmol/L BSH Y& AE Al RE W

MR SCHR [ 38 Ty 5 i, 8 i DL AR SE 90 i a8 A R AR TAU S AE ROV 55 . 7E 10 mL Fb B ThimA
1.50 mL PBS Z& /A (0.5 mol/L, pH=6.00) , FRAERA N AGE 5 30RE (PREFEE 5 10 B R <2.5 mL) , o5
A 0.75 mL 1.0 mol/L A A 0.20 mL YR G- A7 (0.10 mol/L MEME , 0.15 mol/L i T 4 —&) , sk
B2 5.0 mL, FEHE T RN 60 min, 7ELL LA HIIA 1.5 mL 0.20 mol/L () NaOH ¥, $£57 , lLA
60 CHEIEKIE RN 50 min; HRIKAMA 1.2 mL 0.20 mol/L M EAL4H (£ 1.67 mmol/L HMTA) . 0.25 mL
0.10 mol/L A AL4% 1 1.0 mL 0.20 mol/L #fiR , 3 3 Ffriz 7] [H] B A ) 5 02 A TR YK R 30, 10 i1 10 min.
DIAKGEZS T W I S VR Y | 28 st I AR DN

IR IR i 228 Hobs (5 LA KGE S B ok ELHEIURE | 78 2 L 35 v a5 A e 2 %) 0RE SR N
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BSH BRAEF, FE00 0 A R (4 TAU BRI, (R AP AT AR SO, X R AT AR AR sl b A T E |, 4K
PEH AR U o FUAEL, SR ISR SRE i b TAU 95

2 GRS

2.1 TAU #ABSH T BIEH B4

VEFEQNPsC-OTCCAE A 4387 FE X A1 Az BN i i TAU AR UERE S (5 PARY) BSH) HE4T (% 43 55 .
WE 1R, 2R a B REATAE W B9 TAU Fl BSH IRARE S A RS K] 16 165 s AU B 1 AN/ 5
BSH &l 6 BR, AT LW R R AT AE 9 BSH {5506, UERA R AT A= /Y TAU Jem s ; M2k b b 2 fiAE i
SRR G R EIE R B E 167 s KRR BSH fITAE Y RUAE 516, 296 s Kb RYIWEXTI. TAU i A 9. X Lhith
2k a FHIZE b A0, 207 e ELA PP A A AR AT AR 19 BSHAUA 035 A9 ECL {55, WifiT£E 5 A9 BSH /4 ECL
fE 5 18 £ R S AMIEAAY TAU 785 B R B A b B8 7= A= a4 I ) ECL 3 % S i {5
52 ARG R CEC-ECL IR0 EA% R TAU 55 {0 TAU ZRERTATA IS Kt 19 ECL R
SR T 1162 /5. LT TRARET 2 AT AR Y S I T X BR , JC ARG I A B R A S R AT
DAY A= SR HILES, R TAU A1 BSH 431 B 28 B3 R AR T 58 4 N-H AR R

:[500 BSH

=

o
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EI1 AR (TAU) R R AEA w1 T (BSH) IR AR REATAE RV HT (a) 5 (b) RS
Fig.1 Chromatograms of a mixed standard sample containing taurine (TAU) and betahistine hydrochloride
(BSH) before (a) and after (b) derivatization reaction

SHAIE LR R LI SR FH IR ARG A2 4 B 0.10 mmol/L B H 4R (Gly) . NN-—-HI K H 4 R Al
WUEER (Sar) 43 1A BSH PIARIHEST N-H 3EAb AT AR SOy, o HoAin 2B mi s iR 2R CEC-ECL v5#E4 7
WSE 25 R8T 1. RATER 3 PSR R S U IR N N- S H &K 1 & O61E 514, 464
Az S, A T DR P S S EsF TR P (AR AR 3505/ U BH S BN 25 46 1) NLN- I S H SR R & B
A &4 N-H AR A Y Sar A A AZEILR Gly 764 T450 15 N N-—H 3L H & s A 22
LANFI2 A N-HSE, SEBGE5 LR, Gly Al Sar 17 AT BT ECL 5506 AT A= S5 AR B T (a0 | (1T
Rk AT, 17 EL A 5 1 5 BSH ARG M 5O AH AT I i B 58 A ], 26 B Gly #l Sar f74: B4 ™
YI#t R NN-Z IR (1 NON-H IR SRR AR I R E ) o AR RN SRR OB, Gly A
Sar 43 B R A0 B B L A 3 58 A W B4R G Aok NON- BB LA X 78 40 HIE T N-H
FAUI N PDEE TAU 54 1A 23 8 i A R BUE A T A 7k | [R]85y, CEC-ECL ik /i TAU 42
BET B
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F 1 HAMR(Cly) . WUERR (Sar) K N,N-—HI BT 2 RAT A RV RIS A LB 4O (ECL) S HL
Table 1  Electrochemiluminescence (ECL) peak parameters of glycine (Gly), sarcosine (Sar) and N,N-dimethylglycine

before and after derivatization reaction

Lk HEER VR NN-—HEH R
Analyte Gly Sar N,N-Dimethylglycine
fet H,NCH,COOH H,CNHCH,COOH (H;C),NCH,COOH

Chemical formula
W L
FFHE R i G R ) N.D. N.D. 312/98
T LA ECL 2 Peak height ratio®
ECL peak parameters before . ‘
derivative reaction LRI T N.D. N.D. 53.4
Migration time (s)
AR L
£ . ey 0.326 0.326 0.323
TR ECL 24 Relative peak height ratio”
ECL peak parameters after . ‘
derivative reaction RSN 532 50.2 53.2

Migration time (s)

T PR S AATEBSHIEE I ; P48 SATABSH GRS AEL s N.D., KAGHH .
Note:

"and " mean comparison with ECL peak height of the underived and derived BSH, respectively; N.D. means not detected.

2.2 A% df £ BEHE AR A WIS T /EBREINE R HEEE

K1 0.14 mol/L PBS(pH=6.00 ) Bt il & A [ ¥ FBE Ru(bpy )3 AR, 43 1) % 28 AR A4 b LA %
d-f Eu-Fe-Ru CyHMCPs/Pt &1 il 1 CV 470 anlEl 2A s, BRAEAH AR A BHAR AR DX ] 9 30 1 X6 T
Wil CV {5506 HAMEAE-LE | Ru(bpy )37 BEAR A 0 B 3 (S M 42 /N s 7E d-f Eu-Fe-Ru CyHMCPs/Pt
B A I, O FL A LA A R A B IR T 145 4%, ELXF R A0 480 -3 T 7 ek R G s P U LA
(/i R T 1, RIVEHM X Ru(bpy )3" B 35 A0 F AL S A TG o 4059447 A4 m A AR 2 Pl R A
ECL K BB, FH T TAU K BSH WARYIIR & RERAERTAT A CEC-ECL 4307 , HoAa 1% {5 S b 4n 1] 28 Jir
o KBRS (28 a), TAU A1 BSH fiTAE 90 Y ECL 455 B2 45555 , € il [ i S 2 Al FL e it
SR i F AR ARSI s (HHER b) , TAU 1 BSH A7 A 911 ECL Wi B3 50 , TAU A BSH 1) &G4 =
SYRIBERT 5.7 F1 3.5 4%, HILOH . WEIEXIRR . BLas SRR, RS A8 040 r AR AV S A s A B
T EA H R b B 5= AR & IR Ru(bpy )3 RERA B AL im M, A R s EEH, &
7], AR A G 3 T ECL A 5 1 4 %o AR | I HAT RS SR . mi i B PR AR A5

:[1.0><10”5A 5.0 mmol/L :[500 BSH
Ru(bpy);” | .
=
<\C 1.0 mmol/LL Y
=10 2
5 £
g 2
S 2 TAU
5.0 mmol/L k=
-
Ru(bpy)?* | 2
a 1.0 mmol/L w\’wm b
a
1 1 " 1 " 1 L 1 1 M 1 M 1 1 1 I
0.0 0.5 1.0 1.5 2.0 0 100 200 300
Potential/(V vs AgCl) Migratiom time/s

2 53 AR (a) 1 d-f Eu-Fe-Ru CyHMCPs/PtAB i FL B (b ) 1 A R0 i B I AR T3 v 2 14
Ru(bpy) X HITEFMRZ2E (A ) LA TAU F1 BSH IR 1AL AR @5 R (B)

Fig.2 (A) Cyclic voltammograms of different concentrations of Ru (bpy) 3" and (B) chromatograms of a mixed
samples containing TAU and BSH derivatives when using a bare Pt electrode (a) and a d-f Eu-Fe-Ru CyHMCPs
modified platinum electrode (d-f Eu-Fe-Ru CyHMCPs/Pt) (b) as detection electrode, respectively
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2.3 RHEESBERESHMRL

ARG B UK ER R RS 20 B AT I, 35 55 F A 0 B 53 X R DU 9 43 B A AR
s, Hor JEHLER | FRIETEE RN PIORT SIS AR AN il sl i A2 A 5 . ARBIFGER FH 2 e aRokL
FIEMRY QNPsC-OTCC FHE A, 7E B NRE B4 T BA M B/ E 9K+ 7ECEC 735
BER TS AR T S r R B PO AR ZEAS I 2 20 B OR B A, I T BTN N — S B B B E Y
TINFCan = SR BEFR N5 ) o S HRSCHR[ 38 ], 28 K i S0 T e A5 21 32 B s o3 WD 2% s Y+ STPP+
SDBS+HGC 1475 5 FLAR T (LRI AR I 1.2.3 745) , Herfr ) STPP BAT B E 3 K B i Ve, i HGC ]
W B 0k TAU R ) (i Y I TE . XFSTPP A HGC HR B BEATARAL B 45 5 23 S an 18] 3A F11 3B i, 24
IR TR STPP A HGC (R B & A= T8 i), TAU A1 BSH PR P2 ECL 0635 5 A7 W] A8 1 1Y
B LA R I ) R e R HE Ry s e S B (AR SRR ) | RIS A0 1 DR 1 5 A 0 U 3 R A
BEALIN 1R 25

>
os)

. S N

/ .
Y
_/

1 1 1 O ° L .
4 6 8 10 0 50 20
Concentration of STPP/(mmol/L) Concentration of HGC/(umol/L)

ELC intensity/(x10° a.u.)
’ » ha
=) O
ELC intensity/(x10° a.u.)
[\S]

—
W

FE3 T L = R R B (STPP) Ml 2-J58 TR Je-y-2RHAE (HGC) BB BEXT (A) TAU #1(B)BSH
HIAE WY ECL VSR FE F 5

Fig.3 Effects of the added STPP and HGC concentration in background electrolyte solution on ECL peak
intensity of (A) TAU and (B) BSH derivatives

2.4 JE TAU B ITEmZ

KRR AE CEC-ECLYEE TAU, R I NAREGRIE T  HERR . ¥ NFRY) BSH 5 TAU [R5
PEATAERT N-HEAEATAE DL BSH 5 TAU AT 57 FUAE A e 1 S 800 KT PR AT A RONE 2405 2 1 i
W22, ZERBPEA AN Ru(bpy )3 KA 19 ELC A I b R4 ECL {552 Kl P AS I 2551 Fr e 2
BB K A SR ARSI 0] A 8 7 Y T G T B, SR FH AR IR AT I R RN Rsgmm . RN
PRI AN [Fe BE TAU B i E &l 4A Fos , 7004 TAU FINFRY) BSH 7A=Y I S — HXRKR,
2 MESTERE TR ZE KT 100 8. £E 0.2~6.0 mmol/L 1 6.0~10.0 mmol/L ¢ £ X [8] P, TAU WIHAHE (Crav)
55 AT AR 7 W (AR G U v LB S 2 PR G R (K1 4B) , Mk N 5 R 53 N Inay/Ipsu=827.5Cryy+0.3126
(R*=0.9960) Fll Iy y/Iysi=458.0C1,+2.589 (R*=0.9930) , 4 1 R (S/N=3) K 0.09 mmol/L, 775 )0t fig
5 3CHR[29,31 B R FH B AN Pk 5 TAU AT PEREAIIT . EAh B TAU AREERT A 5 A T 5
TR, AR 25 A A A X B v D 22 (RSD) AN 0.9%, TUA IEASIH] Y RSD A 0.8% , ZeWAA 7 i () H N
I 2 B R0
2.5 EERERSHT

T DIREMEYCRE [ b T . R NARAR IR E | oK & 9™ 8 1 A 5L o T4 Rt
YORLRE i JO T AT AL EE RN T BRI TR AR o X 4 FORTR] S SRS (DI RE TR TAU 1975 BRI 25 1
DL 2 A48 5 5 7 SRR A AR AT, I BISCRTE 95.0%~102.0%38 Bl N, 32 B AR O B A S Bk it )
BOR BT
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C
b i - /\Am “/\Mm«m
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Fig4 (A) Chromatograms of TAU derivatives with different concentrations of TAU standard (a. 2.0 mmol/L;
b. 4.0 mmol/L; ¢. 6.0 mmol/L; d. 8.0 mmol/L; e. 10.0 mmol/L); (B) Calibration curve of internal standard method
for detection of TAU
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Table 2 Detection results of TAU contents in real functional drinking samples (n=3)

- MFHE JIIEARIEN SOARE A5 5 AN R HEE
. uul Found/ Spiked/ Total found/ Found content/  Labeled content/ Recovery/
ampe (mmol/L) (mmol/L) (mmol/L) (mg/100 mL) (mg/100 mL) %
YBH Drink 1 3.96 +0.02 1.50 5.48 +0.02 49.6 50 101.0
PRBR2 Drink 2 4.39+0.03 1.50 5.89 +0.02 54.9 55 99.1
YRE3 Drink 3 12.4£0.10 5.00 17.1£0.08 154.0 150 95.0
A4 Drink 4 29.2+0.12 10.00 39.4+0.20 366.0 370 102.0
A)
A
3 Hig

TAU 2584 N-H AT A S AR i B 58 ECL A5 5 A ME— 1T & G P2y, 76 128 KR Fr s i
/i HMTA 1R Bl At A0 500 BIVRT 38 Bk ik 15t R ) 7 A A F RS 2 0T o AR AT A S W 4 T . Ji
I Y TG T AL FE R AT AR |, oA ARG . A SR ET d-f CyHMCPs &4 50 TAE i LU AUE
SR TR AR, nTEAE ATATAE ECL 4G TAU A RS 5 A5 LA Al i TAE B A . LU
LR IAE Wi @ — ALk @A AL EE @RI A DU T AN KL /58 1570 SR M PN i 3B A A A A i
FE, SEBRFE S T TAU S NBRYIGEAE 400 s INT] 43 B3 58 4 BT e sr AL FT NV-HE 3640 ATTA4E CEC-ECL 7k
HA R 038 FE T HET F TSR 24 IR 0 £ R i b TAU 9 R e B
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Quantitative Determination of Taurine in Functional
Drinks by Pre-Column Derivatization Capillary
Electrochromatography Coupled with
Electrochemiluminescence Detection

TIAN Xin, ZHOU Min, XIE Lin, BAI De-Xia, ZHU Miao-Miao, MA Yong-]un*
(Key Laboratory of Bioelectrochemistry and Environmental Analysis of Gansu Province, College of Chemistry
and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract Using a novel (OH),-C¢@Si0,@Tm,0;@Cas(PO,)3(OH) quaternary nano-particles/cross-linked
chitosan coated open-tubular capillary column (QNPsC-OTCC) as the analytical column, a new method for
highly selective determination of taurine (TAU) in functional drinks using pre-column derivatization capillary
electrochromatography coupled with electrochemiluminescence (CEC-ECL) detection was established. In the
experiments, it was found that adding hexamethylenetetramine as a co-catalyst in N-methylation derivative reaction
could quantitatively convert TAU into a single derivative product that cuold be detected by ECL. With the help of
Ru(bpy)3" reagent, the ECL peak intensity of TAU derivative was increased by more than 1000 times compared to
the original TAU. In addition, a Ru-containing d-f cyano-bridged heterometallic coordination polymer modified
platinum electrode was used instead of a bare platinum electrode as working electrode for ECL detection, which
resulted in a further increase of the peak response of TAU derivatives about 5.7 times. Under optimized analytical
conditions, by using betastatin hydrochloride (BSH) as the internal standard and simultaneously derivatized with
TAU, the relative ratio of peak intensity of TAU and BSH derivatives showed a linear relationship with the initial
TAU concentration in a two-segment ranges of 0.2—6.0 mmol/L and 6.0-10 mmol/L. The limit of detection of TAU
was 0.09 mmol/L (S/N=3). The developed method was applied to determination of TAU contents in four commercial
functional drink samples, and the relative standard deviations (RSDs) for relative intensity ratio were less than
0.9%, and the recoveries were in the range of 95.0%~102.0%, indicating good practicability of the method.

Keywords Capillary electrochromatography; Electrochemiluminescence; Pre-column derivatization; Taurine
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