BB H riibs (FENXI HUAXUE) BT B
2005 %6 H Chinese Journal of Analytical Chemistry 785 ~ 788

ERERX-BELFEALEZNEARPHEBRNERER

(ARLERFEVEFFRIEHTRELLRE, SRAEST, 1K 710049)

W F RATHEERK-BMREITRBE AR T ARPHRERIBMEMR. 1ie T K’
JE R e (7 BERREE 8 ph i vk BE R pH (B R RY e FE I RE o 1) 45 S0 A 14 0 e 4 50 B R AR S0 R A T
g, ERALEEGT ,HEMAZMEMS I 0.008 ~2 1 0.01 ~2 mmol/L EINE RIFLM(HX
F30.997) ;KRB FIH 2 M4 pmol/L, ET ARPHBMEMAZHEMLURMFE S, @4
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BREATESHEEE NHAER(Po) MZHEM(Hyp) , K4 Hyp WP NREEANSE. TR
JFE AR, Pro i#id BEACTE B Hyp, B R7E H MR 9 Hyp MERPHEMD . JR Hyp EEN A
BEFE AR A ALIEIR . AR Pro I Hyp & BBIL S BFEORA X, R D AR
£ % BT RN RER Pro A1 Hyp EAEEMIGKZENE. R Pro A Hyp BB S ML S SHRA
A, TN R P38 Pro fl Hyp, M dHAAE KBRELRE, &7 RERPWHHSK
f# ¥ Pro A1 Hyp( fF7 444 Pro 1 Hyp) , X & BI T AL E LW S RIS %, {$5 K1 Pro A Hyp
A A (GC) PR Ak (HPLC) ) (B frfefend A B MGk 5 IS RSB,

AR IK(CE) 25 - B 4T [ Ru(bpy) 3" 1B R (ECL) B R E4F 5k & B — R
% (#iFk CE-ECL) , Harvey 7£ 1929 4E 3 (K R I IRZR B T Rt /K W W o 8 K i i ECL,{H B B 1987
A4 R Ru(bpy)}” -Fisthef ECL SR E SBEMBEWA X, FF B ATF k£ 1997 4 Sweedler
& g B4 CE 5 Ru(bpy)?* -ECL &K1 T B-Z{kBHEHl, ¥4, Liu £ 7 CE-ECL £0 %/
U EEFF R RIBL I WO BRIFE T/, MEAUESA CE NIREREAE AR ARDSHE, XE
7 ECL B B RBNME A, C IR F— ik 2y a2 " S 4 R R
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2 S 005E i 4k ECL 4 M F CE 4} &4, B57 T CE-ECL 2 B i A\ SR #7325 A1, Pro 5 Hyp
FIET 3. AR Pro Al Hyp i CE-ECL JrE: iR HiBR 4 wmol/L R TR 0.01 ~2 mmol/L, By B 1%
F GCP i HPLCH ) ek ik . ASRASHI U K 96.4% ~99.7% , LW R HEBFHELMN K
FHETTH®, XIEH T CE 43 MR ECL i Il ) R ik

2 LWERS

2.1 BE5RE

MPL-A RIEERAESTKRE(ALRER FREFRAR), CE BERK 0 ~25 kV, k%
BAEEME (25 pm i d. 350 pm o. d. (50 cm) (ALK ENXRRFEHLE] ), BRMEAFIHE 0. 1 mol/L
NaOH ik B4 E 20 min, 2B F /K ¥k 10 min, 10 mmol/L BERRELZE M rh ¥k 10 min, EBHFALH
BRI 0.22 um BERRET E R BT 8, SR FH 10 kV x 10 s ARIREFH A, 43 B e FE 20 kV, B fLERIR
FA=ZBR RS : TESRBHER 500 pm $ARSER , SRR Ag/AsCl iR, S BB SR (AR
YA E ) EAMAREHRAO0.3 um ALO, BRIE, FA R ERME TR HELE
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XEMAE L AR, FPHEEREL 75 um, ECL RITEZ 400 pL ) ECL 17, HEEH 530
(9] TR, SLHRT ECL 75 5 mmol/L Ru(bpy)3" 150 mmol/L BEREEZE wh¥ 350 pL, /L
1% 3 h BHagst ECL ¥, 8% £ B TrEBEMRA 0.3 um ALO, M KEHIL, UMRFFLRES ;%
B E B EREN +800V, fl PHS-25 RIRAF HH(_ RIS 33 U28 ) W EBRREL R #h¥k pH 1B,
2.2 A

BN BE 4T 4 5 (£ E Aldrich 238) ) ; {15 4 Z 5 (X E Tedia /48] ) ; L-FE R L-ZHER . L- HE
B L-HER. L EER. L AHER.L-AER . L8R . AR M4 (PEEAER LEE
BHIAR]) BB SN R E N R Z MBS (BB FEERT) . LIRER.
L2 FRERARE S 2 5 A IR K SR, W EE DR 10 mmol/L, F 0. 22 um BERRAF 4 E Bt 38, —20°C
R
2.3 XBAZE

(1) WA PUE Pro 1 Hyp: A B & JRHE 500 pL F 1.5 mL F.OE S, A 500 L 3 5
1 g/mL ZRWZBANEY 5 min, fFIREEH VIR, FH 10,000 r/min Z.(> 10 min, B E BT RS B
WisE, (2)MWiEARSP S Pro M Hyp: B 1 mL AFEEFRAETF S mL Z BB, 1A 1 mL ¥ HCl f57E
1SOCTFAKME 1 h, BHFH 4 mol/L NaOH EWIFE M, /KEEAE 3000 r/min FE.L 5 min, X Fi#F
BB T 100CKEFRASKT. BAYWA 1 mLKER, THEBEEEENZ.
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3.1 fi{L ECL &M

ECL % #25 (¢) Ru(bpy)} " ¥ BEFIBERREL R sl (¥R BEXT ECL BB BEA R KIRmT . SKISUERT, X4
Ru(bpy)3* B 5 mmol/L, BEERELE A 50 mmol/L B, Pro 1 Hyp A B ) ECL 38 BB K51
Hoo MEbnE TAEAR bR i 2 ECL BEN - EERNE, RMEfiE1.05~1.35V
(vs. Ag/AgCl) Vo MZELL , #HAL Pro 1 Hyp 9 ECLIRBEQNE 1 Przs, " RAE 1. 18 V /245, Pro 1 Hyp K9
ECL 32 SR E R BIBAME. LHRE%E, 154 1.18 V 552 Pro 7 Hyp AR AER I d fi,

HEPW pH 7E4.5 ~9.5 WEE A ZE (LT, Pro 71 Hyp i) ECL R E WM B2, A 2 Bin, #
pH 7.0 B}, Pro 71 Hyp ) ECL 32 BEHGAEI T Bembé, 2 JBEE pH JH#  ECL RBEIRE T RE. HIL, %#%
ECL # P Zr¥s ¥ pH A 7.0,

3.2 fRUsERH

£ CE-ECL AR P, 7E B E A BEROL R s N SE AP it , 2 B vyl i pH IR BERE
#w CE B EERR, £ pH4.5~9.5 WENFEDBE ¥ pH Xt Pro A Hyp N EHE W, X
BLY pH /T 8.0 B, Pro 7 Hyp SE2 A /TT, i E + R B — 2 3keg, X4 pH 24 8.0 B, Pro 1 Hyp
T8 BABEER )R 1.0, MARTES5TF. %4 pH {HIKE] 8.5,R, 25 1.5,Pro Ml Hyp BiAEIEL
SrE . BEHE pH 4K KR, A IE K, B 50EA Hyp i) ECL 32t BI B T [, Pro #) ECL 3R
WA PTFEK. 76 pH 9.0 iF,Hyp 9 ECL 3R FEREEI{U 0 pH 8.5 B —F 7, X BER B F ECL R AL
RAETAEBRER, XM BLE G L 6% B ECL i R il pH (EA B, 25 B T/EER A
el () SR R X S50 Y pH (EL A BB AL , (s AL RO RN ATE S £ pH B R 4, T 3E A% ECL 32 [%
o A3 ECL RBEA R, 2 MAR , AL B pH 8.5 WA E R M. W B P oH S, 5B
FR IR BEXT ECL 32 BEAMMUIKE R, 2Bk ELE 10 ~ 30 mmol/L JEEI A, BEE MBI K,
R, 438K, [Al6f ECL SRR MK, Z&%EE, BB EEWBIKEN 10 mmol/L,

— RS , R I SRR B, ZEAE X AR B B, B/ 9 A A () A A e TR R R A
BAH R, (B ECLIRELAFT T, ZBEAERTEI7E 2 ~ 10s Y380, BLE FEAF B IRTE 2 ~ 10 kV s hnad,
R, T34 T, T ECLIRBENE FLcttin, Bk, KBRFEARERF R 10 kV x10 s,

& Pro #1 Hyp M BEARIE , SRR BE BT MAZEURESBIR . ERKH, ZHEHIMA
BEHIINT Pro 7 Hyp KM 25, IRA T CE 425 Pro Ml Hyp FI414MK R, (BB EEK,
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The effect of detection potential on electrochemi

Bl
Fig. 1
luminescence ( ECL) intensity

#:&h (sample) : 0.2 mmol/L i %88 %0 72§ T &% (proline (Pro)
and hydroxyprolne ( Hyp) ) ; Hi3¥ 51 # ( electrokinetic injection) :
10 kV x 10 s ;4325 2% vp#k (separation buffer) : 10 mmol/L pH 8.5
BERR L 2 vl ( phosphate buffer) ; 237 Hi I ( separation voltage) :
20 KV, K347t 5 (in ECL cell) :5 mmol/L Ru(bpy)2* ,50 mmol/L

pH 7.0 B§BE 528 bk ( phosphate buffer)

Hi& W ECLIBEABEIR(RE3), B EXHE
M, ZHER RS0 K SHRE R ERE, &%
K Z R 10%
3.3 MR EEENRHER

FEMRAL 89 53 B A T 95 /4 T, Pro 1 Hyp B)
CE-ECL &M AXREAK LR (S/V=3)2
%19 :Pro 0.008 ~2 mmol/L,0.997,2 pmol/L;Hyp,
0.01 ~2 mmol/L,0.998,4 pmol/L, *f 0.2 mmol/L
f4 Pro 1l Hyp MIARHEIR & MRS 9 IRIISE, 1= /Y
RSD J33.6% ,;E%mE RSD J82.1%,
3.4 FHEXH

pH
A2 W B AR IE A vl pH X BUL ¥ KGR E
HIR
Fig.2 The effect of pH of the phosphate buffer in ECL
cell on ECL intensity
218t {37 ( detection potential) : 1,18 V; 4 %[ A 1( other

conditions as in Fig. 1),
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B3 ISR R MR HEIR S CE-ECL B
Fig. 3
standard proline ( Pro) and hydroxyproline ( Hyp)
7B 48147 8 ( volume fraction of acetonitrile): a. 0; b. 10% .
4385 28 vp ¥ ( separation buffer) pH 8. 5; ECL 2 bk (ECL
buffer) pH 7.0, H& %4 & 2 (other conditions as in Fig.2) .

345 6 7 8
t/min

Electropherograms of the solution mixed with
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3.5 H&AUE

ANR¥EEZ 2.3 A EABEHETHRE, 83
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A Hyp BOFRMER AT B SE 30 . #4 5 M [T 96. 4%
~99.7% , S NHE, KINERAE 1,
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Fig. 4

human urine

Electropherograms of Pro and Hyp in

o WRIRREMAZIEM( free Pro and Hyp) ;b. &
B EA RIS ( total Pro and Hyp) o LREHF

B 3b ( conditions as in Fig.3b)
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Table 1 Determination results and recovery rates of the urine samples (n=5)

Han kg

FE AR

Sy Samol AR BlvE S SEY Sampl AR E [BVE

Analyte concemgaetion ( Addﬁd L Rc(:cl%very Analyte concf:g'a?ion ( Addle/dL Re(;’)very
(mmol/L) pmol/L) ) (mmol/L) pmol/L) (%)
ROBE) Pro 13.7 10 97.2 RO Pro 552 500 96.4
Urine( free) Hyp 26.0 20 9.7 Urine( total } Hyp 205 200 98.5
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Determination of Proline and Hydroxyproline in Human Urine
with Capillary Electrophoresis-Electrochemiluminescence

Xue Jing, Liang Heng* , Li Tian, Wu Yayan v
( Key Laboratory of Biomedical Information Engineering of Ministry of Education, Separation Science Institute ,
Xi'an Jiaotong University, Xi'an 710049)

Abstract A method of capillary electrophoresis (CE) with tris (2,2’-bipyridyl) ruthenium ( I ) electro-
chemiluminescence (ECL) detection has been applied to the simultaneous determination of proline (Pro) and
hydroxyproline (Hyp) in human urine. Under optimized conditions, such as detection potential at 1. 18 V,
electrokinetic injection at 10 kV for 10 s, seperation voltage at 20 kV, 10 mmol/L seperation buffer with pH
8.5, 5 mmol/L ru(bpy)?* and 50 mmol/L phosphate buffer with pH 7.0 in the ECL cell, the linear ranges
were 0.008 ~2 mmol/L for Pro with a correlation coefficient of 0.997, and 0.01 ~2 mmol/L for Hyp with a
correlation efficient of 0. 998. Detection limits for Pro and Hyp were 2 and 4 pumol/L respectively. When the
method was applied to determine free and total Pro and Hyp in human urine, the recoveries were between
96.4% and 99.7% , respectively.
Keywords Proline, hydroxyproline, capillary electrophoresis, electrochemiluminescence, tris (2,2’-bipyri-
dyl) ruthenium ( II )
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