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£ . U E IR SRR B ] 47s, W BOPEE S E R 1. Smin, FEGURT 174, T4 H2H
SAETEE 1~ 20mg/dl, #PIFRR W 3. 22% ~4. 36%, HH0d 6. 18% ~7. 8% . HI5E {5 El w8
R O3%~109% . SEBE A ME AN A K AR B =0. 9000, B2 L FMRE M
B aCUORFERTE, EEMH M 5 %AW ERF 2000 o b, DMEREREIS W 94% .
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- ERW (Luminol) -H,O, K K2 IH WA HOLE SHENAE Y, REHE
B HO; BRI . X R R I B S B IR L RA0 TLO, , ST & FR e
FFRSTE 10 BERY EEE, BFR— KA EY ERBHTHREEK, X2
EODFEBRRRERH SR AEESS AN, T2RREHTIHR; %R
ERPISRR S, M55SR R , BURE K o] e R PUELE 3025 T SR B B0 254,
AZEMENED R, Mo T, AeE.

M FPRER AR B R MG AR IS B RURE , RUBHEEH . WAL EMIIEIR. £
SRR oY £ RO 5 O PR G B M TE R AR B SRR R AR R, U e R AL
BOARBIER, RHL MG FRIET 3me/dlit, (59M5. MA2REEEBRELTRS
B RERRE, HRATEHAW REMB S, RS RELMREIE, £33N FHEEERS
FERIG-ILO, RS H BT EhiE 4047 R 4.
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1.1 {{EE5RHF

111 %% GI-T BB Rt WM T T3 —+=5F) . FIA-BC ¥ 344
P (BT FBRID: BESHE P-1 (Pharmacia 458]); 150-20 TN H SR S5 e Y6 1 3
(HAEBEATD; 22108 F M (LKBAFD.

1.1.2 A5 : FREE R (75 Boebringer 22 F], 15u/mg, 917613); (4T TEEE (5@ Sigma
2vdl, FL1E 50. 4nm, 120~200 B, PG-500-200); 4% (%IH Sigma 448, A-8511),
Fi 1mol/L pH13. 4 RS- S AL EE oA IR, IR Tmmol /L, {81 14515 24 oo 35
TROKTREE,; SREALSF (PEEHAF, 891212) AHG/KEM 200mmol /L i & W, 1 F
I RIE KB YT, RABhE 10mmol/L pH8. 5 BIEEMHE: HARH L N E =
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R+ G R R e SRR 4R 9 T+ N, 4 2H,0 (2

R R E RN, WRICR B QR 55 R R & BE .
1.3 {ePERRERENLE
1.3.1 EERRERHEG & WIS - SN -2 S AR 80CF 30 7
BAkiE, S1%RTBEEEL, SROKESRRERE/LTBS, MARBRER
(70~100u/mi), 4 CEE ALK . BEE T ORI ERREER® 2nm, £ 30mm 8
TR, BRE SRR,
1.3.2 fERESRRYEERES . 81 ERERBENTK
B, MHEHH RSN HER Imm #7118
B BB E YA S R
a a ANERILRREEE; 1 & K A AL 5
i RARSBHERRSHEE —REKEE
1 CGHERPHRM RS 500 B R B9 2 Bk
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Fig. 1 Flow diagram for the biosensor based on w1 s
£ chemi]urfinescenc: ° ° 2 4 % % Td'-l’/&

Elb.. Il;zl:z:)i]um ferricyanide 2.1 fREEEARMFNER
¢. Peristaltic pump B EEE VIR RS, FEE
d- Delay coil : AoRWMENPEX IS, A TIREE
o Cominophotometer WA E SRR, SRR R UE
g. Sample o, SMEFHIEE, 4rBIUEET KRS0 i
?1. Valve injector S AE R I NI B
L e co 211 EXRREERML S R I R
k. Drai LWy B 0. 125mmol /L #E A E] 1. 4mmol /L

B, REERSHHTHEILEREL LA 4
mﬁﬁ%ﬁ‘»\l dmmol/L, NP 2. Smmol/L Ft, FNAEMMIEHEBEB TR (8 2),
2.1. 2 SREUL IR AL R YR FLA BN : 24 K,Fe (CND, BIMEHEE M 2. Smmol/L 12 g
# Smmol/L B, R AWM EEHL EF; WY ok BF 4k 45 M Smmol/L 48 30 Z)
10mmol /L Bf, R AEMMIEHEEL TR, SHTREHFRNTHEE THR (T 3.
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Fig. 2 Eflect of concentration of lamincl on the

i 3
Fig. 2

light intensity _
Conditions: 5mmol/L. potassium ferri-
cyanide, 6mg/dl vric acid; Reagent flow
rate 1.35ml/min, Flow rate of carrier

bulfer 0. 57ml/min, A vertical arrow in-

dicates the condition finally employed

ricyanide on the light intensity

Conditions: ¢. 7mmol/L luminsl, 6mg/
dl vric acid, Reagent flow rate 1. 35mi/
min, Flow rate of carrier buffer 0. 57ml/
min, A vertical arrow indicates the con-

dition finally employed

2.1.3 WK (GrkHD FERE R AR 2T e RE M 0. Iml/min
WHIE 0. 6ml/min BY, RBEMAESDER LIS, FHELLZEN 0. 6ml/min BEF]
0. 8ml/min B, FRINFE TR, .
2.1.4 S, BREULEEN LR L R IR AR . U BEE A 0. 25ml/min MY
g 1. 8ml/min W, FRZAE K EIIEE LA

LR P RS SHMALELE S el BTN T, FEP EREER, £ F
BEER T &%, 1. dmmol/L &KE; 6. Tmmol/L & L4, EpALE 0. 6ml/min,
iRFHE 1. 35ml /min,
2.2 {RARBEMRER N EFARITFH
2.2.1 {ERBESHI R E] . (FERERR A LR Ak, FER AR 17l S a2 AR PR R U
LR T RO R BB RE AT 475, WA B R TR B0
1. Smin,
2.2.2 LiEMERMEREEE . BB LG/ HLE 5 B RN F IR B B A AR e &
E R BRI E 45 R, U S P RERMERETE 1~20me/dl S PY, BB H T R{E 5T

WARER (r=0.9999) ([ &), KANTEEE T IRAEEGLIEL ™ Tabata, M. 4R
) 4 ] S 7Y % 48 ] 2 BT 1S 45 1L .
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Fig. 4 Linear range of the working curve by the Fig. 4 Correlation between the results of uric
biosensor acid in serum assayed by the biosensor
A method and by the enzymatic kit
223 PR EOKEE R RRE metkly |
BEEMREANBEES . FE1d AZEMIM - X  Indicates the results assaayed by enzy-
‘ matic kit method,
THEHEAL, FEEENIE 20 Y/’? HAER<EY; 7 Y Indicates the tesults assaayed by biosen-
10d BB, X[ {7 ML FE &, JEEEI 2 20 sor method

W, #MAAEAER<EY Gk 1,
2.2.4 PR, EEMEREKENILEES PSRN 6mg/dl, 8mg/dl #l 9mg/di 14
REE, MELERSYWERSE, HEWER 93X ~1000%7EH AR (W#E 2).
2.2.5 {ERREHE. ZEESNREEIERTE SN EEE. MeRiRg
HERMEM., 4 CHKBERE, BEMEHE S MEH, 2B 2000 R E, BEERRE
SEBREE % 10 94%, SETHEMIAA, (FEASER A,
2.2.6 FHEMHE. WE 6l ERAHEMMERMBRNIMERR, Sy HEEERRE
A& (¥, K1) 7F Hitachi 7150 B shA4 4 a7 48 1l 2 £ A 15 s I o8 4 SRy
FELE (Fs5). BEFR: Y=0.4+40. 938X (X RmREAH ENEE; ¥ REBRBNE
B X EH r=0. 9909, XAH EBRIF 0055 R 53 EF R AL H 2 H %8 1 ikl
& B 5 R R A AR

' *1 SRERMNEEOREE

Table 1 Imprecision by the biosensor method for serum uric acid assay

Uric acid conc, CV (%)
Sample P
(mg/dl} (X£8D) Within day Day to day
1 3.70:£0.1616 4. 36 -
2 16. 47+ 0. 3367 3. 22 -
3 2. 0940. 1625 . — 7. 80
4 7.1740. 4437 — 8. 18
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Table 2 Recovery by the biosensor method for serum uric acid assay

Sample initial conec. Added conc. Measured conc. Recovery
(mg/dl} (mg/dl) {mg/dl} (%2
3.53 . 6 9. 74 96.8
9 12. 30 23. 0
3. 40 5 9. 93 109
9 12. 8% 195
2.5 8 10. 47 99. 6

it AL B AL B KA -TLO, AL RV B B 2 PO I BRI T4 » T Sk AL B i fk
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Biosensor Based on Chemiluminescence
for Serum Uric Acid Determination

Liu Jianguo! Guo Jian®? Li Gasexiang'
(Institute of Microbiology, Academia Sinica, Beijing 100080)1
{ National Center for Clinical Study, Beijing 100730)?

Abstract A biosensor based on luminol chemiluminescent reaction and immobilized
uricase column for serum uric acid determination has been developed. The response time
by the sensor for various concentration of serum uric acid was 47 seconds with 17ul sam-
ple volume and at 40 samples per hour. The linear range of standard curve was from 1 up
to 20 mg/dl of serum uric acid. The within day imprecision was 3. 22% ~4. 36%. The
day to day imprecision was 6. 18% ~7. 80%. The recovery rate by the method was 93%
~109%. Comparised with standard colorimetric method employed enzymatic kit re-
vealed that the linear regression and correlation coerricient were ¥Y=0. 4+0l. 938X and r
={. 9909 respectively. The immobilized uricase column retained 94%j of its original ac-

tivity even after over 2000 runs for five and half monthes’ continual usage.

Key words Uric acid sensor, chemiluminescence, flow injection analysis, immobilized

enzyme
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