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Content Determination of Uric Acid by Flow Injection Chemiluminescence
QI Hui-li, GAI Ke,MA Dong-ping(College of Chemistry and Chemical Engineering, Longdong University, Gan-
su Qingyang 745000, China)

ABSTRACT OBIJECTIVE: To establish a novel, rapid and sensitive method for the content determination of uric acid. METH-
ODS: Chemiluminescence generated by ascorbic acid reacting with fluorescein-copper-surfactant could be selectively quenched in
the presence of uric acid in alkaline solution. Based on flow injection, flow injection chemiluminescence was developed to determine
the contents of uric acid directly. The concentrations of reagents were sodium hydrate(0.5 mol/L), fluorescein(5.0x10™* mol/L), Cu**
(1.0x107" mol/L) , CTMAB (5.0x10"° mol/L), ascorbic acid (25 mg/L). The flow rates of main and donkey pumps were set at
2.5 ml/min with negative high voltage of 800 V. RESULTS: The linear range of uric acid was 0.1-20 mg/L (»=0.999 0) with an av-
erage recovery of 99.63% (RSD=1.2% ,n=11). The detection limit was 3.3x107* mg/L. CONCLUSIONS: This method is conve-
nient, sensitive and selective, and can provide a new method for the content determination of uric acid in urine sample.

KEYWORDS Uric acid; Flow injection chemiluminescence; Direct determination
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TESIR , R (Uric acid, UA ) 2 W B 1) S840 7=
WA 2L P LS 3808 XL = R IMLAE L Lesch-Nyhan Z55-1iE
B 45 P LA BB 4 R0 35 0 % 2 o B g DR IAUARE , 1 I
HUE 24 h UA g KR AT 3k 12 g, 1 1B % A 2 AT 250~750
mg™s FILAT UL, A BUA  UA IE | SH2 WG 7
P PRI R ZE L 5 | R %) A 50 R b 356 10 A 1 24 W 36 97 Ak
7, HAEENTE SER . BTG RAG I 5 2, I E UA
B F SRR R R ISR (BT HR A7 FE AR I 1 o A
o kA T, R, (R & RS UA 3%
BALTTTE , S ECA GV TRVl 28 A6 5 A TR ) 5 R R s
TR €8 1 5 R A ) ) e e, (L B T Tk v B S DR Y
{XER B AR A B R R T B e AR A T AR 4
BN 5 IO 2 10 R S o el AR e T [
FE R B o R e R 2%, LB T Wi 8/ i 2 s E b
D5 i ELA R RN R SRE SR (H T UA RIBL IR I
iz (AA) T AR AR RIS A AE , HHAG 2 R A 7, AR
HLMRAG IR 5 52 4. AT, Vb i A T AA A7
PRZ A UA BN B T 3 AR E R T R w7 2, 173
e X R 2 AR RN e B A O Rk R TES . fReE R
R EA AR T R R RISV TE A AR
e T UATE A RIE I AR Z W, fEikse 5 &P,
PNE IR T 3k = 4% (CTMAB) il 2 7 (Cu® ) IR &
W1 5T AR A A28 RGN, UA M2k 2% 5 6 B I B P K
Mo AAIEFX—IG 45 G shE AR, o 7 AR
W UA B 07 I R B e T T R
1 w8y
1.1 s

BPCL I &G AL (R R # B 2 P BRAFF 5T T ) 5
F-7000 %66 BE i (H AR H 3728w ) 5 pHS-3C BB B i
LR R HE A R A
1.2 #ZEmE5iH

UA Fr #fE 5 ( 35 [ Sigma 28 d] , % i >99.6% , #it 5 .
050K 08822) ; il 4y ( I L 17 Bz fb 50 A FR 2 W) 5 i iR
(HNO., KHEETRMS B0 A BRA F]) 5 A AL 85 (NaOH,
T AL TABRAAH ) ; CTMAB (b 57 SR LE W4 R 34T
HBRA D ;7R (EIEERF =) ) AACGRAR TR g4k Tk 5
T s iR88 r FHRFRIIA A W4l , K IR FEA K o
2 HES5ER
2.1 BRAIESH
2.1.1 UAFBRUERSH . FRECUABRIES 0.200 0 g 71 LAKH,
VERIE 45 (200 mg/L) o 0.1~20 mg/L i UA BR800 it
B WO BRI A, FLARIEH T AA B3 50 25 mg/Lo
2.1.2 Cu™It" 4k (1.0x10 2 mol/L) ., FRIUARHS 0.635 0 g, T
1:1 HNO:I&f# , R R 1 L,

2.1.3  PECEIRMEAW (5.0<10° mol/L) . FREZEIEE 1.662 0
g, F10.1 mol/L NaOH 10 ml ¥ f#, E45 % 1 L,

2.1.4 RA A KRG o AR 1L R R A
5.0x107% mol/L CTMAB100 ml F1 Cu®* It 4%k 10 ml, i )5 1 4R
FEHZRIEINA5.0x10° mol/L 7 YE ZEARMEZ R 100 ml , Bl L
IRA R GRHA

2.2 RIEHE

TENTESHE S &I E UA TR A0 1R . IG5
P1 R fr ik iR A T4 & 60 FI NaOH, U5 ) 28 P2 R ik
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I KO FEE S . A ZERYFEE I 2.5 ml/min. 45 19 3%
4% 0.8 mm P42 (1) 3R DU 9L £ 45 (PTFE) &, SRR ERR A
30 plo FHEAALFE KRGS NaOH B IR S5 L H/K 2k i
5 UABREG T (B UA RS IR A, UA BRIERS TR R 5 AT UA KR
r I AA L ARIEH A AA W 79 25 mg/L. DIZKAEZS 15
B A NCHREE Los B a8 AR E T8 UA R BTE A, I 5E & G B
Lo JCHLAFHEE M TAE R R —800 V. b2z B ObfE S HH
BPCL M5 &G AU ek . IAI=1— L5 ik %
cEMRRIMTE &

a
P1
b

¢ CLcell [— waste

djg ]
=
computer

1 REhESLFERENE VA MREREE
a FEAh s b ¢ IRA L7 R DGR s d NaOH A s P1 P2 ARSI 5 V.
HEFER ; CL cell A2 R0 s PMTOGHL IS
Fig1 Schematic diagram of uric acid determined by flow in-
jection chemiluminescence
a. sample; b. carrier liquid; c. mixed chemiluminescence reagent; d.
NaOH; P1, P2. peristaltic pump; V. admission valve; CL cell. chemilu-
minescence cell; PMT. photomultiplier

2.3 RIEEMHRMRL

ATPEME UA T UA BRIE KOO R IR A7 RO
5 AAMER G, R, BE TR T2 RIR S
W2 E R IUAR S AA RV IIRER
231 JWAT BT AR . Ak RO G R A
PR REA T 1386 701 SR PR [R) ¥ B2 B NaOHL iR U5 Bk i
B TR N R S BN A NaOH-RRFR SN 1 S5 1 A Jo %
ZEXE S OR BRI . 45 RR T, FH NaOH V5 U BB Kk
(-G AT — FH IR ) VA, AN (AT AR S e AR R Ak K
el T e AT R AL 2 RO SR E B . D, e vh gt 4%
NaOH # AR SR Jit o

BTG T 5 48T NaOH Vi B X b 27 & 5 B2 152 ), DL &
2o 1£1.0x107*~0.25 mol/L {Z[Fl AT, AT i NaOH ¥ J& B3 K
H4 K s NaOH % J% 2 0.25 mol/L i, A7k B KA 5 76 0.25~0.5
mol/L Il N , AT B NaOH ¥ Ji iy 38 R i/ ALt , 16

HhE 8 0.25 mol/LNaOH /5 fe vk B
800 r
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Fig 2 Effects of NaOH concentration on A/
2.3.2 POLRWERIVERE . JSCR U S5 1) R HUEFIE
PP, EEHHE TIOCRELE1.0x10 ' ~2.5x10 "
mol/L i Fil N XAk 27 R OGIR BE RS2, WLIKT 3. SO R M7
1.0x10'~5.0x10"" mol/L J FE Y , B 96 KUk B 1K, AT
TEH R s MU R W EHE K % 5.0x10 ™" mol/L I, ALK IR KA ;
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F15.0x10™ mol/L [5¢ 62 .
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3 RHFRIREITAIHI RN
Fig 3 Effects of fluorescein concentration on A/

2.3.3  RIETEHEFIRE WS, FRIATE 7 CTMAB 7T LI
HAAFNRA 22 BRI R OGIRE . E£H %4 T CTMAB
WEETE 0~1.0x 10" mol/L 315 [l P X 14 & Ak 2 R Ol oik B2 114 52
Wi, UL 4. JE CTMAB I AR 5 #4627 K o B E 4 55 ; CT-
MAB ¢ i 75 5.0 10~ '~5.0x 10~ mol/L & FBl I , AT {E I %
CTMAB (¥ BE 38 KT 38 K 5 24 CTMAB Mk FE#R 3 5.0x 10 7
mol/L i, ALEANTR I 38 K. BRIt 3 FRT Ak 2R 5.0x107°

mol/L ] CTMAB 1E MG
6007

500f

100}

AL 300t

200f
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0 .
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Cenans 1.0x107 " mol/L
B4 CTMABIREITAIHIZ N
Fig4 Effects of CTMAB concentration on A/
24 SENEREFER
241 MRS MR L, iR T, B I R
F 0 SR B 391 9 - NaOH ¥ #2 0.5 mol/L . 9¢ Y6 2 5.0%
10~ * mol/L .4 B ¥ 1.0x10~* mol/L ,CTMAB 5.0x10 " mol/L ,
AA 25 mg/L, FH (P1) \FIZE (P2) Vi 4N 2.5 ml/min, JGHLRE
BR800 Vo 7E R AL A5 T, X — R4k
JE 0 UA S IGEATINE o DIOKAESS FUNAS G s f7 48
T B 5 K e B 4353100 0.1,0.5,1.0,2.5.,5.0, 10,15, 20 mg/L
UA BN e RS GIREE Lo IAT=1,— L5 8k ¢ 1
etk R TER . GEIRLEIERIA RN : AT =—306.58 c+
3557.9 (r=0.999 0,n=5) , FHIFE 0.1~20 mg/L JiT 15 ¥ & 75
FBL A, A A2 B0 AR AU (AD 5 UA vk (o) 2
RAFRIZE S Z K RN 3.3% 10" mg/Lo
2.4.2 KEHEREE, FCHl 1 me/L i UA FRUERIR, AEAR AL A
IG5 F 4 T mg/L (W UA 4T 11 UOPATINRE , A5 X A 14 i
22 (RSD) N 1.2% , =W N 2 8 R AT
2.4.3  JIREMDEEGRES . B3 43 EL S R AR A, A B A %
B UAVER 32,270 IR, T2 UA B 5, 780 [l
ook o S50 3 FE T I I [T 343531 24 101.0% . 99.5%
98.4% , ¥ ¥ in B 0] Wi 2K 4 99.63% 5 RSD 43 ] K 0.57% .
0.81% .1.40% , M 2B K 0.93% (n=3) , 455 FIZ )y Bt
s, Wk 1,
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F1 MEEKZEIREER (h=3)
Tab 1 Results of recovery tests(n=3)

PRI, mg/L A, mg/L  WfSE, mg/L  FIE, % RSD,%
3.70 1.00 482 101.0 0.57
4.15 1.00 5.13 99.5 0.81
4.49 1.00 5.42 98.4 1.40

244 TR . AT HEOXR R E UA B8, Bl &
BRBEVE R T . B BIRBE S A TR BR UA LA K
YW, AR 2, Horp ARRRY T A AR N 24 h g HEE
T, T 24 hHEPR 4% 1 LY, #4541 mg/L UA NG
RURFES 1 mg/L (ARHE UA R4 BIRERE , i s S22 <
5% . ZEAFRM, W B W ILEY IR TP UA B E , 2 7%
LAY A 5 % I IE T4
x2 BREREHRS

Tab 2 The composition of the urine sample

s 3% HIERE 500 mg/L
mEAENA 138 mg/L L3R 2.25x10™ mol/L
Mg™ 1.60 X 10 mol/L WA R 7.77 %10 mol/L
Ca* 1.80 X 10 mol/L L-2 7R 2.34 %10 mol/L
Ccl 2.56x 10" mol/L MR 1.25 % 10™ mol/L
K 9.10x 107 mol/L

2.5 FERIH

I3 I3 4 R B AR e DR, i A 2,27 Ty ik
AT A BRI AE [ REAE i 126 A6 12 e 52 6 % A A R
UA - AL VI I L I E R b UA & i) o DIESS
SRR AT R R R UA B (0 5 45 55 R e S 30 2 A
LR RS,
R3 RESTER

Tab 3 Results of the urine sample analysis
i WOt BERGREREAR, e

%5 pH MEZER  mg/L mg/L
1 6.72 3.82 3.90 -2.10
2 5.46 4.13 4.10 0.73
3 5.83 448 4.54 -1.30
3 itie

3.1 RERAERE

T FP A AN RGN PR S0, A E AR . il
R 6 I T 3 AN [R) 0 e X2 e G B S, 4 sk
Fra b.c.d 4 S HES T UASRIER T K SR A 2GR,
FIF NaOH BT I A5 5 thickae HAMER K.
32 RAENFEXRARFIRERE

RIS R B, %R R 1R R S IR A 2 & R
FIRS R IRIA 5G, 76 5 dIFIRIPY , B IRl AR , 1070 5 AA BT
PR R AR R ORI O . R E WL 5 d, fh 2R RO
SAMHMNBTRE . SIS B 1) &GRS 1R K ik
5dl k.
3.3 AAFHERI%ERE

IRIGWF 5 2 B, FF 5 B UA BRAEV IO AA TR vk 2
I, DU AE UA BIRE H BRSERAG . A 17 3R A3 A AR A A i BR L o
I B EME AL W TE LR PETE I, o5 R BRI P A A 20~
30 mg/L f) AA )Y, H %4 T 10~60 mg/L 1 AA X UA
WRE AR o R 45 TR0, 20 A9 AA Ji o e 5 o 25
mg/L I ATE K5 A, [7) I AT A5 3] FE ARG ARG H R AR AE f8
BYTEELPE . PRI e 1 o TR B R 25 mg/L A AA
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W OB AW B AR EREREG T R, ik o AR R R EPUL A S BT R A8 & AR A8 €38 (RP-HPLC)
BT, &% 4 4 Agilent Eclipse XDB-Cs, 3048 4 THE-7K (4 0.05% = B84, 22:78) , i1k A 1.0 ml/min, % sM&m] % K 4 296
nm(0~2.5 min) , 256 nm(2.5~4.5 min) ,296 nm(4.5~8.0 min) , & 4 25 C,#HAFF A 20 pl, LR LBV E 5 NAFGKRG af )
%) A 6.2 min A= 3.4 min. X &) 2 e 253K E £ 0.05~10 pg/ml FEH &K £ BAF(,=0.999 6), % F IR 0.05 png/ml, B 1,
H 1] RSD % #4& T 3.96% \4.72% A& . ¥ & 3R F R BB R AT SR B 5 ) 4 72.13% 84.12% .85.86% #2 97.31% , %
W A Ty i AR A BB IE R TG R E T 1) 60 o 25 R E A & T BlE R R s

KEIA EWIYE R RS RORA G T S

Determination of Moxifloxacin Concentration in Human Plasma by RP-HPLC
HUANG Juan, YONG Xiao-lan, FENG Shi-yin, WANG Lan-tian, DU Xiao-lin, LI Nan(Dept. of Clinical Pharma-
cy, General Hospital of Chengdu Military Command, Chengdu 610083, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of moxifloxacin concentration in human plasma. METH-
ODS: After extracted, plasma sample was analyzed by RP-HPLC. The determination was performed on Agilent Eclipse XDB-C;;
column with mobile phase consisted of acetonitrile-water (0.05% TFA, 22:78) at the flow rate of 1.0 ml/min. UV detection wave-
lengths were set at 296 nm (0-2.5 min), 256 nm (2.5-4.5 min) and 296 nm (4.5-8.0 min) , respectively. The column temperature
was 25 °C and injection volume was 20 pl. RESULTS: The retention time of moxifloxacin and internal standard were 6.2 min and
3.4 min, respectively. The linear range of moxifloxacin were 0.05-10 pg/ml (»=0.999 6). The lower limit of quantitation (LLOQ)
was 0.05 pg/ml. Intra-day and inter-day RSD were below 3.96% and 4.72%. The extraction recovery of low, medium, high concen-
tration and internal standard were 72.13% , 84.12% , 85.85% and 97.31% . CONCLUSIONS: The method is simple, accurate and
specific, and suitable for the determination of moxifloxacin plasma concentration and I phase clinical test.

KEYWORDS Moxifloxacin; Plasma; RP-HPLC; Blood concentration; Pharmacokinetics

AWFTEHE L TS ROGEIE AP UA S REHTT (5] WM, £EilE, £ 5, % HPLC I & AR R 5

2 TR TC T W RE S AT 03 B, T AR 5 PR TC T R [J].5 7% 3 % ,2011,30(5) : 50.
SbFR, EARRR RIS O B UA AT DU EEME R K AA 59606 [6] FHgaE, F@5F A0 T 0 8MMEEE TRikE s
B ARG P -0 128 IR B AR B A AR 7 A e K O I A B P, A0 5 R PR P A 2 A SR R [0 0
oo ARTTIER A KOG G i 3 T8 S BOAR M & N PR 13 ,2014,42(3) 441,
UA i PR SRR S R R ATIRIF IO — 0 7] s XIHSS , (TBILPE-Au & SR I HBERR A Y
. ARG R SR G e SRR SR AT B IR R A 3 T B (9] 247 74 2 9K 2013, 20 (4)
HUA B BEEA TN , AT P T iy A S L At I 2 515,
PRI UA S RIS AL 7 e (81 FhE, F57E, HAL K, B A T B A
SE L 5 X8 DR R Vs 7 B 2 . 40 0 % 2 4.
[1] i 48 kimatrh ']5%1@%[M][§ﬂ”@3&ﬁ’ﬁ}i, 2012,31(7):853.
1999:7 .20, (9] THHUEE IRIRAE R B L e B b 0 L2y 3 2 b
[2] TEMREEA]. & B s KA 5B AR ALAZ [M].3 IR B0 AR B FE[]. 7 A T AR, 2010,9(2) 1128,
RfCEHIRAE,2005.282. (0] i, E R L 4 SRR RO A R I kit
[3] B, XUfg, B Rt 4 S 0RO (LS k 2 = JRIR LB LA 1 FBL AL 223 T O R ] F2 A A B« 40,5 2 A

&Y AR R F NBERA A A LI HP (R MR BE (7] P ) s R 25 22
#5557 5 ,2013,18(5) :532.

[4] VIR, XIRK, fE e, 4 SORH R (2 8 A h g A
NG PRBR[T].06 A 3 2 & ,2012,30(4) : 244,

2009,45(8):910.

[11] XM, =4, B U e ma e - B e - IR B b 27 & ik
ZINDFFE[I). 54744 %, 2005, 33(4) : 535.

[12] FEMG, ZEf8r, B S i sl i Ak 27 A ek i

s POl 250 BFSE s 1 259 A Hr . HLIE : 028-86570439, E- FEPRIR (D). B AL T« AL 52 2, 2004, 40(8) : 470.
mail : huangjuanchj@gqq.com (s H499:2014-03-03 &[] H 1.2014-04-27)

. 3978+ China Pharmacy 2014 Vol 25 Mo, 42 TEZEE 201455



