UNANEa

= « ' v W v fal @ aa & o o a & a =
1389 “sruunsmawuulnifiniufingaindlnia-Aawmesines dmsuinaeiusunagse
ALY wazAn s Wi nsauiuludlegnatlaanng”

lng 9191358 A.guuanad Junsiden medvuall augInemans uninerdeAaling

nuAdeiliaueitlvddwiviimsenuTunagSouay atesitluniouiuludiegalaaivuyud

fesruunNsinadnludfanuulnaduandy (Flow Injection Analysis, FIA) S9uAUEIUATIVIALUY

Ly v

Usgndaiiiaundy  Tasgunsaiiadinisiiluiherdendnnis tadnisiliiuuulidudaansazans
(Capacitively Coupled Contactless Conductivity Detection, C4D) LLaquﬂiaﬁm%GﬂJaﬂmiazm8%163
naon LED (Colorimetric LED-based detector) lngo1@snannis Paired Emitter Detector Diode
(PEDD) ¥m1siiaseilaednansavaneegsadlunseuasnndaduansazaetninesseninglnaduiv
lopulansenlen ey 8.8 vieulvuiedwazlnaniunedulyiea inufisenlelasladavesyisela

wiawewlaile (NH,) udlvarihdeunsaldadionuiia (Gas diffusion unit, GD) luavanerdunesluie

<

+ [ A H o § v i o a Y v
lovau (NH, ) eglunssuadisugaduiisaainteesu silddinisualiindisulumuanududures

a Y ! = v v ¥ Y L3 PN a a‘d’{ a v & ] Y 1
%Liﬁﬂu@ﬁl@&ﬂﬂ mmammamwmlmmaqﬂmm cap WU?%@‘E@G{JUL@Q Turagziiganuiluieulaudegig

LY saa o (Y

wulunszuasnnazlvaluviujisendu Alkaline picrate FuduSioudiifinnudmziu asozfduy

' ¥
aaa v %

WoinufiseuarazlaarsusenaunddduuasaiunsadndygyialamegunsalindnusefvgiuLes

o«

Uiy WevinsieszrnieldaniisiuunzannuInanuisalnean i duldun s9d1nsun1silas1e

giseuavasorAtiuagluyie 30.00 - 240.00 mg/L uaz 10.00 - 500.00 me/L AMEIFU AMTUTY

Y

'
o a

A1AANAINNTATIATIZILA (LOD, 3S/N) vadgiseuarAIavAllumintu 9.0 mg/L wag 0.9 meg/L AuEIAY

finuududlunsIAsIesiaNIn (%RSD < 3%) Bnviedeaunsaias1enilaiiane 31 fredremeadalus
wennilgunsal C4D Seanunsaldinarnisinindiveslaanizlilagnsauisuisarsiregralimanzay
WUIAINLATIZAEULABSLATUNISIY Commercial  conductivity meter 109U T2UUNTAIUITUN

a 3 a a a aa v 1 b4 U o Y 1 ! I v aa
’JLﬂi’]%i/i%?ﬂill']mgLiEJLLaSﬂi@SWHUIUW’]@EJNﬁﬁﬁW’JZﬂNiaiJﬂ‘u A1UIU 20 M98 WAL UTHUMIBUNUID

o v A

b a ! | Al 1 ! U 1 a o U = & (% gj A o dn( =< o
[QMNRN memmlé’ﬂ,mLmﬂmNﬂuammuammgmmummLsuamu 95% ANUUTZTUUNNHUIVUIIUAIU

' £%
Yo o v 1 1 o

Wuswluld azain 590157 wazuseunda fa98uindslmindauslusnuddedazlasunmsiauisesan

&

'
a

Junallemadendmsulsmeiviarasadurunadnisoguduinisasisagy Nellssuunisinadnludd
FIA danansaldiion1siiaszRuuunseuiu (Simultaneous operation) #38lgLNaN1TILATIZALUULAYY

(Stand-alone operation) ALt



Simultaneous determination of urea and creatinine in human urine sample was
proposed using an automatic flow injection analysis (FIA) with cost-effective in-house detectors
by means of contactless conductivity detection and LED-colorimetric detection. Urine sample
was injected into a carrier stream of glycine-NaOH buffer pH 8.8 and flow through a urease
minicolumn for gaseous generation via the enzymatic hydrolysis reaction. Using a gas diffusion
unit (GD), the generated NH; gas was separated and dissolved into an acceptor stream of
deionized water to form NH," resulting in conductivity change related to the urea concentration
in urine. The conductivity signal was measured by an in-house capacitively coupled contactless
conductivity detection device (C4D). At the same time, creatinine in the same sample zone,
carried out from the GD, were reacted with alkaline picrate reagent to produce orange-colored
complex and determined via an in-house colorimetric LED-based detector. Under the optimum
condition, linear range of urea and creatinine were 30-240 mg/L and 10-500 mg/L, respectively.
Limit of detection of 9.0 and 0.9 mg/L for urea and creatinine were obtained. The proposed
system provides good precision (RSD < 3%) with sample throughput of 31 sample/h (for
simultaneous analysis). Potential interference and percent recovery were investigated. In
addition, measurement of conductivity of urine by C4D was also proposed, which is comparable
to the commercial conductivity meter. The system was applied to the measurement of urea
and creatinine in twenty human urine samples. The results show that our method gave good
agreement with the reference methods. We hope that our method would be developed to be
an alternative method for application in local hospital or the Public Health Center. The

developed FIA systems can be used for simultaneous and stand-alone operation, as well.



