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ABSTRACT

A new FIA method is described for the determination of L — arginine in
blood and urine samples. The method is characterized by sensitivity, sm-
plicity and fast, it is based on formation a red color product between L-
arginine and a-naphthol in the presence of sodium hypobromite, as oxidiz-
ing agent which oxidized the reagent of a- naphthol, the oxidizing product
condenseswith L — arginine, the colored product measured at A, 501 nm.
Chemical and physical parameters have been investigated, the linear dy-
namic range of L-arginine was 3-1400ug.ml* while correlation coefficient
(r) was 0.9979, percentage linearity (r®%) C.0.D. was 99.58 %. Limit of
detection (1pg.ml™?) for the lowest concentration inthelinear dynamic range
of the calibration graph with RSD% (n=10) < 2% for concentration 60 and
800ug. ml*. The method has been successfully applied for the estimation
of L- Argininein blood & urine samples and the FIA procedureis able to
estimate these samples with athrough put of 52 sample/ h. A comparison
was made between the official method with the developed method viathe
paired t-test and F- test. It'sindicate that there were no worthy differences
between either methods. therefore the new developed method of FIA can
be adopted as a substitute method for determination of L-arginine.
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INTRODUCTION

Amino acids (AAS) resulting from thedigestion
of proteinaceousfood in the gastrointestinal tract of
human beings are mainly used for the biosynthesi s of
proteinsand peptides. They are catabolized to amajor
extant in theliver to yield mainly 2-oxo acids and
glucose which are further metabolized and urea*2.
Low amount of AA Sentering thekidney with the blood
stream are neither metabolized nor reabsorbedinthe
glomerular nephrons of the kidney. On average
guantitiesof0.4— 1.1g of free AAS are daily excreted

in the urine of healthy adults®. L — arginine is an
essential amino acid particularly for the developing
addescents which had been documented since the
1889 s. L — arginine was involved in numerous
metabolic path ways: comprisingthesynthesisof urea,
creatine and agmatine and also the physiological
forerunner of nitric oxide, a mediator released by
vascular endothelial cells. That accounts for the
biological activity of endothelium — derived relaxing
factor metabolic disordersof arginine catabolism can
lead to periodica and enduring hyperarginineerniawith
the last one, certain cases but not all of them are
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mentally?4, It was necessary to take worthy
mai ntenance with the quantity of nourishment and
pharmaceutical preparations (regarding theamount of
amino acid).

The determination of guanido acetic acid in
biologicd materia by meansof quantitative Sakaguchi
reaction has so far depended upon the use of
adsorbentsto free the solutions of any argininewhich
may be present’>¢. A more direct method for the
removd of argininefrom biological fluidswould seem
to be by enzymatic hydrolysis with the enzyme,
arginase. It's application to the determination of
argininein dog blood™ and in protein hydrol ysates®
have been aready described. Whenthesameandytica
procedure was applied to fresh human urineand to
24 hour collections of urine, it was found that the
intensity of the Sakaguchi reaction was the same.
Whether or not the urine had been previoudy treated
with arginasg®. Thismethod reliesupontheformation
of ared colored complex produced by arginine and
other monosubstituted guanido compounds in the
presence of a.—naphthol and alkaline hypobromite™.
Several analytical methods***1 had been devel oped
for thedetermination of arginineand the mgjorities of
them were applicableto microgram amountsand have
anarow dynamic range of determination. Among these
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were HPLC with UV — detection and turbidimetry.
Pulsed amperometry for determination of arginineuses
high anodic  potential polarization,
spectrophotometry*8221,  |onization mass
spectrometry hasal so been used for the determination
of argininewith high sengitivity but suffersfromamore
time overriding techniques and expensive
instrumentation. Chemiluminescencewasan aitractive
analytical method due to its sensitivity, ease and
simplified of operation especially to trace biological
substance andysisbut thismethod had not been widely
used in practice.

Some studies*3%8 involved enzymeswhich made
theexperiment more expens ve and required morecare
for maintaining theactivity of theenzymes. Theaim of
our study was (i) to demonstrate the applicability of
FIA / Merging Zonestechniquesfor thedetermination
of L —arginine in human urine and blood serum without
treatment of samples that needs 20 min only for
determination (ii) to measure quantitiesof daily L —
argininein hedthy adults(iii) to determinewhether L —
argininearedtill after afasting period using colorimetric
estimation of L —arginine as described by Sakaguchi®.
(iv) to estimatetheamountsof L- arginineinurineand
serum following simulation by pharmaceutical
formulationsintake.

RC

Schemel : Schematic diagram of FIA-M er ging zonessystem wher e, Sp with FC; spectr ophotometry with flow cell, R.C.;
reaction coil, 1.V.; injection valve, P.; Perigtaltic pump; R.; recorder and w.; waste(L ,, Arg.in NaOH) (L, e-naphthol with

urea) (L,, NaOBr)
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EXPERIMENTAL

Apparatus

For batch procedure, was carried out on shimadzu
UV- 1800 (Japan) double beam spectrophotometer and
quartz cell withan optica path length of 1 cm. For FIA
procedure used aquartz flow cell with 100ul internal
volume. A perigtalticpump/ oneline(Master flex C/L,
USA) whichwasused to transport thereagent solutions,
al spectrd wereconducted on aOptimavisble SP- 300
digital snglebeam recording spectrophotometer (Japan),
for theabsorbance measurementsaspeek height through
(Kompensograph, C1032, Simens) or absorbancewith
digitd multimeter (DT 9205A, China). Injectionvave
(homemade) (six —three ways which including 3-loops
madeof Teflon) that |oaded with samplewith few drops
of sodium hydroxide(loop ), a-naphthol and urea(loop,)
and sodium hypobromite (loop ,) based on merging-
zonestechniquewereemployed using suitableinjection
volumesof sandard solutionsand sample. Hexiblevinyl
tubes of 0.25 mm internal diameter were used for the
perigtatic pump, thereaction coil wasmadeof glasswith
internd diameter of 2mm. Thedidtilledwater waschosen
to beacarrier which combined with injection sample
(blood or urine) in basi ¢ solution of sodium hydroxide
(L)), and they merged with the reagent of a-naphthol
with urea(L ,), then mixed with sodium hypobromite
(L,). Thechemicalswere merged inreaction coil with
length of 50 cm, injection sampleof 42.19ul. Flow rate
of carrier of 5.5 ml.min'%, the colored product formed
wasmeasured at 501 nm asapesk heightinmV. Fow
system (scheme (1)) that used for detection and
determination of argininein blood and urinesamples.

Materialsand reagents

Analytical reagentsgradechemicalsand distilled
water wereused throughout.
A standard solution of L-Arginine

(CH,N,0O,, 174.2g.mol*, BDH) (2000 ng.ml*
=1.15x102M) wastransferred to a200 mL volumetric
flask and was dissolved and completed to the mark
with distilled water, moredilution weremadewhenit
were necessary.

Sodium hypobromite(0.25M NaOBr)
Sodium hypobromite (0.25 M NaOBr) was

—— U] Paper
prepared by dissolving 5 g of NaOH (1.25M) in 100
mL distilled water, then added 0.64 mL Br, (density =
3.103g.cm®).

A stock solution of sodium hydroxide

(40 g.mol, BDH) (2.5 M) was prepared by
dissolving 10 g of NaOH in 100 mL volumetricflaskin
digtilled water.
A stock solution of a-naphthol

(M.wt =144.17 g.molt, BDH) (1.4x10°M) was
prepared by dissolving 0.02 g of a-naphthol in 95 mL
of ethanol, shacked well and completedto 100mL in
volumetric flask with distilled water. Taking 20 mL of
thisstandard solution and diluted with distilled water in
100 mL volumetricflask.

A 10% ureasolution

A 10% ureasolution was prepared by dissolving
10 g of urea(BDH) in 100 mL of distilled water in
calibrated flask to prepare 1.67 M urea.

Physiological samples

Urine & blood samples were provide by four
healthy adultstaking the drug of arginineasastrainer
no.1[male48yearsold, 80Kg], no. 2[mae27 years
old, 75K ], no. 3 [femae50yearsold, 85Kg], no. 4
female[25yearsold, 55K(g].

Collection and treatment of urineand serum
e Urinesamples

Urine samples was collected and separation by
centrifuge at 3000 rpm for 20 second to remove any
precipitant foundin urinethen usedimmediately inthe
andyss.
¢ Blood samples

Blood sampleswas collected and stored for 10 min
inroom temperature to form the clot which makethe
separation process eas er, then put the blood samples
in centrifugeat 3000 rpm for 15 minto separation serum
from blood. Takethe serum and treated with ammonium
sulfate 65% to remove al proteinsthat effect onthe
anaysis, the advantagesof using NH,SO,, ammonium
sulfated? in preci pitation of proteinsare; 1/it doesnot
havealargeheet of solution, dlowing heat generated to
beeasly dissipated, 2/ at saturation, itisof sufficiently
high molarity that it cause the precipitation of most
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protein, 3/ its concentrated solutions are generally
bacteriostatic, 4/ in solution, it protects most proteins
from denaturation. However, proteinsin cell culture
medium containing surfactantsas pluronicf -68 cannot
be precipited with ammonium sulfate. 5/ its saturated
solution (4.04M) at (20C) has adensity of 1.235 g.
cnr® that does not i nterfere with the sedimentation of
most preci pitated proteinsby centrifugation. Takethe
solutionand put itin centrifugefor 20minat 3000 rpm.,
then separatethe serum from the precipitant and used
intheandyss.

M ethodology

Themanifold systemfor determination of arginine
viaspectrophotometric detection with a-naphthol to
formred colored product is composed of onelineas
shown in scheme (1), theline constitutesthe carrier
stream (distilled water), which leadsto theinjection
vave, whichalowstheuseof 42.19ul injection sample
& flow rate 5.5 ml. min. the carrier merged with
injection sample (blood & urine) in basic medium of
sodium hydroxideL ,, and they merged with thereagent

N, _-NH
!IUH
{?H:h e H
H=C=—NH, -2NaOH
COOH
L-Arginine
I
Hr
- = <°\~- - —
‘ HN= HH-C ]
|
! L O
t?"m (?Hrh
H=C—NHy H=(C=—NH;,
!
Red colored imﬂ COOM
]JTOdllCt i 1"
Scheme2 : Thepr oposed mechanism of thereaction between L -ar gininewith a-naphthol in an alkalinemedium
1.2
1 1 /\
od
2 04
0.2
0 T
0 0.2 0.4 0.6 0.8 1 1.2

Mole Arginine / Mole of Axginine + Mole of «-naphthol

Figurel: Continuousvariation plot of thereaction between L -ar ginineand a-naphthol using batch procedure
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a-naphthol with urea. L ,, then mixed with sodium
hypobromiteL . All of these chemicasweremergedin
reaction coil withlengthof 50cminicebathwithstirring
(5°C), injection sampleof 42.19ul. Flow rate of carrier
of 5.5 ml.min?, the colored product formed was
measured at 501 nm as peak height in mV. Survey
through theliterature?! therewere severd mechanism
were reported, but the author believe that the most
possi ble mechanismsasshownin scheme (2).

The stiocheiometry of the reaction between L-
arginine and a-naphthol was tested using continuous
variation method. In thismethod, Job’s method was
applied by putting 1 to 9mL of 20 ug.mL-1 of arginine
inaseriesof 25 mL volumetricflask, and putinicethen
adding 1 mL of 2.5M sodium hydroxideand 9to 1 mL
of 1.4x10-3M a-naphthol, mix well for 2 min, then
added 0.1 mL of sodium hypobromite (0.25 M), the
solution was shaken for 4 sec., then putting 1 mL of

——  Fyl] Peper
Spectrophotometricstudy

A dilutesolution of arginine (35ug.ml™) when mixed
with sodium hydroxide (2.5M) inice bath (5°C) as
reaction medium then followed by adding of a-naphthol,
after that added of sodium hypobromait asoxidizing
agent. A red color product formed then added ureato
remove the excess of sodium hypobromait and to
stabilized the color of the product for at less 1 hour®,
The product shows maximum peak at 501 nm against
reagent blank asshowninFigure2.

Batch spectr ophotometric deter mination

Intheexperiments, 20 ug.ml™ of argininewastaken
in25 ml volume and performed by change onefactor at
atime and keeping the other conditions fixed and
TABLE 1: Stability constant of colored product of arginine

with a-naphthol in presence of sodium hypobromite as oxi-
dizing agent in an alkalinemedium

, . K(L.mol™
urea(1.67 M) and thoroughly mixed, after 10 minthe Am  As a cM) (L-mol)
absorbancewasmeasured versusreagent blank atAmax ~ Arginine or (M)
501 nm, asshowninFigurel o o

) , 0.772 0699 0.095 1.148x10 2x10
Theresultsobtained from Figures 1 show that 1:2 § §
colored product was formed and measured at S01NM.  « average of five determination
2802 v T T T
2000 1 -
B
2
1.000 ] .
.
Vi \
.f// 1
~ \
L./ ) %
. \
O C00 2 : e - :
190,00 400 00 00 o0 £00 00 1000 00 1100.00

.

Figure2: (A) Absor ption spectra of the colored product, 35 pg.mL™ of L -ar ginine against reagent blank and(B) blank

againgt digtilled water
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1.2 4 optimized. Series of dilute solutions of sodium

hydroxide (0.1-1.2M) were prepared. It can be seen

14 that thereisanincreasein sengtivity of responsewithin

increase of sodium hydroxide concentration asindicate

0.8 inFigure 3. Therefore, 1 M of sodium hydroxidewas

. chosen as the optimum concentration for the work

é 0.6 4 conducted inthisresearch.

' e Effect of ureaconcentration

0.4 1 Series of urea solutions of (0.1-0.8M) was

prepared. Each measurement was repeated for three

0.2 1 times, Figure4 showstheresultsobtained whichindicate

that theresponseisincrease with theincrease of urea

0 v y v . v . ' concentration and theresponse almost stablewhen the

0 02 04 06 08 1 12 14 concentrationreachto0.5M and more, fromthispoint

Conc. of NaOH (mol.L) wesuggest that the 0.3 M wasthe perfect concentration
Figure3: Effect of the concentration of NaOH in (M) of _UreaWhiCh gavethe highest absorbance because of
this reason 0.3M was chosen for subsequent

1.4 + .
experimentd.
A1 e Effect of a-naphthol concentration
e 1 Theeffect of different concentrationsof o-naphthol
214 1.2 1
1 1 1 4
i 0.8 -
0 ” - - v > %
0 0.2 0.4 0.6 0.8 1 = L
Conc. of urea (mol. L") 0.4 1
Figure4: Effect of ureaconcentrationin (M)
0.2 4
0.8 - ‘
0.7 4 0 T
iy 0 0.1 0.2 0.3 0.4
= Conc. of NaOBr (mol.LY)
s Figure6: Effect of sodium hypobromite concentration
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Figure5: Effect of a-naphthol concentration in (M)
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observing theinfluenceof the product on theabsorbance. & & s

Optimization of chemical parameters e ol o napkaai )

e Effect of sodium hydroxide Figure7: Effect of variation of concentration of a-naphthol
Theeffect of sodium hydroxideof thereactionwas ~ €xPressed as peak height (mV)
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=3)

Peak height expressed in
mv(n

0 Ll L] Ll T L]
0 0.1 0.2 0.3 0.4 0.5

[NaOBr] (mol.L?)

b 1

167.3 176.4 .
| S|

128.67
100.4

L k* L %L\d

0 =1 e 3 4 5 6 7
Figure8: a/Effect of sodium hypobromite concentration b
/ Responseprofile

(1x10%-1.4x10°M) was studied. Theresults obtained
indicatethat 8x10*M wasoptimum concentrationwith
the best absorbance asshownin Figure5.

e Effect of sodium hypobromite concentration

Theeffect of sodium hypobromitewasinvestigated.
Figure 6 shows that an increasing in the sodium
hypobromite concentration which causing decreasein
sengitivity, that the optimum concentration of sodium
hypobromitewas0.1M gaveregular responsesand was
chosenfor subsequent experimenta.

FIA —merging zones spectrophotometric

——>  Fyll Paper
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Figure9: Effect of sodium hydr oxide concentration on peak

height for oxidation condensation reaction of L -arginine
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Figure10: Effect of different concentration of ureaon the
reaction of L - argininewith e-naphthol using sodium hypo-
bromiteasoxidizing agent
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Figure11: Effect of flow rateon peak height in mV
determination

Thebatch method for thedetermination of arginine
was chosen as a basis to develop a FIA procedure.
Themanifold used for thedetermination of argininewas
designed to provide variabl e reaction parameter for
enlargement of the absorbance signal generated by the
reaction of L-argininewith a-naphthol and urea in ice
path, then added hypobromait as oxidizing agent.
Optimum absorbance expressed as peak heightin mv
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TABLE 2: Effect of a-naphthol concentration on the measurement of peak heigh for [L -ar ginine-a-naphthol -OBr-] system

Confidenceinterval

Concentration of [a- Absor bance as peak Standard Repeatability of the mean

naph.] M (n=3) mV (x) height deviation 6.1 %RSD s
Xt l:OAOS ﬁ

1x10* 49 1.00 2.04 49+5.16
5x10* 102 1.80 1.76 102+4.45
8x10™ 120 0.00 0.00 120+0.00
1x10° 168 1.28 0.76 168+5.60
1.2x10° 171 1.16 0.68 171+2.90
1.3x10° 127 2.31 1.88 127+4.76
1.4x10° 130 0.00 0.00 130+0.00
1.5x10° 121 0.00 0.00 121+0.00

TABLE 3: Effect of sodium hydroxide on peak height using optimum parameters

Confidenceinterval

Concentration of sodium Absor banc_e as peak Standard Repeatability of the mean
hydroxidein (M ) (n=3) mV (X) height deviation o1 %RSD L o
XTlygs \/ﬁ

0.1 61 0.00 0.00 61+0.00

0.3 86 0.07 0.08 86+0.18

0.5 123 0.00 0.00 123+0.00

1 148 1.00 0.68 148+2.53

1.5 158 0.10 0.06 158+0.25

2 341 0.00 0.00 341+0.00

2.5 345 0.02 0.62 345+0.05

3 271 0.00 0.00 271+0.00

(n=3) wasobtained whenthesamplearginine (35ug.ml The chemica parameters such asconcentration of

1) and sodium hydroxide (2.5M), areagent (1.4x10°  reagent used for oxidization & condensation reaction
3M of a-naphthol in 1.67M of urea), 0.25M of sodium  andthephysica condition such assampleand reagents
hypobromat wereinjectedinL , L, and L, respectively  volumes), flow rate, reaction coil length, temperature
intoacarrier stream of distilled water with flow rate  and injection time that effect on the response of the
5.5ml.min?tasshownin scheme(1). reaction werestudied and optimized.
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TABLE 4: Influenceof variation of flow rateof carrier

Confidenceinterval of
Average peak

Pump speed.indication Flow rate (|_”nL/min) height (n=3) . %RSD the mean
approximate (Carrier) _ 5.,
mV Xt to.osﬁ

55 11 269 230 140 269+0.58

6.0 20 291 0.00 0.00 291+0.96

6.5 2.9 323 106 0.32 323+0.81

7.0 45 328 0.23 0.07 328+0.18

7.5 55 364 110 0.38 364+0.00

8.0 6.3 163 061 0.23 163+3.50

TABLE 5: Effect of reaction coil length

Confidence interval of the mean

Average peak
Reaction coil length in cm " _ On1 % RSD it O
eight (n=3) mV XE1s n
50 364 122 0.34 364+3.10
100 160 0.00 0.00 160+0.00
150 140 1.00 0.71 140+2.50
200 130 0.00 0.00 130+0.00

TABLE 6: Influence of temper atureon response expressed aspeak height (mV)

Confidenceinterval of the mean

Temperature Average peak height (n=3)

. Gn1  %RSD B -

C mV X £ 105 N

0 164 1.00 0.61 164+2.50

5 252 0.71 0.28 252+0.71

25 121 0.0. 0.00 121+0.00

45 117 2.00 171 11745.10

Chemical variables Sudied, theconcentration (1.2x10*M) of a-naphthol was

chosento gavethe optimum responsewhich represented
by pesk height in mv. Thisconcentrationwaschosen for

Theeffect of different concentrationsof a-naphthol subsaquent experimental, theresults obtained asshown
whichsolubleinethanol 99% (1x10*-1.5x10°M)was i F gure7 andtabulatedin TABLE 1.
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Figure13: Effect of volumesvariation of injection sample&

reagents profile

Figure 15: Effect of variation of purgetime on response

TABLE 7a: Summary of calibration graph resultsfor thedeter mination of L — arginine by FIA method

Y(mv)= a£S,t+b=Syt . ¢ Irl vn —2
H _ 1 tab R —
M easured Lme.ax. range of L VIt
o argininefor n=3 L-arginine (ng.ml™) at confidence (2
L-arg nine . interval 95%
(ng.ml™) (ng.ml™) 1204 at 95%, n-2
0.9979
. )
1-2000 3-1400 0.243:0.0342+0.025:0.00136[g.] peml™ () gocs 5 77092 4684
99.58

Analysis of variance was carried out as shown in table (ANOVA) which indicated that th‘

= FL =4667 AAF_, = 826.920

there for , it can be concluded that there is an important relationship between the concentration of arginine and the response

obtained.
TABLE 7b: ANOVA for linear equation resultg®*%l
Source Sum of squares Dy M ean square Fea = Si9/S,°
Regression > (¥i—¥. = 719994.7067 V=1 719994.7067
826.920
Error > (vi-¥i) = 11319.0266 V,=13 870.694
Totd 731313.733 14

Hralytical CHEMISTRY o
)4#7MW



ACAIJ, 16(7) 2016

Bushra B.Qassim

315

—————— 7

Full Peper

TABLE 8: Limit of detection of arginineat optimum parameters

Based on the value Linear .
of dope uation Limit of
Gradual dilution for the minimum concentration P « qguantification
in calibration graph o
o 358 YMV)=Yet  imv)myee108,
x=slope 33, =Y
lug 0.12 ng 253.3%ug 382ug
5.7x10°M 6.9x10*M 1.43x10°M 2.19x10°M

Y, = average response for the blank solution (equivalent to intercept in straight line equation , S,= standard deviation of

blank solution , x = value of L.O.D. based on slope

TABLE 9: Repeatability of L-arginineresults

Confidence interval of the mean

[Arg.] Number of Peak height Standard  Repeatability
_ on—1
pg.ml™  measuring (n)  ¥,(n=10) (mV) Deviation R.S.D % _ —
Vittoe, VI
60 10 175 1.05 0.60 175+ 0.746
800 10 500 2.16 0.43 500 + 1.545
ol 2 decreasein peak height asshownin Figure9whileat
e 200 y 106‘_:96;;; 159.0 P ' higher concentration, whichledincreasein pesk height,
§ 600 1 & P il 2.5M was chosen as the best sensitivity and
£ o) - repestability,asshownin TABLE 3.
- wi , e e Effect of ureaconcentration
] 200 1
[-"

*.
5
100 r
04
0

500 1000 1500
[L-arginine | pg.ml!
Figure 16 : Linear calibration graph for L-Arginine

concentration in pg.ml?
e Effect of sodium hypobromite concentration

A series of solution ((0.1-1.6M) were prepared,
each measurement was repeated for three successive
times. It can be seen that sodium hypobromite so effect
ontheresponsefigure (8a,b) showsthat increaseinthe
responseintengity with increasing sodium hypobromite
concentration. For thisreason 0.25M wasregarded as
the best concentration for further work.

e Effect of sodium hydroxide concentration

A set of experiment were carrying for chosenthe
optimum concentration of sodium hydroxide. It was
observed that in low concentration, which leads

The effect of various concentration of ureawas
performed and 1.67M was chosen to be the optimum
concentration to gave excellent responseasshownin
Figure 10. Ureaadded to removethe excessof sodium
hypobromite and toincreasethetime of stability of the
colored complex formed.

Physical variables
e Effect of flow rate

Theeffect of flow rate of distilled water ascarrier
of sampleand reagentsin therange (1.1-6.3ml.min'%)
was investigated using optimum concentration of
reactants. Theresults obtained tabulated in TABLE 4,

a5.5 ml.min! waschosen to betheoptimum flow rate
of thecarrier asshowninFigure 11.

e Effect of reaction coil length

A reaction coil length wasan important parameter
becauseit effect directly on theresponseof thereection.
Theinfluence of the length of the reaction coil was
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Figure17: Responseof repeatability measur ementsof L -ar ginine concentr ation using CFIA method

evauatedintherange (50—200 cm) with 2 mm internal
diameter. A 50cm was chosen to be the optimum
reaction coil length which gave highest peak with low
dispersion level as shown in Figure 12. The results
obtained wasclarifieditinTABLES

e Effect of injection sampleand reagent volumes

Theinjection volumes of sampleand reagent were
studied by using different lengths of loopsand using
openvavemodewith 0.7 mminternd diameter of loops,
theresultsobtained clarified that injection volumes of
sample (argininewith few dropsof sodium hydroxide),
reagents (a-naphthol with urea) and sodium
hypobromitewas (42.19, 43.8, 54.95) ul, respectively,
gavethe highest response asshownin Figure 13.

e Effect of temperature

Theeffect of temperatureon thecolor intensity of
the product was examined as shown in TABLE 6.
Partically, amaximum absorbance was obtaned when
thecolor developat 5°Cinicebath with stability of the
product at least 1 hour asshownin Figure 14.

e Effect of PurgeTime

Theeffect of purgetimeontheresponseanditis
sengtivity wasfollowed using the optimum physicd and
chemica parametersachievedin previoussections. (5,

HAralytical CHEMISTRY o

10, 15, 20, 25, 30, 35) sec were used inthisstudy in
additionto dlowedtheinjectionvaveintheopen mode
viathe carrier stream was studied, asshowsinfigure
(15). Open time more than 35 sec was chosen as
optimum purgetimeto complete purge of the sample
looptoflow cell.

Analytical parameters

Under the optimum parametersabove, calibration
graph of L-argininewasconstructed by plotting average
peak height (n=3) in mV asafunction of the analyte
concentration. Linear caibration graph for theindividua
determinationintherangeof 3— 1400 pg.ml*for L-
arginine. Theobtained resultsweretabulatedin TABLE
(7(a), (b)) whilether darificationwasinFigure 16 which
showsthedifferent of response with concentration of
L-arginine. TheFIA —merging zones is most suitable
cause of its samplethrough put of 45 sample/ hour,
have a good recovery and wider linear range of
cdibrationcurve.

Detection limit

Detection limit for argininewas conducted using
three different approach astabulated in TABLE 8.

Repeatability study
Ten successiveinjection samples measurements

Au Judian Jourual
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TABLE 10: Paired t-test for FI A method with quoted value using standar d additionsmethod for thedeter mination of L -

argininein blood and urine samples

Practical content Official aired t- 9506
Sample Kind of — ' test frap 1 95%
D ¥d on-1  Rec% method _ = confidence
no. sample  Quoted New v v4von .
Rec% . interval n-1
value  method / on-1
40 3989 011 99.725
1 Blood 40 39.75 025 0.123 0.121  99.375 1.73<4.303
40 3999 0.01 99.975
100.2
80 7999 0.01 99.988
2 Blood 80 7908 002 001 90 99975 2.40 < 4303
80 80 0 100
20 19.78 0.22 98.9
3 Urine 20 1999 0.01 0.077 0.110 99.95 1.19<4.303
20 20 0 100
99.99
60 5089 011 99.82
4 Urine 60 5099 001 011 0.1 99.98 1.87<4.303
60 59.79 0.21 99.65

* Average of Six determinations

were carried out for repeatability study for the
determination of arginineby measurementsof thecolored
formed by Sakaguchi reaction of L-arginine at
concentration 60, 800 pg.mltinthe presenceof sodium
hypobromite asan oxidizing agent. TABLE 9 show the
results obtained, whilefigure (17a&b) indicated the
responseprofile.

Analytical application

The developed method was applied for
determination of argininein blood and urine samples
takingfromfour different peopletakethedrug of arginine
as strainer. It was compared with official method,
TABLE 10 showstheresultsa confidenceinterva 95%,
paired t-test was aso used. The obtained results
indication dearly that therewasno significant difference
between the new FIA method with officia method® at
95%, confidenceinterval asthecalculated t-test value

islessthan tabul ated t-test value.
CONCLUSION

The suggested method flow injection analysisis
rapid, simple, sensitive & inexpensive for the
determination of argininein biologica samples(blood
& urine). Themethod isbased onthereaction oxidation
of a- naphthol and condensation with arginine in basic
medium (sodium hydroxide) using sodium hypobromite
asoxidizing agent and ureaas stabilized agent of colored
product with ableto determinethe samples (through
put of 52 sample/h). The RSD% < 2 and good
agreement wereobserved for all samples, whichisan
indication of satisfactory accuracy and precision of the
suggested method. Thesuggested method uses cheaper
reagentsand ingruments. Thestandard additionsmethod
wasused to avoid matrix effects.
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