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ABSTRACT

A sensitive method has been studied for the datatioh of codeine phosphate in water samples udisgersive
liquid-liquid microextraction coupled with Uv-vidé spectrophotometry. Parameters that affect onekteaction
efficiency, such as kind and volume of the extvacind disperser solvent, extraction time, saltitald were
investigated and optimized. Under the optimal ctods, the linearity of the method was obtainedha range
0.005-10ug/mLwith coefficient of @) 0.9996. The limit of detection and relative stamtdeviation were 0.001
ug/mL (n=7) and 2.85 (c=2g/mL, n=5) respectively. Also, the proposed methad applied to the determination
of codeine phosphate in water samples with satisfg@nalytical results.
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INTRODUCTION

Codeine phosphate (7, 8-Didehydro-4, 5a-epoxy-Fimet-17- methylmorphinan-6a-ol) is predominant &idin
opium [1, 2]. It is considered as a pro-drug, rheti@aed to active compounds of morphine and codéine
glucoronide [3]. But, due to uncontrolled use siteissential to develop an effective method fodé®rmination in
real samples. In many applications, techniquesdcbal employed such as by GLC [41,C [5] and HPLC [6] but
uv-vis spectrophotometry for its availability, siligity, versatility, speed, accuracy, precision awedst-
effectiveness is used in analytical chemistry eigigdor quantitative determination of differenighly conjugated
organic compounds and biological macro moleculdsoAdue to the low concentrations of many analitethe
complex real samples a sample preparation stepdsssary before measurements to improve the séfecid
sensivity [7].

Dispersive liquid-liquid microextraction (DLLME) i& new mode of LPME [8] that some of its remarkable
advantage is simplicity of operation, rapidity, lnigecovery and high enrichment factor and low comsion of
solvents and sample [9, 10].

Nowadays, the use of DLLME technique coupled tovisvspectrophotometry has become very popular lsecafl
its usefulness, low cost and environmental frievets.
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In this study, we developed a dispersive liquidHimicroextraction for the determination of codephosphate in
water samples using uv-vis specrotometry.

MATERIALSAND METHODS

Apparatus and regents

Absorbance measurements were carried out a Uvpdstjophotometer model Jenway 6305 using 300u Ltgjuar
cells. A digital pH meter crison 20+ was used fibippadd measurements. A centrifuge model Hettich ersal was
used to accelerate the phase separation.

Chloroform, 1, 2- dichloroethane, tetrachloridebzare, methanol (for spectroscopy), tetrahydrofouaaetone (for
spectroscopy) and acetonitrile (HPLC Grade) weredufom Merck (Darmstadt, Germany). Also, codeine
phosphate and sodium chloride were purchased fremclk/{Darmstadt, Germany) company.

Codeine phosphate solution (10,@mL) was prepared in methanol and the working solutairodeine phosphate
were prepared daily by proper dilution.

Dispersive liquid-liquid microextraction procedure

A 5mL of a standard solution or real sample wasqdainto an extraction vessel. Tetrahydrofuran (Las a

disperser containing 30uL tetrachloride carbonea(asxtraction solvent) was rapidly injected indduion using a
syringe. A cloudy solution was formed in the exti@t vessel. In this step, the codeine phosphateaiter sample
was extracted into the fine droplets of tetracklercarbone. The mixture was then centrifuged fom5at 3000

rpm. After this process, the dispersed fine drgpbéttetrachloride carbone were collected and wraresported to a
uv-vis spectrophotometer to measure its absorbaticg, (277 nm).

RESULTSAND DISCUSSION

Selection of extraction solvent and disperser solvent

Careful attention should be paid to selection efektraction solvent. It should have higher dertigin water, good
extraction properties for the compounds of interastl low solubility in water. Three solvents indhgl
tetrachloride carbone, chloroform and 1, 2- dichéthane were considered for this purpose (Fig. 1).

Miscibility of a disperser with organic phase (extion solvent) and aqueous phase (sample solutdhge most
important factor for the selection of a dispergerthis study acetone, methanol, acetonitrile attahydrofouran,
which have this ability, are selected(Fig. 2).

According to the obtained results, tetrachlorideboae as the extraction solvent and tetrahydrofolas the
disperser solvent provided maximum absorbancediomte.

It should be noted that the density of tetrachkrihrbone (1.587 g/énhj11] more than chloroform and 1, 2-
dichloroethane (1.253 g/cnand 1.483 g/cr respectively) [11], also the solubility of tetrdmride carbone is less
than chloroform and 1, 2- dichloroethane; thereftire selection of tetrachloride carbone as theaetion solvent is
justified.

Table 1. Quantitativeresultsfrom DLLME of codeine phosphate

Analyte RSD%%(n=5) EF® LR°(ugmL?) r2¢  LODY(ug.mLY)(n=7)
Codeine phosphate 2.85 45 0.005-10 0.9996 0.001
2 Relative standard deviatioR Efficiency factor? Linear range;® Correlation coefficient? Limit of detection

Table .2. Theapplication of presented method for deter mination of codeine phosphatein different water samples

spiked with 2.0Qug.mL* spiked with 8.0Qug.mL*
Samples concen found(g.mL™) concen found(g.mL™)
mean(n=3) Recovery(%)(n=3)mean(n=3)  Recovery(%)(n=3)
Tap water 2.12+0.12 94.34+2.00 7.97+0.56 99.62+2.80
Beshghardash river  1.99+0.09 99.5+2.52 8.50+0.10 106.25+2.42
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Figure 1. Effect of extraction solvent on absor bance of codeine phosphatein DLLME
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Figure 2. Effect of disperser solvent on absor bance of codeine phosphatein DLLME

Effect of volume of extractant

It is essential to select a volume of extractiotvesat for the DLLME process. Different volumes etrachloride
carbone (10, 30, 50, 70, 80 and 10 were investigated. According to Fig. 3, the nmaxm of absorbance
obtained at 3@L, and with the increase of extractant volume,aghsorbance due to the dilution effects of sample in
sediment phase decreased.

Effect of disperser solvent volume

To study the effect of disperser volume on the dizmtce of codeine phosphate, all experimental tiondi were

fixed except volume of tetrahydrofouran (0.5-1.5)mChe results are shown in Fig. 4. Accordingte bbtained

results, the absorbance increased till 1mL and tleemeased, this may be due to that the cloudyg &atot formed

well by increasing volume of tetrahydrofouran ahereby the extraction is disturbed. On the othedha the high

volumes of disperser volume, stability of codeitmgphate in water increases, therefore, the absoebdecrease
because of distribution coefficients decreasingdL volume was chosen as optimum volume for disgers
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Figure 3. Effect of volume of extractant solvent on absor bance of codeine phosphatein DLLME
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Figure4. Effect of volume of disperser solvent on absor bance of codeine phosphatein DLLME
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Effect of ionic strength

The addition of salt improves the extraction effitdy in many conventional extraction processesaBse the
organic acceptor/ aqueous donor phase distributh@fficient can be enhanced by increasing the istriength of
the aqueous sample [12-14]. This phenomenon helgatance the affinity of the acceptor phase ferahalyte
molecules. Sodium chloride is commonly added tdygical sample [14]. To investigate the effect iosirength on
DLLME performance, a number of experiments werefguered by adding different amount of NaCl (0.4-4 %(
wi/Vv)) while other experimental conditions were kephstant. The results obtained showed that thédadlpositive
effect on the extraction efficiency of the codepi®sphate. The optimal concentration of NaCl wasiobd at 2%
(wWiv).

Effect of extraction Time
In DLLME, extraction time is defined as intervaingé between injection the mixture disperser (tetabfpuran)
and extraction (tetrachloride carbone) into theemgis sample and starting to centrifuge. The foonatf the
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cloudy solution increase transition of the analyfagqueous phase) to the extraction solvent. Sulesgigu the
equilibrium state is achieved quickly so, the esticm time is very fast. In this work the effect eftraction time
was examined in the range 5- 20 min with constapeemental conditions. Fig. 5 shows the dependeridbe
absorbance of codeine phosphate on extractionaimdeaccording to this curve, the optimum of extoactime is
10 min.
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Figure5. Effect of extraction time on absor bance of codeine phosphatein DLLME
Quantitative Analysis

The characteristic calibration data listed in Talilevas obtained under optimized conditions. Tivétlof detection
(LOD) calculated based on 38 (where, §and m are the standard deviation of the blank &medstope of the
calibration curve, respectively).

The preconcentration factor defined as the ratithefconcentrations of analyte in the settled plaasktthe aqueous
sample solutions also, reproducibility based oatiet standard deviation was studied by extraciingater sample
spiked with 2ug/mL of codeine phosphate

Real sample analysis

The proposed method was applied to the determimaifocodeine phosphate in water samples. Tap vwedesr
collected from Bojnourd, Iran. The other sample walected from the Beshghardash River. The reshltsv that
the contents of codeine phosphate in the sampéeallannder the detection limit. Therefore, sepasgtmples were
spiked at two levels of the target compound. Ireoi test the present method, the relative redcesef codeine
phosphate were calculated and reported for thevitpr and Beshghardash river water samples (Ta2hléhese
results demonstrate that the waters matrices havegfect on the DLLME procedure.

CONCLUSION

A dispersive liquid-liquid microextraction methodupled to Uv-vis spectrophotometry was used foerfgination
codeine phosphate under the optimum condition (5water sample, 1mL tertrahydrofouran as disperskesb
containing 3QL tetrachloridcarbone as extraction solvent)

in water samples. The results show that this metisoduitable for extraction and determination ofleine
phosphate without sample matrices.
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