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ABSTRACT

Two flow injection analysis systems were designed, fabricated and investigated
for determination of arbutin and curcuminoids.

First, a flow-injection analysis

procedure is proposed for the determination of arbutin contents in pear fruits and
commercial whitening creams extracts. It is based on the measurement at 514 nm of a
red colored product formed by the complexation reaction between arbutin and
4-aminoantipyrine in the presence of hexacyanoferrate (III) in an alkaline medium.
Under optimum conditions, linear calibration graph was obtained over the
concentration range of 1.0 - 30.0 Pg mL-1. The detection limit (3V) and the limit of
quantitation (10V) were 0.04 Pg mL-1 and 0.13 Pg mL-1 respectively. The method
was successfully applied to the determination of arbutin in pear fruits and commercial
whitening creams extracts.
Second, a flow-injection analysis procedure is proposed for the determination of
curcuminoids content in turmeric extracts. The method is based on the formation of a
red colored complex between 4-aminoantipyrine and curcuminoids, in the presence of
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potassium hexacyanoferrate (III) in alkaline media. Under the optimum conditions,
linear calibration graph was obtained over the concentration range of 5.0 - 50.0Pg
mL-1. The limits of detection and quantitation were found to be 0.6 Pg mL-1 and 1.8
Pg mL-1 respectively. The proposed method was applied to the determination of
curcuminoids content in turmeric.
Sequential injection analysis with lab-at-valve was developed for determination
of solasodine in various Solanum species fruits.

The method is based on the

formation of ion-association complex between solasodine and methyl orange which
can be extracted into chloroform before spectrophotometric detection.

Sample,

reagent and chloroform are sequentially aspirated via a multiposition selection valve
attached with an extraction coil where the extraction process is performed. The
aqueous and organic phases were separated in a lab-at-valve unit attracted to one of
the ports of the selection valve. The ion pair complex in the organic phase was
measured spectrophotometrically at 420 nm. The proposed method was successfully
applied to the determination of solasodine in various Solanum species fruits.
A novel chemiluminescence microfluidic system incorporating a molecularly
imprinted polymer (MIP) preconcentration step was used for the determination of
chloramphenicol in honey samples. The molecularly imprinted polymer was prepared
by using chloramphenicol as the template.

When the sample containing

chloramphenicol was introduced into the microfluidic device it was first preconcentrated on the MIP then detected by an enhancement effect on the
chemiluminescence reaction of tris(2, 2’-bipyridyl) ruthenium(II) with cerium(IV)
sulphate in sulfuric acid.

The CL intensity was linear in relationship to the

chloramphenicol concentration from 1.55 × 10-4 - 3.09 × 10-3 Pmol L-1 and the
detection limit (3V) and the quantitation limit (10V) were found to be 7.46 × 10-6Pmol
L-1 and 2.48 × 10-5Pmol L-1 respectively. This method offered a high selectivity and
sensitivity for quantitative analysis of chloramphenicol in the honey sample.
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¦·¤µÁnµ´0.6 Â¨³0.18 Å¤Ã¦¦´¤n°¤·¨¨·¨·¦µ¤¨Îµ´ Åo¦³¥»rª·¸ ¸É¡´µ ¹Ê Îµ®¦´
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Á¤°¦r¨°ÂÃ¤Á¨»¨Á¦¸¥¤ ¹ÊÃ¥µ¦Äo¨°Â¦¤Á¢·°¨Á}Â¤n ¡·¤¡ro ÂÃ¤Á¨»¨Á¤ºÉ°
µ¦¨³¨µ¥´ª°¥nµnµÁ oµ¼nÅ¤Ã¦¢¨¼°··· ´Ê°Â¦µ¦¨³¨µ¥´ª°¥nµ³¼ÎµÄ®oÁ o¤ o
¡°¨·Á¤°¦r¨°ÂÃ¤Á¨»¨µ´Ê³¼¦ªª´Ã¥nµµ¦¨³¨µ¥¸Én¨n°µ¦Á¡·É¤
´µ °··¦·¥µÁ¤·¨¼¤·ÁÁr °¦· 2, 2’-ÅÅ¡Å¦·ª¨¼·Á¸¥¤(II) Å°°°oª¥¸Á¦¸¥¤
(IV) ´¨Á¢Äµ¦¨³¨µ¥¦´¨¢¼¦·Åo¦µ¢¤µ¦µ °´µ··¦·¥µÁ¤·¨¼¤·ÁÁr
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ÉÎµ» °µ¦ª·Á¦µ³®rÂ¨³nµ ¸Îµ´ °µ¦ª·Á¦µ³®r¦·¤µÁnµ´ 7.46 × 10-6 Å¤Ã¦Ã¤¨n°
¨·¦Â¨³2.48 × 10-5 Å¤Ã¦Ã¤¨n°¨·¦µ¤¨Îµ´ ¦³¸É¡´µ ¹ÊÅo¦³¥»r Îµ®¦´ª·Á¦µ³®r
®µ¦·¤µ¨°Â¦¤Á¢·°¨Ä´ª°¥nµÊÎµ¹Ê¸ÉÄ®onµªµ¤Á¡µ³Á°³Â¨³ªµ¤Åª¼

