
Asian Journal of Chemistry Vol. 19, No. 3 (2007), 2125-2129

Spectrophotometric Determination of
Fluorgenic Xanthene Dyes

M.J. CHAICHI*, S.N. AZIZI and S.M. ABEDIRAD

Department of Chemistry, Faculty of Basic Sciences
Mazandaran University, Babolsar, Iran

E-mail: jchaichi@yahoo.com

In this paper, the change of absorbance and their first and
second derivatives for the Xanthene dyes as concentration
dependence are reported. The effect of change of smoothing
on the LOD and other analytical characteristics are investi-
gated.
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INTRODUCTION

Xanthene date from 1871 when Von Bayer synthesized fluorescein by
the condensation of two moles of resorcinol with one mole of phthalic
anhydride in the presence of concentrated sulfuric acid1,2.

Xantene dyes are those containing the xanthylium dyes or dibenzo-γ-
pyran nucleus as the chromophore with amino or hydroxyl groups meta to
the oxygen as the usual auxochromes. They are used for direct dyeing of
wool and silk and mordant dyeing of cotton. They are important because of
their brilliant hues and shades between greenish yellows, to dark violets
and blues are obtainable.

Amino derivatives of xanthene dyes are commercially the most impor-
tant compounds and historically these have been called rhodamines. They
are the most important fluorescent orange-red dyes. The rhodamines
described thus far are basic rhodamines. Some of rhodamines used as PVC
resin, in inkjet printing and in dyeing of silk and wool1. Xantenes includ-
ing fluorescein, rhodamine B, rhodamine 6G have been used as laser dyes3.
Aromatic fluorescer compounds such as rhodamine 6G can accept energy
and changes of bacterial bioluminescence4.

EXPERIMENTAL

The UV spectra was obtained by using UV-vis spectrophotometer
instrument (Cecil 5501). The condition of instrument during obtaining the
peaks was as the bellows: Start λ: 350.0 nm; Finish λ: 700.0 nm; Scan
speed: 2.0 nm/s; Threshold: 5%; Cell length: 5 mm.



The UV-vis spectra, the first and the second derivatives by the differ-
ent smoothing (1, 3, 5 and 7) were obtained and the related signal to noise
ratio was calculated.

All chemical reagents were purchased from Fluka (Buchs, Switzer-
land). The dye pigments were prepared in ethanol. These were rhodamine
B, rhodamine 6G and fluorescein. The concentration of reagents was as
0.00005 to 0.01.

RESULTS AND DISCUSSION

The spectrophotometric determination of some xantene dyes are in-
vestigated in recent years5-8. The relationship between absorption, first and
second derivatives of absorption versus concentration were plotted and the
statistics data such as intercept (α), slope (β), regression coefficient (r),
the standard deviation of regression (Sr), the standard deviation of inter-
cept (Sα), the standard deviation of slope (Sβ) and limit of detection (LOD)
in molarity, by using the following formula are reported7,9.

A = α + βCS (1)

dA/dλ = (1.Der) = α´ + β'CS (2)

d2A/dλ2 = (2.Der) = α" + β"Cs (3)

Sxx = ∑2xi - (∑xi)2/n (4)

Syy = ∑2yi - (∑yi)2/n (5)

Sr = √(Syy-β2Sxx)/n-2 (6)

Sβ = √(Sr)2/Sxx (7)

r = Sxy/√Sxx.Syy (8)

LOD = 3Sr/β (9)

The statistical data for each dye are tabulated in Tables 1-3. According
to the data in Tables 1-3 the amount of absorbance for fluorescein is lower
than each others .This situations depends on to the large extinction coeffi-
cient (ε) of fluorescein and therefore this term produce large amount of
slope of regression linear plot. In related to importance of use of xanthene
dyes in industry, chemical and clinical laboratory, textile, waste water treat-
ment and anti-freeze products we obtained procedure for investigation of
determination of these dye stuffs.

The absorbance, first and second derivative (smoothing 7) spectra of
fluorescein are shown in Figs. 1-3, respectively.
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Fig. 1. First derivative of absorption spectra of fluorescein solution
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Fig. 2. Second derivative of absorption spectra of fluorescein solution
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Fig. 3.  Absorption spectra of methanolic fluorescein solution
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