Turkish J. Marine Sciences 3(3): 191-1 98 (1997)
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Metakromaziye dayanan yeni bir metod ile deniz
suyunda anionik deterjanin tayini ve Azur A ve
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Abstract -

Anionic detergents in seawater have usually been determined by methylene blue method.
In addition. Azur A assay was proposed in this work correlation was sought between the
two methods, Fhe assays were made at a-band and metachromatic band (B-band) of both
dyes, The calibration curves were plotted ar 632 nm and 600 nm for methylene blue and at
637 ame and 660 nm for Azur A,

Anionic detergent amounts in seawater found were 16.82 g/l at 652 nm and 18.66 pg/t,
at 600 nm for methylenc biue and 16,14 pg/l. at 637 am and 15.52 pg/l at 390 nm for
Azur A The results of the seawater plos 25ug/L LAS were: 39.30 pg/fi. pe/i. for
methyiene blue aid 41,14 [g/1, 39.46 wg/lor Azt A respectively.

The results of detergent amount in scawater and LAS added scawater are similar for e
bancts of both dyes and stigthly lower in-metachromatic bands {5 band).

The interfering compounds in seawater influence thie assay when using methylene blue and
Azur AL TEwas difficult to climinate totally this problem. The measurcment can be made
separalely on the o and B bands of Azur A and also methylene blue. It is difficult to say
cither method as exact.
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Introduction

Organic contaminants originating from different countries are important
pollutants in seawater. Detergents are major contaminants for ecosystem.
They contain various anionic surfactants as linear alkylbenzene sulfonates
{LAS). It is not a single compound and may comprise of 26 isomers and
homologs as (R'Cy Hy SO;) Na*. R’ is an alkyl group ranging from 10 to
14 carbon atoms in length. 1t was prepared by sulfonation of benzene ring
LAB. The final products are of complex mixture. During the sulfonation
some LAR remain unsulfonated and carried into the final products. They
are also pollutant for sea water. LAS was used 5.5 g per head per day in
developed countries. It is in large amount and polluted the aquatic
environment through waste water seawage to the rivers and sea water.

Various methods were proposed to determine anionic detergents in town-
and seawater and rivers. The videly used method is methylene blue active
subtances (MBAS) determination. The method depends on the formation
of a ion pair formation by methylene blue (MB) with MBAS anions. The
substance formed is in blue colour and soluble in chloroform and
followed by an aquous back wash and measured by spectrophotometer at
652 nm. The detection limit is 0.025 mg/L anionic detergent (Standard
Methods, 1995). This method is relatively simple but some subtances
such as organic sulfonates, sulfates, carboxylates and phenols and
inorganic substances as thiocyanates, cyanates, nitrates and chlorides also
may transfer more or less methylene blue into the chloroform phase. The
aqueous back wash step removes these positive interferences. Negative
interference was due to the presence of cationic surfactants, other cationic
materials and particulate matter. The latter was eliminated by filtration.
The, presence of sulfides in waste water may react with methylene blue to
form a colourless reduction product. It was eliminated by hydrogen
peroxide oxidation. The problems caused by dye-substrate interactions
were investigated by authors. Positive and negative interferences with the
organic and inorganic substances were demonstrated in the assay with
methylene blue. (Sylven 1954; Balazs et.al, 1968; Srivastava etal,
1977) The existence of interferring substances in river, town-and seawater
influence the assay. The determination of anionic detergents with
methylene blue depends on the polfution of sea water. The results vary
depending on the poliution of sampling regions. MBAS results are the
total anion active compounds plus interfered substances reacting this
assay. 1t was difficult to eliminate totally the interferring substances in
these assays. Also metachromatic dye-subtrates interactions are as
intermolecular as hydrogen bonds, hydrogen bond plus oxygen -sulphur
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bridges. intermoleculer distance (Sylven 1954), ionic interaction (Singh,
- 1958, 1963), heteropolyacids (inorganic polymers).

The determination of anionic detergents with MB method in sea water
and rivers were. investigated by various authors (Barr et al, 1948;
Topguoglu er al, 1992; Yaramaz and Tuncer, 1988; Aboul-Kasim, 1990).

The assay method of active anionic subtances based on metachromasy
was investigated firstly by Akinct (1992) and later a paper was published
by Giiven et. al, (1994),

Metachromasy which is used in this.assay was found first by Ebrlich
(1887} in the course of histological staining of particular tissue elements
in animals. This pheriomenon was defined by Lison (1935) as the change
of the absorption band of the dyes from long to shorter wavelengths. The
substance that can induce metachromasia in a dye is called a chromotrope
and also metachromatic dyes as methylene blue, Azur A, Nile blue, night
blue etc. The usual chromotropic substances of biological origin are high.
molecular weight polyanions as mucopolysaccharides like heparin (Mac
Intosh, 1991; Giiven and Ertan 1984) and others as nucleic acids,
carboxymethyl cellulose, algal polysaccharides as agar, alginic acid and
carrageenans (Gliven and Giivener, 1985) and some inorganic substances
and synthetics as silicates, polyphosphates, detergents and some ions
(Sylven, 1954; Balazs ef al., 1968; Singh, 1959, 1963; Srivastava ef dl.,
1977).

Methachromatic method was also used for identification of anionic
detergent on thin-layer chromatography (Akimnei and Giiven ,1992),

‘The other techniques used for the determination of anionic detergents are
GC/MS (Hon-Nami and Hanya, 1978, 1980; Raymundo and Preston,
1992) HPLC (Marcomimi and Giger, 1987; Terzic et.al, 1991; Terzic and
Ahel, 1993,

This paper reports the result on correlation of the assay methods between
Azur A. and methylene blue at ¢-and 3 band.

Materials

Seawater samples were taken from Kumkaps (the Sea of Marmara). They
were collected in dark glass bottles and analysed immediately.

LAS was obtained from a detergent manufacturing plant, Lever, (Gebze,
Turkey). Stock LAS solution: 0.100 g LAS calculated on active subtances
95.6 % in 100 ml distilled water.
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Standard LAS solution: Dilute 1 ml stock solution adjusted to 100 m! in
distilled water, prepared daily.

Phenolphtalein solution: Phenolphtalein 1/100 in alcohol.
Sodium hydroxide: | N NaOH
Sulfuric acid: 1. N Ha SO, and 6 N H, SO,

Methylene blue (MB) solution: 30 mg Methylene blue dissolved in 50 m!
water.,

Azur A solution: 30 mg Azur A dissolved in 100 ml water.

Wash solution (Back wash): 41 mil 6N H, SO; 500 ml mixed with 500 mi
distitled water and added 50 g Na, PO, HyO and the volume was adjusted
t0 1000 mlina volumetnc flask.

Glass wool to filter

Spectrophotometer (Shimadzu UV-1601)
Method

1. Calibration curve

The calibration curve was plotted with LAS in conc. of 20-100 pg/L.
calculated from active subtances. :

20, 50, 100 pg/L LAS was added to 800 ml distilled water in a separatory
funnel. 5 drops of phenolpthalein solution added and alkalinized with 0.1
N. NaOH and then neutralized with 0.1 N. H, SOy, 4 ml dye solution
(methylene blue or Azur A) was added. They were extracted 3 times with
30 mi chloroform. The extracts were combined and washed with acid
solution. It was filtered through glass wool. The volume of filterate was
adjusted to 100 ml with chloroform. Its absorption graph was drawn using
a spectrophotometer and the standard curves were plotted at 652 nm for
methylene blue and 637 nm for Azur A. and also for methacromatic B-
band at 600 nm for BM and at 590 nm for Azur A. '

The equation of each standard curves was taken from spectrophotometer.
2. The determination of the anionic detergent (LAS) in seawater.

800 ml seawater was taken and the anionic detergent content was
determined as described above. The amount of LAS pg/ml was taken
from spectrophotometer and calculated as pg/L. according to the curve
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plotted for a-band and metachromatic band (B-band) of each dye.

To control, 25ug/L. LAS was added in to seawater and the total amount of
detergent was determined by both methods.

Results and Discussion

1. The standard curves plotted at 652 nm and 600 nm for methylene blue
and 637 nm and 590 nm for Azur A are shown in Fig.1-2. Their
absorption spectra are shown in Fig.3-4.

The amounts of anionic detergent in seawater and also LAS added
seawater are shown in Table 1.

Dyes Anionic detergent  Anijonic detergent, 25 p/LAS
in sea water added in seawater

Methyléne blue

¢-band 652 nm . 16.86 39.30

B-band 600 nm i8.66 43.11
CAzur A

o-band 637nm 16.14 41.14

B-band 590 nm 15.52 39.46

Table 1. The amount of LAS in seawater and 25 ug/LAS added seawater (jg/L) at
o-and 3~ band of dyes. ‘

As can be seen in Table I the LAS amounts in seawater at o-band and B-
band for Azur A were 16.14 and 15.52 pg/L and for methylene blue
16.86, 18.66 pg/L respectively. The amounts in LAS added seawater were
found as 43.11 and 39.43 pg/L for methylene blue and 41.14 and 39.46
for Azur A.

A correlation was found between the two determination methods which
were based on the determination at c-and B band for both dyes. Both
methods can be used separately or together. The values at B-band were
higher than that at o-band of Azur A and methylene blue. As can be
explaine in the introduction, various substances and factors influence the
assay.

According to the these findings it is difficult to say which of the either
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Ozet

Deniz suyunda anionik deterjanlar genelde metilen mavisi metody ile 1ayin edilir. Evvelce
anionik deterjanlanin itk defa yapilan metakromatik metod ile tayinine (Akines, 1991) ek
olarak metilen mavisi ve Azir A. tayinlerdeki baginti incelenmigtir. Bu tayinler her iki
boyantn A-max.(o-band) ile metakromatik (B-bandl)da olglimler yapibmistr. o ve B
bantiara ait metilen mavisi igin Amax. 652 am ve 600 nm ve Azur A icin 637 nm ve 590
nm- bulunmugtur. Her iki boyanm Amax.da yapian tayinde birbirine vakin sonuglar
almmistr. Metakromatik bandda yaptlan tayinde kitglik bir fark goriitmistiic. Metilen
mavisi tayin metodu da birgok madde deneye girisim yapar ve dolayist ile sonug metifen
mavisine aktif maddeler diye tamimbanir, Bu girisim tayin esnasimnda bitiinit ile dnlenemesr,
Buna benzer olarak  Azor A ile de yapilan tayin aymi problem meveultur, Zira
metakromaziye de birgok maddeler etki eder. Bu sebepierden tayinin metilen mavisinde o-
band yanida B-bant'ta ve keza buna ek olarak Azur A ile de her iki band'ta tayin yaptimasi

_ve sonuglari karsitagtinlmasy bu cahismada Snerilmistir.
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