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Abstract

A simple, rapid and sensitive spectrophotimimemethod for determination of microgram
amounts of Resorcinol iaqueous solution and some bulk samples was dedcriiee method is
based on a diazotization and coupling reactiowéen resorcinol and diazotized 4-bromo Methoxy
aniline in basic medium to form an intense bromater-soluble dye that is stable, which shows
maximum absorption at 448nm. Beer’'s law is obegedr the concentration range 0f(0.4-4.4)
ng.mrt of resorcinol , with a molar absorptivity of 2.Z84L0* | mol™* cni!, and Sandell sensitivity
index of 0.003Qug/cn? The method does not resort to temperature contrtal solvent extraction.
The optimum conditions for all colour developmemn¢ alescribed and proposed methods were
successfully applied to the determination of resmicin aqueous solution and some bulk samples.
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Introduction
Resorcinol is a meta-di hydroxyl benzene and iogr (IUPAC) Benzene-1,3-diol,
CsHsO2,whereas its chemical structur&is

HO OH

Resorcinol is a colourless or slightly pinkish-gemystalline powder or crystals,turning red on
exposure to light and air,very soluble in water andlcohof?.

Resorcinol is one of essential naturally phenolsitl in(Argan oilf) ,and can be obtained it from
fusion some Ratenges such as (galbanum) with potass/droxide

and can be prepared industrially by fusion (3-iptienol or phenol-3-sulphonic acid or benzene-1,3-
di sulphonic acid) with potassium carbonate byrattoze acid.

Resorcinol inter in many fields such as medicaldrternal use as antiseptic and also used 5 into
10% in an ointements to treat skin diseases aral aasider it antidundruf factor in shampo or
cosmetic®).A number of analytical methods have been repddethe determination of resorcinol
sthese included flow injectiéfand reversed-phase ion-pair chromatogréphy

In the present work, the stable diazotized 4-methamiline reagent has been proposed to determine
resorcinol inaqueous solution and some bulk samples by the @zoling reaction in alkaline
medium. The brownish product was spectrophotonadlyianeasured at 448 nm. The analytical
procedure is simple,rapid and accurate. It has Isaéisfactorily applied for the determination of
resorcinol inagqueous solution and some bulk samples

Experimental
Apparatus
- all spectral and absorbance measurements weredaut on UV-Visible 160 digital double
- beam recording spectrometer .
- sencetive balance (Sartorius BL210S) (Germany).
- Water bath

Material and reagents

All Chemicals used are of the highest purity avddaand without further purification.

Resorcinol (11Qg.mi!) solution:
This solution is prepared by dissolving 0.011gesarcinol ( SDI) in( 100)mL distilled water, then
transferred to a dark bottle where it is stableableast 1 month,and the bulk samples solutions of
resorcinol 98%(BDH) and Resorcinol 99%(Merch) arepared by the same method.

Diazotized 4- methoxyriline(1x10°M) reagent solution

prepared by dissolving 0.003 gm of pure 4- meyhariline(Fluka) in amount of distilled water
then added 1 mL of 1 M HCI (BDH) shaked well antldwed by 2 mL of 0.025 M sodium nitrite
(BDH) shake thoroughly, then the volume is dilute®5 mL then cooled to about 5°C for 30 min,
This solution is transferred to a darkbottle anptke a refrigerator where it is stable for 2 week



Hydrochloric acid (BDH) (1M):
prepared by diluting (8.33) mLof (37%HCI) to 10Q mith distilled water

Sodium hydroxide (BDH) (1M) :
prepared by dissolving 4.0 gm of NaOH in 100 mluweetric flask and complete the volume to the
mark with distilled water.

Procedure :

A series of 25mL volumetric flasks, increasmgumes of 110ug.mf! resorcinol  working
standard solution were transferred to cover thgea.4-4.4)g.mf* in final dilution, 0.1mL of
sodium hydroxide (1M) solution and 2 mL of diazetiz 4- methoxy aniline reagent ( 0.001M)
solution are then added and diluted to the math distilled water, mixed well and left for 15 min
at room temperature, the absorbance of the brémayis formed was measured at 448 nm against a
reagent blank containing all materials except r@sot. A calibration curve was constructed.

Procedure for assay of resorcinolin some bukampls.

25 mL of resorcinol solution 98% and resorcisolution 99% are transferred to a 100 mL
volumetric flasks and diluted to the mark witlstdied water.An a liquot of 1mL of this solutios i
put in 25 mL volumetric flask ,0.1 mL(1M NaOH),2 noff 0.001M diazonium agent were added and
the volume make up to the mark with distilled waer a side for 15 minute then the absorbance is
measured at 448 nm.The concentration of resorésalbtained by using the calibration curve
already made and described above .

RESULTS AND DISCUSSION
Study of the optimum reaction conditions : The efeof various parameters on the optical
properties of the azo dye have been Studied anc#ution conditions are optimized.

1 — Effect of Reagent volumeThe effect of diazonium reagent ( 0.001M) volu@d {5 mL) on the
intensity of the absorbance, has been studied anld @as found to be optimum.

2- Effect of Acid:- It was found that the presence of acid led togase the intensity of the
produced product, therefore some acids such as GIECOOH,HSOQs and HNQ are examined
and was found that all these acids gave almost egfeasity, so,HC| was selected which was found
that( 1 mL) of 1M HCI give a high sensitivity compd with other acids,so which selected in
subsequent experiments.

3- Effect of Base:The absorbance of the dye formed became moresmtand stable in alkaline
medium, therefore, the effect of different alkalswutions on the colored product were studied such
as sodium hydroxide, ammonium hydroxide, potasshydroxide, sodium acetate and sodium
carbonate. Maximum sensitivity and stability wel#ained only when the reaction was carried out
in the presence of sodium hydroxide solution. Ttiece of different concentrations of NaOH were
studied, (0.1-4 M) and 1 M seems to be optimum. &tiect of (1 M) NaOH volumes were also
studied from 0.05 to 4 mL and 0.1mL was found optim

4- Effect of Order of Addition :- It was found that the best order of addition tpges the highest
absorption( Rs+B+R)where ( Rs= resorcinol sub&tgBebase and R=reagent ) which selected in
subsequent experiments.



5- Effect of Temperature:- The resulting product of the proposed method séudied at different
temperatures. The results indicate that the absoebavalues remain nearly constant in the
temperature range (0-80)°C, whereas, at higher @mtyres the absorbance value decrease,
indicating the dissociation of the product on pngled heating. The coloured product was stable at
room temperature (25 )°C. Therefore room tempezasuselected in this method.

6- Effect of Reaction Time:-The colour intensity reached its maximum after ttikesorcinol had
been reacted immediately with the reagent solubename stable after 15minute . therefore 15
minute development time was selected as optimuthengeneral procedure. The colour obtained
was stable for at 3 hours.

The optimum experimental conditions for the deteation of resorcinol were established.
Diazonium reaction occurred in an acidic medifimand hydrochloric acid of concentration of 1M
was selectef!, and the absorbance of the dye formed became imterese and stable in alkaline
medium,

Absorption spectra

When a dilute solution of resorcinol, under the \abestablished conditions, is mixed with
diazotized 4- methoxy anilinein the presence of sodium hydroxide, the brolwraslored dye
immediately formed. This shows maximum absorptibd48nm in contrast to the colored reagent
blank which shows no absorption.( Fig. 1) Shows #fsorption spectra. The wavelength of
maximum absorption at 448 nm is still used forgdhbsequent investigations.

Seah Spectun Crve
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Fig (1) : Absorption spectra :
A : Resorcinol (4.4ng . m) +4- methoxy aniline (1x16) product versus reagent blank.
B : Reagent blank versus distilled water.

Calibration curve:



Under the optimum experimental conditions linealation between the absorbance and the
concentration of resorcinol was observed ovectreentration range 0.4- 4gtml! (Fig 2) with a
correlation coefficient of 0.9978 and interceptOo®379. A negative deviation from beelaw was
observed above 4.4dg.mr! concentration of resorcinol .The molar absorpfivitas 2.7844x10
l.molt.cn?,
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Fig (2) : calibration curve of resorcinol

Accuracy and precision
To determine the accuracy and precision of thédion graph, resorcinol was determined at three
different concentrations. The results shown in &al) indicate a satisfactory precies and accurate.

Table (1): Accuracy and precision of proposed metho

No. Conc. of resorcinol mg per25miError %* Recovery* | R.S.D %*
present found

1 0.800 0.796 -0.394 99.606 1.650

2 2.800 2.850 +1.785 101.785 0.750

3 3.600 3.660 +1.660 101.660 0.660

* Average for five determinations

Nature of product and reaction mechanism

To establish the composition (ratio of resorcinmldiazotized 4-methoxy aniline reagent) of the
brownish azo dye formed, Job’s method of contingarsations and mole-ratio method have been
used. The resulting data reveal that the dye has fermed by the reaction of resorcinol with

diazotized 4-methoxy aniline reagent in a ratioldf, Fig(3&4), indicating a mono azo dye with

probably of the following schem:
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Fig(3)Continuous variation plot
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Fig (4) Mole ratio plot

The apparent stability constant of the azo dyegireaus solution, under the

conditions of experimental procedure, has beerutzitd, and found to be 2.460¢° |.mole?.

The regression equation obtained, and the andlyfeedures of the procedure are summarized in
(Table 2).

Table 2: Analytical characteristics of the procedue developed for the determination of
Resorcinol

Parameters Present method
Regression equation Y=0.2529x- 0.0379
Linear range(ug mlt) 0.4-4.4

Correlation coefficient, r? 0.9978
Limit of detection 0.019
(ug ml™)
( Average of RSD) % 1.02
Average of recovery % 101.017
Molar absorptivity 2.7844*10°

(I'moltcm?

Sandell’s sensitivity 0.0039
(Hg cm™?)

Application of the method



The suggested methods were applied to the quavgi@détermination of resorcinol in aqueous
solutions and two sampls of bulks containing resoiovere analyzed and they gave a good
accuracy and precisi on as shown in (Table 3).prbposed method were compared successfully
with the official method? .

Table 3: Application of the proposed and official nethods for the determination resorcinol in
some bulk sampls

Pharmaceutical Rec.* % proposed method Rec.* % standard method
preparation

Resorcinol pure 100.017 100.454

Resorcinol 98% 99.780 100.318

Resorcinol 99% 99.750 99.546

* Average for five determinations

CONCLUSION:-

A simple, rapid, precise and sensitive spectramnetric method has been developed for the
determination of trace amounts of resorcinol ineays solution based on its diazotized coupling
reaction with 4-methoxy aniline and also the mettods not resort to temperature control or to
solvent extraction.

REFERENCES

1. Panico, x R., & Powell, W. H. (Eds.), (1994). “A i@a to IUPAC Nomenclature dDrganic
Compounds 1992'0xford: Blackwell Science. ISBN, 632,P3488.

2. R Gaur,M Azizi,J Gan,(2009),“British Pharmacoipdethe Stationery Office on behalf of the
Medicines and Healthcare products Regulatory AgencyMHRA)London, 5%ed, 1,p233.

3. Z. Charrouf and D. Guillaume,(2007)Am. J. of Food Technology, 2, p 679.

4 . Meyer,(1897), J. Ber , 30 ,p 2569.



5. Boer, J,Jemec,(2010),GBClin Exp Dermatol”, 35, 1 ,p 36

6. Bouhsain, ZHassan, B. A.Khalaf, K. D, de la Guardia, M., (1994)J. of Flow Injection
Analysis , 11, 2, p 169.

7.Chen, J, Zhou, M, Zang, J, Zhu, H.,(1985), Fenxi huaxué, 13, 11 ,p807.

8. F.D. Snell, C.T. Snell,(1965Y);Colorimetric Methods of Analysis”, "8Ed. Van Nostrand
Company Inc., New Jerse)b,p.94.

9. A K. Ahmed, Y.I. Hassan, W.A. Bashir,(1987)Ahalyst”, 112,p 97.

10.R.T. Sane, A.B. Amberdekar,(1981)indian Drugs”, 19, p115.



