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Abstract 

A direct W derivative spectrometric method is proposed to determine resorcinol in several 
types of pharmaceutical preparations, eliminating the matrix interferences on the absorbance 
nieasurements. Samples and standards were dissolved in NaOH (0.01 M). and the five first 
derivative absorption spectra were recorded in the range 200-400 nrn. Analytical features of 
tlie determination of resorcinol at  different wavelengths in different derivative orders were 
established. Results showed that for some real sarnples, such a s  hydroalcoholic solutions, the 
use of derivatives is unnecesary, because direct absorbance measurements can provide 
accurate results. However, for the dctermination of resorcinol in ointments or suspensions, 
use of zero order spectra did not provide accurate resiilts, but appropriate wavelength and 
denvative orders were identified which makes possible the background correction, therefore 
s m p l e s  can be analyzed directly without any previous separation step, with accuracy relative 
errors of the order of 4.5%. 
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Determinación directa de resorcinol en fármacos 
usando espectrometría de derivadas 

Resumen 

Se propone el uso del método directo de espectrometría de derivadas en UV para 
ceterminar resorcinol en varios tipos de preparados farmaceúticos. que hace posible la 
eliminación de las interferencias de la matriz en las medidas de absorbancia.Las muestras y 
Ig,s patrones se disolvieron en NaOH 0,01 M. y se registraron los cinco primeros espectros 
cerivados de absorción en el intervalo de 200-400 nm, estableciendose las características 
~.nalíticas para la determinación de resorcinol a diferentes longitudes de onda en diferentes 
í,rdenes de derivación. Los resultados muestran que para algunas muestras reales, como 
ciisoiuciones hidroalcohólicas, el uso de derivadas es  innecesario, ya que la medida directa de 
~.bsorbancia puede proporcionar resiiltados exactos. Sin embargo. para la determinación de 
resorcinol en pomadas o suspensiories el uso de espectros de absorción no proporciona 
resultados correctos y en cambio la selección de la longitud de onda y el orden de derivación 
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adecuados permite la corrección de las interferencia~ de modo que las miiestras pueden 
analizarse directamente sin ningiin paso previo de separación. con unos errores relativos del 
orden del 4.5%. 

Palabras claves: Análisis directo de fámacos; determinación de resorcinol: 
Espectrometría de derivadas UV. 

Introduction Materials a n d  Methods  
Derivative spectrometry is a simple 

modification of the spectrophotometric 
methods. based on the rnathematical treat- 
ment of spectra which provides a back- 
ground correction and permits the direct 
determination of a compound in the pres- 
ente of the matrix for differer~t types of 
samples (1). or an easy resolution of mur- 
tures (2) . 

I t  has been shown to be a usefiil meth- 
odology for the anaiysis of pharmaceiitical 
preparations (3).The deterrnination of active 
ingredients of these preparations usually 
needs a sample clean-iip due lo the pres- 
erice of other conlponents. specially excipi- 
ents. which can cause interferrnces in the 
absorbance measurements.  Derivative 
spectronietry has been used in the determi- 
nation of many active ingredieiits in phar- 
rnace~iticals. siich as: tranquillizers (4). an- 
tibiotics (5-7). vitanlins (8). aiitihyperten- 
sives (9-1 1). etc. and it has berri also used 
to eliminate the effect of biological matrices 
in drug analysis (12-14). 

Resorcinol (15) is a keratolytic agent 
inainly employed in ointments or lotions for 
the treabnent of acne and in hair lotions for 
removing dandruff or a s  an  oral antiseptic. 
The large variety of preparatioiis in which 
resorcinol can be present introtluces a seri- 
ous drawback in establishiiig a sirnple 
methodology for the control analysis of 
pharmaceuticals by UV spectrornetry. 

In this paper, a direct UV derivative 
spectrometric method is developed to deter- 
mine resorcinol in pharmaceutiral prepara- 
tions that eliminates inatrix interferences. 

Apparatus 
A Hewlett Packard 8452 diode array 

spectrophotometer, equipped with a Vectra 
ES/ 12 computer and 1 cm quartz measure- 
ment cell, was employed to obtain the ab- 
sorbance spectra. The system can mathe- 
matically generate different order derivative 
spectra from the zero order collected data. 

Reagents 
Aqiieous standard solutions contain- 

ing resorcinol(4, 6. 8, 10 and 12 pg/mL) in 
sodi~im hydroxide (0.01 M) were prepared 
from a stock solution (100 pg/mL in NaOH 
0.01 M). obtained from the analytical grade 
reagent IAldrich. Germanyl. 

Three pharmaceutical preparations 
were analyzed a s  test samples. this is. AC- 
NOMEL@ (Smith Kline & French S. A,) . a n  
ointment used for skin problems. ACNIS- 
DINB (Lab. lsdin S. A,). an  actiacne suspen- 
sion, and DONNERB (Lab. C. Domenech 
Garcia). a mouth antiseptic hydroaicoholic 
solution. containing 2.0% w/w. 2.0% (w/v) 
and 1.3% (w/v) of resorcinol respectively. In 
these formulations a telative error of 10% of 
the content i s  permitted. 

Samples were dissolved in sodium hy- 
droxide (0.01 M) and appropiate dilutions, 
containing 6 g / m L  resorcinol, were di- 
rectly analyzed by .the proposed method. 
Some samples resulted in suspensiui~s 
rather than real solutions. but the use of 
derivative spectra perfectly corrects for the 
possible interferences due to the suspended 
materials and. because of that, a previous 
filtration of samples can be avoided. 
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Figure l. Absorption spectra of pharniaceutical samples and an aqueous standard solution each 
containing 6 ua/mL of res»rciiiol. .- . .. 
A Ointment sample (ACNOMEL') 
B Suspension sample (ACNISDIN~)  
C ~ o k h w a s h  s»l"tion samplc (DONNER') 
D Standard. 

Absorbance spectra of s a r n p l ~ s  and 
iitandards were recorded in the wavrlength 
iange 200 to 400 nm. Derivative spectra 
!vere obtained by mathematical differentia- 
tion to generate the first to the fifth deriva- 
tive spectra. Wavelengths a t  which ttie de- 
i,ivative speetra of both samples and stand- 
;uds. a t  the same resorcinol conceritration 
level. provided the same signal. wcre se- 
lected for each derivative order. The concen- 

ous stantlard. each containing 6 pg/~ill, of 
resorcinol. 

The DONNERB sample soliition has aii 
absorbance spectriim similar to that of the 
corresponding standard and thus  it can be 
directly analyzed. However, ACNOMEUB 
and ACNlSDlNB sarnples have a strong 
background absorption. due to some coni- 
ponents which mask the resorcinol spec- 
truni and to the presence of undissolved 
particles which provides a certain turbidity. 

I ration of resorcinol in the pharmaeeiiticals The direct determination of resorcinol 
?vas determined. a t  the  selected wave- in DONNERB a t  292 nm provides a concen- 
I~ngths. ~ioing caiibiatiori dala obtnincrl tration value of 1.23 + 0.02 with an associ- 
li-om aqueous standard solutions contain- ated error of as compared 
ing resorcinol. with the reported value. Ilowever, concen- 

Results and Discussion 
tration values of 13.3 f 0.3 and 5.4 f 0.4 
were obtained a t  292 nm for the analvsis of 

Figure 1 shows the absorption spectra ACNOMELB and ACNISDINB. respectively. 

11f different sample solutions and an aqiie- which correspond to accuracy errors of 
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Table 1 
Detemiination of resorcinol in pharmaceutical sarnples. Sample A is an ointment (ACNOMEL~) and 

sample B is a suspmsion (ACNISDI~~) ,  both pharrnaceuticals contain 2.0% resorcinol 
-- 

Sample Derivat. Wavelength Caübration curve' Regresion Conc. Coef. of Relative 
order ínm) coef. found variation error 

(%l f0/12 í0h13 

4 242 5.17.10"+1.57.10-5.~ 0.9994 1.99 3.5 -0.5 

4 266 -6.8.10-'+2.44. 1oS.c 0.99990 1.87 3.2 -6.0 

5 272 1.1.108-4.99.10-7.c -0.99996 1.87 3.2 -6.0 

3 236 -9.14.10"-8.66. ~o-~.c -0.996 2.09 2.4 +4.5 

B 4 266 -6.8.10-'+2.44. 106.c 0.99990 1.74 2.3 +13.0 

5 272 1.1.10"-4.99.10-7.c -0.99996 1.67 1.2 +16.5 

5 292 -2.26.10-'+l. 18. 106.c +0.99995 1.67 3.0 +16.5 

Derivat.: derivative Coef.: coefficient Conc.: concentration Sample A: ACNOMFL~ Sample B: ACNISDIN@ 
1 Calibration curve obtained fordenvative peak height values as a function of resorcinol concentrations. 
2 Coefficient of variation for three independent analysis of same sample. 
3 Relative emrs established from the coniparison between results found by derivative spechometry and those 

reported by the pmducer. 

565% and 170% respectively. As a result, no1 arising from the pharmaceutical matri- 
different derivative order measurements ces was deterrnined in order to establish 
have been assayed in order to solve the the most appropiate conditlons for the di- 
aforementioned matrix interferences. rect analvsis of the dme. Table 1 shows the 

optimum results obtained for the determi- 
The first to the fith derivative spectra nation of resorcinol in ACNOMEm and 

were obtained for a series of standard solu- ACNISDINB, 
tions and for the ointment and siispension 
samples. As can be seen for the analvsis of 

~~ ~~,~ ~ ~ 

ACNOMELB . there are several wavelengths 
Figures and show the a t  severa1 derivative orders with which ac- 

'pectra 'Or ACNOMEm and ACNISDTNB curate results can be generated. However, sam~les  and for a standard "lution with for the anaJysis of ACNISDINO, the rnini- the same concentration a s  that of the dis- at 236 in third arder 
persed samples. derivative spectrum. seems to be the onlv 

Absorption wavelengths foi-which both useftil one &th whlch to obtain accurate 
samples and standards provided the s a n e  results. 
heig-ht and shape were-selected for each Table 1 shows the caübration curve 
derivative order. In each case, ihe degree of and regresion coefficients obtained for the 
interference in the determination of resorci- analysis of each Spe of sample considered 
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Figure2. Derivative spectra of an oinhnent sarnple (A) and an aqueous standard solulion (D) each 
containing 6 pg/rnL of resorciniil. 
Ointment sample (ACNOMEL'") 
Standard. 
2.a.) First d~rivat ive order :.pecha 
2.b.) Second derivative order spectra 
2.c.) Third derivative order spectra 
2.d.) Fourth derivative ordiv spectra 
2.e.) Fifth derivative order \pectra 
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Figure 3. Derivative spectra of a siispension sarnple (B) and an aqueous standard solution (D) each 
containing 6 pg/mL of resorcinol. 
Suspension sarnple (ACNISDIN~) 
Standard. 
3.a.) First derivative ordrr spectra . . ..-.-., , 
3.b.) Second derivative order spectra 
3.c.) Third derivative order spectra 
3.d.) Fourth derivative (irder spectra 
3.e.) Fifth derivative order specha 
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as well as da ta  concerning the  coefficient of 
vu ia t ion  for three independent analysis  of 
each sample. a n d  the relative error obtained 
by comparison with t h e  reported valiie. 

The peaks  a t  242 n m  in the folirth 
derivative spectra a n d  272 n m  in t h r  third 
c n e  gave the  lowest relative errors in the  
c.etermination of resorcinol in ACNOMELB 
(-0.5 a n d  -2.0% respectivelyl with coeffi- 
cients  of variation of 3.5 a n d  2.5%. respec- 
tively. 

The peak at 236 n m  in the third cleriva- 
tive gave t h e  lowest relative error in the  
cleterrniriation of resorcinol in the  ACNIS- 
l>IN@ sample siispension (+4.5Oh) with a 
~ioefflcient nf vanation for th is  saniple of 
:!.4%. 

A statistical test  (16) h a s  b e ~ n  iiseri tn 
:itudy t h e  agreement of t h e  m e a n s  using the 
neak a t  242 nin in the  foiirth del-ivative 
spectra for ACNOMELB and  t h r  11c:ak a t  
236 nrn in the third derivative foi- ACNIS- 
UINm 

The difference between t h e  iiiriin ob- 
tained by the  derivative spectrophotciinetric 
deterinination and  the value giveii by t h r  
iiiaiilifacturcrs is not statistically sigriifi- 
can t  at the 5% leve1 (probability = 95%) ii i  

al1 the  cases  because it is less thari t he  
confidente liinit of t h e  meari. 

We wish ernphasize tha t  nnly oiir paper 
aboiit t h e  deteriiiination of resorciiir~l iising 
derivative spect rophotornet ry  h a s  t~eer i  
found ir1 a computerized revision by the  
Analytical Ahstracts  (17) and.  in this  paper, 
sarnples (except iiioiith-wash prepai-ations) 
not were directly analyzed. they wire  prr-  
vjoiisly rxtrarted with HCI [O. 1 M) ;ind t h r  
extract w a s  fillered. 

in pharmaceuticais  without requifing any  
previous separat ion step. thereby avoiding 
t h e  matrix effects observed when using t h e  
zero order absorption spectra.  
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