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Abstract 
Aim:To develop two simple, sensitive, rapid, robust and reproducible Spectrophotometric 

methods for determination of Para-phenylenediamine (PPD) in marketed Hair dyes. Materials 

and methods: Solvent used is 0.1N NaOH. Folin’s reagent and ninhydrin reagent  (were 

prepared in methanol) is used for analysis of P-phenylenediamine in marketed hair dyes by 

UV-Visible spectrophotometer at 453nm and 431nm respectively. Result & Conclusion: 

Regression coefficient values for both the methods were found to be within limits i .e., r2 ≥2. 

Paraphenylenediamine (PPD) concentration in all the tested brands of hair dyes were found to 

be within the limits. 
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INTRODUCTION: 
P-Phenylenediamine (PPD) (Figure 1) is a monocyclic 
aryl amine compound; the chemical system of PPD is 
C6H8N2 and 108.15 g is its molecular weight. It is 
powder shape that is white to light red which 
receives oxidized turning first purple, then brown 
then subsequently black when exposed to air. It is 
used as a hair colouring product at a maximum of 4%. 

Not only in hair dyes, is PPD also present in rubber 
compounds, textile dyes. People operating in 
organizations may be occupationally uncovered to 
PPD at some point of its manufacture or use, and the 
exposure may also occur through skin, eye contact, 
inhalation and ingestion. [1]Long-term exposure may 
lead to Eczematous touch dermatitis (chronic effect) 
in human beings. [2]
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Currently, most of hair dye formulations advertised 
all around the globe will include PPD.  [3, 4, 5] Analytical 
methods are evolved for the determination of PPD by 
HPLC GC/MS, volt metric technique, emission 
spectroscopy. These Spectrophotometric techniques 
have their advantages but the methods are time 
consuming. The present work was aimed to develop 
an easy, speedy, simple Spectrophotometric method 
for the estimation of PPD in different brands of hair 
dyes through using Folin’s reagent and Ninhydrin 
reagent. These reagents are very financial while in 
comparison to other reagents and usage of those 
reagents is very common in laboratory.  [6, 7, 8] 

Folin's reagent which is Sodium 1, 2-
naphthoquinone-4-sulfonate is used to estimate the 
amines and amino acids. [5]A bright red colour in 
alkaline solutions is produced by using this reagent 
and is also fluorescent [9, 10, 11]. The disadvantage of 
this procedure is it produces colour in slightly 
alkaline solution room temperature. Large number of 
substances of pharmaceutical interest and many 
amino compounds scan be determined by using 
Folin’s reagent. [12, 13, 14, 15] The mechanism of reaction 
between PPD and folin’s reagent is shown in Figure 
2.
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Figure 2. Mechanism of Folins reagent with PPD (Method A) 

 
One of the important reagents for detecting amino 
acids, both technically and historically is ninhydrin 
reagent, which has been conventionally used to 
detect their microgram amounts  [15, 16]. A purple-
coloured product is produced when amino acids with 
a free alpha amino group are treated with an excess 
of ninhydrin. The colour formed is directly 

proportional to the amino acid present, under 
appropriate situations. After separation of amino 
acids through chromatography the remaining amino 
acids are quantified by colorimeter.  [17] The 
mechanism of reaction between PPD and ninhydrin 
reagent is shown in Figure 3[18]

 

 

http://www.ijpbs.com/
http://www.ijpbsonline.com/


        

 
International Journal of Pharmacy and Biological Sciences                                                                                      K. Bhavyasri* et al 

                                                                                                                           www.ijpbs.com  or www.ijpbsonline.com 
97 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

 

 
 
MATERIALS AND METHODS: 
Instrument:  
Double Beam UV-Visible Spectrophotometer “ElicoSl 
210” were used for analysis. 
Chemicals and Reagents 
3 different hair dyes containing PPD were purchased 
from local market, standard PPD was obtained as a 
gift from Pharma company, Ninhyrin reagent, folin’s 
reagent and acetone used were of analytical grade. 
All the other chemicals were of analytical grade. 
METHOD: 
Preparation of stock solutions  
Weigh accurately about 100mg of standard PPD and 
then dissolve in 100ml of 0.1N NaOH solution to 
make the solution of 1mg/ml concentration. From 
this solution, serial dilutions were made to obtain 
100 µg/mL and 10 µg/mL for method development. 
Preparation of sample solution  
1g of different hair dye products were separately 
weighed and dissolved in 25 mL of 0.1 N NaOH 

solutions. Whitman filter paper is used to filter the 
solution from these working samples concentration 
was prepared by using two different methods 
(method-A & method-B) using 0.1 N NaOH solution. 
Method A 
In this method 2ml of the sample solution were 
pipette and were taken in three different test tubes, 
add1.0 mL of Folin’s reagent and 1mL sodium 
hydroxide in all three test tubes. The absorbance is 
checked at 453nm after making the volume up to 
10ml with water and water is used as blank.  
Method B 
From above solution 2ml was taken in three different 
test tubes and then add 1.0 mL of ninhydrin reagent 
and 1 mL sodium hydroxide in all the three test 
tubes. The absorbance is checked at 431nm after 
making the volume up to 10ml with water and water 
is used as blank.
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RESULTS& DISCUSSION: 
 

 
 

Table1: Optical parameters for Method A and Method B 

Parameters obtained 
Obtained values 

Method A Method B 

λmax 453 nm 431nm 
Linearity (µg/mL) 2 - 12 0.1 - 0.6 
Slope ± SEM 0.0721± 0.003 1.5227 ± 0.01 
Intercept ± SEM 0.0487 ± 0.004 0.0276 ± 0.003 
Regression coefficient 0.9919 0.9954 
Wavelength 453 nm 431 nm 
LOD (µg/mL) 0.0091 0.0019 
LOQ (µg/mL) 0.0277 0.0059 

 
Table 2. P-phenylenediamine (PPD) concentration present in different hair dyes by using method-A and 
method-B is shown below 

Brands 
Absorbance at 453nm 
(METHOD-A) 

Concentrations(nm) 
(METHOD-A) 

Absorbance at 453nm 
(METHOD-A) 

Concentrations(nm) 
(METHOD-B) 

Brands-
A 

0.143 1.319 0.1109 0.055 

Brands-
B 

0.4376 5.411 0.1199 0.0612 

Brands-
C 

0.3827 4.648 0.848 0.038 

 
CONCLUSION: 
Estimation of PPD in three different hair dyes by 
Spectrophotometric method was performed 
successfully. The method was found to be simple and 
easy for estimation of PPD in hair dyes. All the brands 
which are tested contain p-phenylenediamine (PPD) 
and their concentrations were found to be within 
limits. 
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