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as well as in the selection of detergents 
and temperature [4]. Silk will last for 
many years, as long as it is properly cared 
for and protected from chemicals and de-
tergents used in washing and drycleaning, 
pressing heat, sunlight, perspiration etc 
[5]. The problem of silk is that it loses its 
strength when wet and therefore requires 
to be treated gently during the laundering 
process [6]. Hence only dry cleaning or 
hand washing is recommended for silk 
fabric. One of the important silk care in-
structions is not to spray perfumes or deo-
dorants directly on silk fabric.

From being non-essential and luxury, 
perfumes have become essentials in 
everyday life, because of the increas-
ing trend of people’s interest in enhanc-
ing their appearance and personal care 
and in boosting their confidence [7].
Although perfume gives the best result 
when sprayed directly onto the skin, 
many people apply perfume on clothes 
not only to cover an unpleasant smell but 
also to protect themselves from perfumes 
that are thought to be allergic for the skin 
and body [8-11]. Being luxurious and 
lustrous, silk is preferred for special oc-
casions, parties and festivals, and the use 
of perfumes is also essential in that situa-
tion. As it is inevitable to spray perfumes 
on fabrics directly, understanding the be-
haviour of silk fabrics with perfumes is 
necessary. Nowadays a lot of work has 
been done to impart a durable fragrance 
finish by different techniques like micro-
encapsulation, the impregnation method, 
exhaust method, dip-pad-dry method and 
spray method [12].

But the consumption of perfumes among 
the young population is escalating be-
cause of increasing consumer awareness, 
people spending more on personal and 
beauty care products, the availability 
of perfumes in different price ranges, 
growing online retail penetration and the 
promotional strategy by leading brands. 
Customised perfumes and the use of re-
newable ingredients are the recent trends 
in the global perfume market. Perfume 
manufacturers across the world are also 
venturing into the production of natural, 
organic, skin friendly, non-allergic and 
eco-friendly perfumes to meet the needs 
of increasing health awareness among 
consumers.

There are lots of test methods available 
to test the properties of fabrics under dif-
ferent normal usage conditions, but there 
is no test method available to test with 
perfume. Mahmut Kayar, in his work, 
investigated the effects of perfume on 
knitted and woven cotton fabrics and re-
ported changes in mechanical and colour 
properties with less perfume and more 
amounts of perfumes sprayed. Although 
perfumes did not change the chemical 
structure of cotton fabrics, colour proper-
ties were altered due to the application of 
perfumes [13]. Although cotton and silk 
are natural fibres, they differ in chemical 
composition and structure. It is possible 
for any material to reveal different ef-
fects on different fabrics. Also as there 
has been no study showing the effect of 
perfumes on silk fabric, this paper aims 
to investigate the effects of perfume on 
dyed silk fabrics.
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Abstract
Perfumes are generally used to enhance the attitude of the person. Deodorants and perfumes 
are designed to be applied directly to the skin. Some people with sensitive skin may find that 
their skin does get irritated if they use too much perfume and hence apply perfume directly 
to their clothes. Silk is one of the most luxurious fabrics and is used on all occasions. If 
perfume is applied directly on fabric, it may cause a stain or discoloration and may spoil 
a costly garment. Although there is a study on the effect of perfume on cotton fabrics, there 
is no study about the effect of perfume on silk fabrics in the literature. Therefore this study 
aims to investigate the effects of perfume on dyed silk fabrics and is the first work on this 
subject. Mechanical properties like tensile strength, pilling and abrasion resistance were 
investigated, and the change in colour under washing, dry cleaning and perspiration were 
recorded.
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 Introduction
Since silk filament is produced by a living 
worm, there will be variation in the phys-
ical and mechanical properties of silk 
from within cocoons as well as between 
them [1]. Even the major four commer-
cial varieties of silk, namely Mulberry, 
Tasar, Eri and Muga have principal dif-
ferences in the physical characteristics 
and structures due to differences in the 
chemical composition of these fibres [2].

Silk filament contains amine and carbox-
ylic groups at either end of its chemical 
structure, which can be dyed with acid 
dyes, reactive dyes, metal-complex dyes 
etc. Amongst all of these , acid and met-
al-complex dyes possess a better affinity 
to fibre and get easily absorbed by it. Silk 
is well known for its water absorbency, 
dyeing affinity, thermal tolerances, insu-
lation properties, and luster. Some prop-
erties of silk fibre such as crease recov-
ery, wash and wear properties, photo-yel-
lowing, water and oil staining resistance, 
dye-ability, and colour fastness are weak 
and should be improved [3].

Unlike cotton, silk saris and dresses are 
sensitive to laundering and demand spe-
cial care during washing and dry cleaning, 
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 Materials and methods
Materials
For the experimental process, 100% mul-
berry silk fabrics made in plain weave, 
and dyed with acid dyes representing 
light, medium and dark shades were cho-
sen. The colours preferred were red, pink 
and sandal colour, sourced from the Cen-
tral Silk Board, Bangalore. Properties of 
the fabric selected are listed in Table 1.

Depending upon the concentration of ar-
omatic compounds, perfumes are classi-

fied into different types. Out of that, eau 
de parfum (EdP), which contains 10-20% 
of aromatic compounds and eau de toi-
lette (EdT), which contains 5-15% of ar-
omatic compounds, are commonly avail-
able in the market. In eau de cologne and 
body splash, less than 3% of fragrance 
compounds are added. They are usually 
formulated with alcohol and water, and 
the higher the perfume content, the more 
alcohol must be used for solubilisation. 
Hence to understand how the chemical 
contents of perfume interact with very 
sensitive silk fabrics, one of the best 
selling perfumes (EdP) was selected and 
purchased from local stores. Properties 
of the perfume are listed in Table 2.

Application of perfume on fabric
Although the amount of perfume used by 
people varies from one another, a con-
stant quantity of perfume was used for 
testing purposes. A constant amount of 
0.25 ml/100 sq.cms was selected to spray 
on fabric samples subjected to different 
testing. For this, the amount of perfume 
released per single spray was measured 
accurately as 0.092 ml. on average, and 
hence three sprayings were done. Sim-
ilar to actual spraying conditions, the 

perfume was applied onto the fabric by 
simply spraying from the container at 
a right angle, as shown in Figure 1, to 
maintain a uniform condition throughout 
the study. 

Also perfume was sprayed from a 15 cm 
distance, which is usually the ideal one 
recommended. This distance is consid-
ered sufficient to avoid using too much or 
too little. The perfume was sprayed onto 
the fabric two times a day with an eight- 
hour interval between each spraying. 

 Mechanical tests 
Tensile strength and elongation
The fabric samples were conditioned 
under standard conditions of 25±2 °C 
and 65±2 percent relative humidity for 
24 hours before the testing processes 
began. According to ISO 13934-2:2004 
(Grab method), the tensile strength test 
was carried out for the fabric samples 
with and without perfume on a Dak Sys-
tem Inc. Universal Testing Machine with 
a 75 mm gauge length at a 50 mm/min 
rate of traverse.

Resistance to abrasion and pilling
Resistance to abrasion (ISO 12947-
2:1998) and resistance to pilling (ISO 
12945-2:2000) tests were performed on 
a Martindale Pilling and Abrasion Instru-
ment. The weight loss % of the speci-
mens after 5000 cycles of abrasion was 
noted. The degree of pill formation can 
be visually assessed by the set of pho-
tographic rating standards available for 
comparing the specimen tested.

 Colour fastness tests
Colour fastness to washing 
The specimens were tested as per ISO 
105-C 10: 2006. The reagent used was 
neutral soap (0.5 g/l). A test specimen of 
10 cm X 4 cm was stitched along with 
a multifibre sample. Each composite 
specimen was placed in a container sep-
arately and a necessary amount of soap 
solution was added to it to give a ma-
terial: liquid ratio of 1:50, which was 
preheated to (40±2 °C). The composite 
samples were agitated for 30 minutes in 
a launderometer at (40±2) rev/min. Then 
the composite specimen was removed 
and rinsed in cold water. The composite 
specimen was then opened and dried in 
air at room temperature. The change in 
colour of the treated test specimen and 
degree of staining were evaluated.

Figure 1. Perfume spraying on the fabric.
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The fabric samples were conditioned under standard conditions of 25± 2 oC and 65±2 percent 

relative humidity for 24 hours before the testing processes began. According to ISO 13934-

2:2004 (Grab method), the tensile strength test was carried out for the fabric samples with and 

without perfume on a Dak System Inc. Universal Testing Machine with a 75mm gauge length at 

a  50 mm/min rate of traverse. 
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Table 1. Physical parameters of silk fabrics.

Range Fabrics Ends per inch Picks per inch Weight,
g/m2

Thickness, 
mm

Dark Red 94 90 62 0.20
Medium Pink 93 81 60 0.18

Light Sandal 96 91 69 0.19

Table 2. Properties of perfume.

Parameters Values
Top notes Citrus

Middle notes Lily
Base notes Sandalwood
Flash point 37 °C

Density 0.782 g/m3

Refractive index 1.4630
pH 6.78

Major ingredients

Denatured Alcohol
Benzyl salicylate

Butyl phenyl methyl propional
Citronellol
Eugenol
Linalool

Ethylhexyl methoxy cinnamate,
Hydroxycitronellal
Benzophenone-3,

Ethy-hexyl salicylate,
Butyl methoxy dibenzoylmethane

Hydrrxyisohexyl 3-clclohexene
Carboxaaldehyde, Gereniol,Isoeugenol,

Cinnamyl Alcohol,Limonene,
BHT, Propylene glycol,

Benzyl alcohol,
Benzyl benzoate, Acrylates,
Hydrolysed jojoba esters.
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Figure 3.Tensile strength (Weft) 
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Tylko rysunki, podpisy pod rysunkami zostają tak jak jest w artykule. 

Na niektórych wykresach przy edytowaniu/przenoszeniu do artykułu pojawia 
się niepełna legenda („sandal with perfume” gdzieś znika) – proszę zwrócić 
uwagę żeby wszystko się przeniosło. 

Figure 1. Perfume spraying on the fabric 
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Colour fastness to dry cleaning 
The ISO 105-D01:2010 method for col-
our fastness to drycleaning was used 
where test specimens were agitated in 
Perchloroethylene for 30 mins together 
with non-corrodible discs. The samples 
were then centrifuged and dried in hot 
air. The change in colour of the specimen 
was assessed in terms of delta E meas-
ured using a spectrophotometer. Staining 
of the solvent was assessed by comparing 
the filtered solvent with unused solvent. 

Colour fastness to rubbing
Rubbing fastness was evaluated by the 
ISO 105 X12 -2002 method with Rub XT 
by means of a MAG Solvics Crock-Me-
ter, which has a finger of 1.6 cm diame-
ter. Fabric of 50 x 140 mm was cut with 
and without perfume. Dry and wet test 
cloth of 5 cm x 5 cm was mounted on 
the rubbing finger with a strength of 9N 
downwards. After 10 complete cycles, 
the undyed dry and wet test cloth were 
removed and evaluated using standard 
grey scales.

Colour fastness to perspiration
Colour fastness to perspiration was eval-
uated by the ISO 105-E04:2008 method 
with artificial perspiration solutions of the 
acidic and alkaline type made using his-
tidine monohydrochloride monohydrate, 
sodium chloride and disodium hydrogen 
orthophosphate. In this method, perfume 
was sprayed on one set of specimens 
and another set without perfumes was 
prepared. Samples of 100 x 40 mm di-
mensions stitched with multifibre stripes 
were wetted and soaked in acid and al-
kali perspiration solutions, and then kept 
in an oven at 37 ± 2 °C for 4 hours under 

a pressure of 5 kg. On completion of the 
test, the samples were taken out and dried 
slowly. The change in shade on the spec-
imen tested compared to the original and 
the colour staining of all components on 
the multifibre were assessed in terms of 
delta E values.

Spectrophotometer
The colour difference in colour fast-
ness testing is usually assessed using 
the grey scales. As skill and experience 
are required for accurate evaluation, in-
strumental colour measurement of col-
our fastness test data can be used [14]. 
The total colour difference between the 
original sample and those tested was ob-
tained using Equation (1) using a Reflec-
tance Spectrophotometer (Minolta CM 
3600d).

Colour difference 

∆E = 
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Colour fastness to perspiration was evaluated by the ISO 105-E04:2008 method with artificial 
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Spectrophotometer 

The colour difference in colour fastness testing is usually assessed using  the grey scales. As skill 

and experience are required for accurate evaluation, instrumental colour measurement of colour 

fastness test data can be used [14]. The total colour difference between the original sample and 

those tested was obtained using Equation (1) using a Reflectance Spectrophotometer (Minolta 

CM 3600d).

Colour difference ∆E  =                  -- (1) 

where  L= L* before testing – L* after testing  

 a = a* before testing – a* after testing   

 b = b* before testing – b* after testing   

Where, L means lightness; a measures redness (+) or greenness (−), and b measures yellowness 

(+) or blueness (−), respectively. Colour change and colour staining were assessed using Delta E 

values. 

Colour Fastness Scales 

Colourfastness results are measured in terms of colour change and colour staining. Colour 

change denotes the amount of fading or colour alteration of the sample tested when it is 

subjected to different tests. Colour staining denotes the amount of staining of adjacent materials 

that occurs when tested along with coloured fabric samples. Two sets of standard grey scales are 

used to assess the colour fastness of textiles. On visual comparison, the results are given as a 

   (1)

where
ΔL = L* before testing – L* after testing 
Δa = a* before testing – a* after testing 
Δb = b* before testing – b* after testing 

Where, L means lightness; a measures 
redness (+) or greenness (−), and b meas-
ures yellowness (+) or blueness (−), re-
spectively. Colour change and colour 
staining were assessed using delta E val-
ues.

Colour fastness scales
Colourfastness results are measured in 
terms of colour change and colour stain-
ing. Colour change denotes the amount 
of fading or colour alteration of the sam-
ple tested when it is subjected to different 
tests. Colour staining denotes the amount 
of staining of adjacent materials that oc-
curs when tested along with coloured 
fabric samples. Two sets of standard grey 
scales are used to assess the colour fast-
ness of textiles. On visual comparison, 
the results are given as a standard rating. 
The grey scale rating ranges from values 
1-5, with four intermediate half steps. 
Spectrophotometers can be used to meas-
ure the same colour difference in terms of 
the delta E value. Table 3 shows the grey 
scale rating and corresponding delta E 
value representing the respective colour 
change or colour staining [15].
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Figure 2. Tensile strength of dyed silk fabrics in warp direction with 
and without perfume.

Figure 3. Tensile strength of dyed silk fabrics in weft direction with 
and without perfume.

Table 3. Standard grey scale rating and delta E value. 

Grey scale rating Corresponding colour 
difference in delta E Colour change Colour staining

5 0 No change No staining
4-5 0.8
4 1.7 Slightly changed Slight staining

3-4 2.5
3 3.4 Noticeable change Medium staining

2-3 4.8
2 6.8 Considerable change Poor staining

1-2 9.6
1 13.6 Much change Very poor staining
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Figure 4.Elongation% 

 

 

Figure 5. Resistance to abrasion 
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FTIR Spectroscopy
Fabric surfaces of samples with and 
without perfume were also studied by 
FTIR spectroscopy using a Shimadzu 
IRAffinity-1S FTIR Spectrophotometer. 
The mid-infrared region from 400 cm-1 
to 4000 cm-1 was used at a resolution of 
2 cm-1 with background correction in 
350 scans in the ATR mode, and the per-
centage of transmittance was recorded.

 Results and discussion
Mechanical properties
Tensile strength and elongation
Silk is known for its high tensile strength 
and high elongation at failur e [16].Ten-
sile strength values of red, pink and san-
dal colour dyed fabrics tested along the 
warp and weft direction are shown in 
Figure 2 and Figure 3. According to the 
figures, it can be said that the strength of 
the fabric changes slightly when apply-
ing perfume both in the warp and weft 
directions, But the strength reduction is 
not statistically significant as perfume in-
gredients do not alter the peptide bonds 
of fibroins in the semi-crystalline region. 

Also in all three different colours, the 
same trend was noticed.

The elongation % tested at a 75 mm gauge 
length and rate of traverse of 50 mm/min 
showed a slight decrease in performance 
when compared to that without perfume 
in all three colours, as shown in Figure 4.

Resistance to abrasion
Unlike tensile strength, silk has only fair 
abrasion resistance, and will not stand 
up to heavy wear. Figure 5 shows the 
weight loss % after 5000 cycles, and it 
is inferred that the fabrics applied with 
perfume have significant changes to 
abrasion compared with those of the fab-
rics not applied with perfume. Ethanol 
and other constituents in perfumes might 
have changed the surface properties of fi-
broin by altering the surface energy. 

Resistance to pilling
From Figure 6, it is observed that per-
fume has no influence on fabrics for pill 
formation, and it shows the same grade as 
that of fabrics without perfume. It is also 
observed that pill formation is the conse-

quence of an increase in the number of 
cycles. Being filament, silk pills less than 
most other fibres, and hence there were 
no significant changes.

Colour fastness tests
Acid dyes are usually sodium salts of 
sulphonic acids or, less frequently, car-
boxylic acids, and are therefore anionic 
in aqueous solution. They can dye fibres 
with cationic sites, which are usually 
substituted ammonium groups in fibres. 
These cationic sites are thus available 
for the acid dye anions to combine with 
through hydrogen bonding, vander waals 
forces or ionic bonding. Ethanol used in 
perfumes is a very polar molecule due to 
its hydroxyl (OH) group, with the high 
electronegativity of oxygen allowing hy-
drogen bonding to take place with other 
molecules. Hence ethanol may counter 
acid dyes and affect the fastness property.

Washing fastness
Though it is suggested to dry clean silk 
fabrics, plain silk fabrics are also washed 
with water. The change in colour after 
washing the samples was compared with 

Figure 4. Elongation % of dyed silk fabrics with and without perfume. Figure 5. Abrasion resistance values of dyed silk fabrics with and 
without perfume in terms of weight loss %.
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Figure 7. Change in colour of dyed silk fabrics with and without 
perfume in the washing fastness test.

Figure 6. Pilling grade results of dyed silk fabrics with and without 
perfume.
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Figure 6. Resistance to Pilling 

 

 

Figure 7. Change in colour in washing 
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Figure 9. Change in colour in Perspiration test 
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Table 4. Delta E values of dyed silk fabrics with and without perfume subjected to dry cleaning. 

Without perfume With perfume
Fabrics Red Pink Sandal Red Pink Sandal
ΔE 0.39 1.49 0.50 0.49 1.74 1.62
Staining of solvent 3 4 4-5 3 4 4

those treated with perfume and washed in 
terms of delta E values as measured by 
the Spectrophotometer. Delta E values 
up to 1.7 are acceptable, which is equiv-
alent to grey scale rating 4. Here all the 
values are above 1 even before the appli-
cation of perfume. After the application 
of perfume, there is an increasing trend 
in the colour difference. In the red and 
pink colour, the colour change is high 
and similar, whereas in the sandal colour, 
the colour shift is slightly more.

As expected, multifibre adjacent fabrics 
were stained more by dark and medium 
colour than by light colour. The staining 
level was measured using the spectropho-
tometer and expressed as delta E to better 
visualise the staining rate. Wool and ny-
lon were cross stained due to the affinity 
to acid dyes as compared to other fibre. In 
cotton, uneven staining was also noticed.

Colour fastness to dry cleaning
Perchloroethylene was used as a solvent 
in dry cleaning. Samples treated with and 
without perfume were subjected the dry 
cleaning test. The results in Table 4 show 
that the delta E values are below value 
1 or nearer to it. Colour fastness is more 
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Figure 8. Colour staining on multifibre adjacent fabric tested along with dyed silk fabrics in washing fastness test.
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Figure 10 shows the dyed silk samples  with multifibre assembly. Figures 11 and 12 show  Delta 

E values of the multifibre sample tested with and without the perfume treated sample dipped 

again in acidic and alkaline perspiration solutions. This  represents  actual wearing conditions. 

 
Figure 10. Colour Staining in multifibre test sample tested with dyed silk fabrics in perspiration 

fastness testing. 

 

High staining values were due to the  poor fastness of red colour, whereas the pink and sandal 

colours had good perspiration fastness. When perfume sprayed samples were kept in perspiration 

solution, the effect of perfume was seen in the red colour only, while in other colours there was 

no significant change noticed. 

More staining in the adjacent multifibre fabric is identified due to acid red dye transfer, 

especially to cotton, wool and nylon. While in the pink and sandal colour, colour staining is 

much less. Moreover it is observed that perfume application  made a difference in the colour 

staining of dark colour, especially in alkaline conditions. As acid dyes undergo hydrolysis in 

alkaline conditions due to ethanol action, dye fastness was affected.  

suited to dry cleaning than to water. But 
a slight change was noticed due to per-
fume application. Staining of the solvent 
is observed more in red dyed fabrics than 
in the others, which may be due to the 
poor fastness of dark shades.

Colour fastness to perspiration 
As seen in Figure 9, in alkaline and acid-
ic perspiration tests, a slight increase in 
colour was noticed in perfume applied 
samples compared to those without per-
fume. According to the results obtained 
for the delta E value, there was a notice-
able colour change: yellowing can be ob-
served in the sandal colour, which may 
be due to the alcohol present in perfumes. 
In all other cases, a colour shift is noticed 
due to the application of perfumes.

Figure 10 shows the dyed silk samples 
with multifibre assembly. Figures 11 

and 12 show delta E values of the multi-
fibre sample tested with and without the 
perfume treated sample dipped again in 
acidic and alkaline perspiration solutions. 
This represents actual wearing conditions.

High staining values were due to the poor 
fastness of red colour, whereas the pink 
and sandal colours had good perspiration 
fastness. When perfume sprayed samples 
were kept in perspiration solution, the ef-
fect of perfume was seen in the red col-
our only, while in other colours there was 
no significant change noticed.

More staining in the adjacent multifi-
bre fabric is identified due to acid red 
dye transfer, especially to cotton, wool 
and nylon. While in the pink and san-
dal colour, colour staining is much less. 
Moreover it is observed that perfume ap-
plication made a difference in the colour 
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Figure 13. Colour staining Grade in Crocking  
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Figure 12. Delta E value of colour staining in Alkaline Perspiration test 
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sprayed sample, slightly increased pink 
colour transfer was noticed. In the sandal 
colour, no colour transfer had occurred, 
but looked yellow due to the staining of 
perfumes. 

In the previous study conducted by Kayar 
[13] on cotton fabrics, it was observed 
that surface properties like abrasion and 
pilling resistance and colour properties 
were altered by perfume whereas strength 
values were not significantly changed. In 
a similar way, the tensile strength of silk 
fabrics was not affected by perfume. But 
poor abrasion resistance values of silk 
fabrics were again influenced by the per-
fumes. As silk is a continuous filament, 
it has high pilling resistance, which was 
not altered. However, other colour fast-
ness studies showed that perfume neg-
atively affects the colour change and 
colour staining values. In dark colours, 
more staining was observed, whereas, in 
light and medium shades, colour change 
was noticed due to the ethanol content in 
perfumes.

FTIR spectroscopy
The three fabric samples (red, pink, and 
sandal) show three different spectrums. 
According to Figures 14-16, FTIR spec-
tra of silk fabrics without perfume and 
perfume applied fabrics were found simi-
lar. There was a slight change in the peak 
values. For example, the peak value of 
fabric without perfume is 1219, which 
shifted to 1249 with the application of 
perfume. The stretch occurring in this 
frequency range was the C-O stretch. 
The peak value noticed at 1033.85 shift-
ed to 1087.5 with the application of per-
fume due to the C-N stretch. The peak 
value noticed at 1620.21 shifted to 
1612.49 with the application of perfume, 
and this may be due to the N-H bend. 
This showed that there were changes in 
the peak values fabrics with and without 
perfume, but the changes were compro-
mised within the range of the same fre-
quency, which highlights that there are 
no major changes in the chemical struc-
ture. Since only a small amount of per-
fume was sprayed and its volatile nature, 
it only shifted the frequency and affected 
no change in structure.

 Conslusions
This study was aimed at investigating 
the effects of perfume on the mechan-
ical and colour properties of dyed silk 
fabrics. Tests of the tensile strength and 
resistance to abrasion and pilling were 

Figure 13. Grey scale rating of colour staining in crocking fastness test.

staining of dark colour, especially in al-
kaline conditions. As acid dyes undergo 
hydrolysis in alkaline conditions due to 
ethanol action, dye fastness was affected. 

Colour fastness to rubbing
The fabrics with and without perfume 
treated fabric were rubbed against dry 

and wet cloth for 10 complete turns with 
a 9 N force. The colour staining on the 
white testing square was evaluated and is 
shown in Figure 13. 

Both in dry and wet rubbing, red col-
our was transferred to the crock square 
and in the pink colour with the perfume 

D
el

ta
 E

 v
al

ue

Colour fastness to persipiration (Acidic)

Wool

Acrylic

Polyester

Nylon

Cotton

Acetate

Red 
without 
perfume

Red 
with 

perfume

Pink 
without 
perfume

Pink 
with 

perfume

Sandal 
with 

perfume

Sandal 
without 
perfume

60
55
50
45
40
35
30
25
20
15
10

5
0

Figure 11. Delta E value of colour staining on multifibre adjacent fabrics tested along with 
dyed silk fabrics in acidic perspiration test.

D
el

ta
 E

 v
al

ue
s

Colour fastness to persipiration (Alkaline)

Red 
without 
perfume

Red 
with 

perfume

Pink 
without 
perfume

Pink 
with 

perfume

Sandal 
with 

perfume

Sandal 
without 
perfume

50
45
40
35
30
25
20
15
10

5
0

Figure 12. Delta E value of colour staining on multifibre adjacent fabrics tested along with 
dyed silk fabrics in alkaline perspiration test.

C
ol

ou
r s

ta
in

in
g 

gr
ad

e

Colour fastness to crocking

Dry Wet

6

5

4

3

2

1

0

Figure 11. Delta E value of colour staining in Acidic Perspiration test 

Figure 12. Delta E value of colour staining in Alkaline Perspiration test 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

RED 
WITHOUT 
PERFUME 

RED WITH 
PERFUME 

PINK 
WITHOUT 
PERFUME 

PINK 
WITH 

PERFUME 

SANDAL 
WITHOUT 
PERFUME 

SANDAL 
WITH 

PERFUME 

DE
LT

AE
 V

AL
UE

 

COLOURFASTNESS TO PERSIPIRATION(ACIDIC)  

WOOL 

ACRYLIC 

POLYESTER 

NYLON 

COTTON 

ACETATE 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 

RED 
WITHOUT 
PERFUME 

RED WITH 
PERFUME 

PINK 
WITHOUT 
PERFUME 

PINK 
WITH 

PERFUME 

SANDAL 
WITHOUT 
PERFUME 

SANDAL 
WITH 

PERFUME 

DE
LT

A 
E 

VA
LU

ES
  

COLOUR FASTNESS TO PERSIPIRATION( 
ALKALINE) 

WOOL 

ACRYLIC 

POLYESTER 

NYLON 

COTTON 

ACETATE 

Wool

Acrylic

Polyester

Nylon

Cotton

Acetate

Figure 11. Delta E value of colour staining in Acidic Perspiration test 

Figure 12. Delta E value of colour staining in Alkaline Perspiration test 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

RED 
WITHOUT 
PERFUME 

RED WITH 
PERFUME 

PINK 
WITHOUT 
PERFUME 

PINK 
WITH 

PERFUME 

SANDAL 
WITHOUT 
PERFUME 

SANDAL 
WITH 

PERFUME 

DE
LT

AE
 V

AL
UE

 

COLOURFASTNESS TO PERSIPIRATION(ACIDIC)  

WOOL 

ACRYLIC 

POLYESTER 

NYLON 

COTTON 

ACETATE 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 

RED 
WITHOUT 
PERFUME 

RED WITH 
PERFUME 

PINK 
WITHOUT 
PERFUME 

PINK 
WITH 

PERFUME 

SANDAL 
WITHOUT 
PERFUME 

SANDAL 
WITH 

PERFUME 

DE
LT

A 
E 

VA
LU

ES
  

COLOUR FASTNESS TO PERSIPIRATION( 
ALKALINE) 

WOOL 

ACRYLIC 

POLYESTER 

NYLON 

COTTON 

ACETATE 

Red without perfume
Red with perfume
Pink without perfume
Pink with perfume
Sandal without perfume
Sandal with perfume



95FIBRES & TEXTILES in Eastern Europe  2017, Vol. 25,  6(126)

performed, and it is observed that there 
is a slight reduction in strength as well as 
an increase in weight loss and no pilling 
in the fabric applied with perfume, re-
spectively. With the results of colour fast-
ness testing on perfume applied fabrics, it 
is found that there is a moderate change 
in colour, and staining occurs due to per-
fume application. With a small quantity 
of perfume, being volatile in nature, it did 
not change the chemical structure of fi-
broin, but alcohol present in the perfume 
had an effect on acid dyes attached to the 
fibre. Thus this study supports Kayar’s 
findings that perfumes do affect colour 
change and colour shifts, whereas the 
chemical structure and mechanical prop-
erties are least affected. This study also 
shows that the level of colour fastness 
to perfume differs for light, medium and 
dark colour dyed samples. 
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Figure 14. FTIR graph of red coloured sample with and without 
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