
INTRODUCTION

Grape (Vitis vinifera L.) is known as the raw material
source of fruit juice and especially wine industry, and
grape pulp is known as the main waste of grape pro-
cessing enterprises. Tens of tons of pulp are released
after the grape, which is one of the most grown fruits
in the world, is processed in each harvest period. Its

rich bioactive components make grape pomace a

very profitable raw material for different sectors, the

importance of which is increasing day by day [1, 2].

Grape seeds, whose antioxidant, anti-inflammatory

and antimicrobial properties have been reported

many times in the literature [3–5] constitute 38–52%

of the grape pomace on a dry weight basis [6]. For
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Application of grape seed coating for antibacterial cotton fabric

Microorganisms can reproduce rapidly on textile surfaces. It is known that textile surfaces used especially in hospitals
cause the spread of infections and pose a danger. In recent years, instead of synthetic and heavy metal applications,
the interest in obtaining environmentally friendly and natural plant-based antibacterial materials and textile applications
has been increasing day by day. Grape skins and seeds, rich in polyphenolic compounds, are waste products from
winemaking. The evaluation of such waste products is of great importance. In this study, grape seed, which is stated to
have antibacterial activity in many studies, was applied to cotton textile material with the coating method and it was
aimed to gain antibacterial properties to the fabric. As a result of the colour fastness tests performed according to the
ISO 105-C06 standard, it was not observed that the coating process had a negative effect on the washing fastness of
the fabrics. The wash fastness value of all coated fabrics is 5. As a result of the washing fastness test, it was seen that
the coated fabrics were resistant to washing. As a result of the friction fastness tests performed according to the TS EN
ISO 105-X12 standard, it was observed that the coated fabrics were resistant to friction. When the breaking strength and
breaking elongation values   of the coated fabrics were examined as a result of the strength test performed according to
the TS EN ISO 13934-1 standard, it was observed that the tensile strength and elongation at break of the coated fabrics
increased. Antibacterial tests against E. coli and S. aureus bacteria were performed on treated fabrics according to the
AATCC 100 antibacterial test method. It is obtained as a result of the coating process for 60% coverage. As a result of
the coating process, better results were obtained against E.coli bacteria. It was observed that the antibacterial properties
improved as the coating rate increased. As a result of the tests, antibacterial activity was provided against both bacteria.
An acceptable level of antibacterial activity was detected in the antibacterial tests of the washed fabrics.
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Aplicarea acoperirii cu semințe de struguri pentru material textil antibacterian din bumbac 

Microorganismele se pot reproduce rapid pe suprafețele textile. Se știe că suprafețele textile folosite în special în spitale
provoacă răspândirea infecțiilor și reprezintă un pericol. În ultimii ani, în locul aplicațiilor din metale sintetice și grele,
interesul pentru obținerea de materiale antibacteriene și aplicații textile ecologice și naturale pe bază de plante a crescut
pe zi ce trece. Coji și semințele de struguri, bogate în compuși polifenolici, sunt produse reziduale din vinificație.
Evaluarea unor astfel de deșeuri este de mare importanță. În acest studiu, sămânța de struguri, despre care se spune
în multe studii că are activitate antibacteriană, a fost aplicată pe material textil din bumbac prin metoda de acoperire și
a avut ca scop obținerea de proprietăți antibacteriene pentru suportul textil. În urma testelor de rezistență a culorii
efectuate conform standardului ISO 105-C06, nu s-a observat un efect negativ al procesului de acoperire asupra
rezistenţei la spălare a materialelor textile. Valoarea rezistenței la spălare a tuturor materialelor textile acoperite este 5.
Ca rezultat al testului de rezistență la spălare, s-a observat că materialele textile acoperite sunt rezistente la spălare. În
urma testelor de rezistență la frecare efectuate conform standardului TS EN ISO 105-X12, s-a observat că materialele
textile acoperite erau rezistente la frecare. Când au fost examinate valorile rezistenței la rupere și alungirii la rupere ale
materialelor textile acoperite ca urmare a testului de rezistență efectuat conform standardului TS EN ISO 13934-1, s-a
observat că rezistența la rupere și alungirea la rupere au crescut. Testele antibacteriene împotriva bacteriilor E. coli și
S. aureus au fost efectuate pe materialele textile tratate conform metodei de testare antibacteriană AATCC 100. Se
obține ca rezultat al procesului de acoperire pentru o acoperire de 60%. Ca urmare a procesului de acoperire, s-au
obținut rezultate mai bune împotriva bacteriilor E.coli. S-a observat că proprietățile antibacteriene s-au îmbunătățit odată
cu creșterea ratei de acoperire. În urma testelor, a fost asigurată activitate antibacteriană împotriva ambelor bacterii. Un
nivel acceptabil de activitate antibacteriană a fost detectat în testele antibacteriene ale materialelor textile spălate.

Cuvinte-cheie: sămânță de struguri, acoperire, material textil din bumbac, activitate antibacteriană
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this reason, the evaluation of grape seeds and extract
and recycling of waste is an economically important
approach. 
Microorganisms can reproduce rapidly on textile sur-
faces under the influence of moisture, nutrients and
temperature [7–9]. Undesirable odours and stains
may occur on textile surfaces with the reproduction of
microorganisms. In addition, colour change and a
decrease in strength can be observed on the textile
surface [10]. For this reason, as a result of increasing
customer demands, antibacterial products obtained
by processing the textile product with substances
with antibacterial properties to eliminate or minimize
the effect of microorganisms that harm the product
and the user have come to the fore. It is very impor-
tant to provide protection against microorganisms,
especially in hospitals and schools, in terms of human
health [11]. It is known that many textile surfaces
such as bedspreads, sheets, aprons, uniforms, tow-
els, and curtains used in hospitals cause the spread
of infections and pose a danger. In a study, it was
determined that Staphylococcus aureus bacteria,
which is the most basic resistant bacteria for nosoco-
mial infections, is found in 65% of nurse aprons [12].
E. coli is a bacterium that is abundant in the
intestines of humans and animals. Some varieties
cause epidemics transmitted by food and water,
causing intestinal and urinary tract infections. These
bacteria are the most dangerous and resistant, and it
is known that 10% of the infections they cause result
in death.
The main methods applied to impart antibacterial
activity to textile materials can be classified as fol-
lows [13–29]: (a) by surface application; (b) by incor-
porating suitable bioactive substances into polymer
melts before extrusion; (c) by coating technology;
(d) with natural substrates; (e) using sol-gel technol-
ogy; (f) by spraying or foaming technique; (g) by
chemical or physical modification of the substrate
and/or the active agent; (h) with green chemistry
approaches. Determination of the most appropriate
physicochemical and/or chemical techniques or
methods is depended on the fibre type, the fabric, the
chemical structure of the active agent, the equip-
ment, and the desired performance properties.
In recent years, instead of synthetic and heavy metal
applications, the interest in obtaining environmentally
friendly and natural plant-based antibacterial sub-
stances and textile applications has been increasing
day by day. In this study, grape seed, which is stated
to have antibacterial activity in many studies, was
applied to cotton textile material with different rates of
coating method and the fabric gained antibacterial
properties. Antibacterial tests against E. coli and
S. aureus bacteria were performed on the treated
fabrics. In addition, strength tests and washing and
rubbing fastness tests of the fabrics were made and
evaluated.

MATERIALS AND METHODS

In this study, 100% cotton woven fabrics were used.
The properties of these fabrics are shown in table 1.

In this study, Tubicoat CRO water-based coating
chemical used in coating applications was used in
textiles supplied by CHT Tekstil and Chemistry.
Tubicoat is a white paste-like acrylic dispersion coat-
ing chemical with an anionic character pH value of
8.5–9.5. Tubicoat forms a soft, non-sticky, wash-resis-
tant and transparent film layer. Tubicoat is applied as
a top coat. Tubicoat is suitable for direct use without
dilution.
By coating, the physical and characteristic properties
of fabrics are improved. Some features that cannot
be gained with the existing structure of the fabric are
gained by coating. Squeegee coating, wire-wrapped
roller coating, cylinder coating, rotary stencil coating,
spray coating, extrusion coating, powder coating, cal-
ender coating, transfer coating, sol-gel coating, and
plasma coating methods are used in the coating. In
this study, the squeegee coating method was used.
The squeegee coating method is shown in figure 1.
The coating paste was prepared by mixing grape
seed and auxiliary coating chemicals prepared at a
micron scale at different rates (40%, 50% and 60%).
After the fabric to be coated is fixed on a flat surface,
a smooth and even population of the coating paste
(paste) on the fabric is ensured with the help of the
template and squeegee. Then, drying at 100 °C for
12 minutes and fixation at 120 °C for 3 minutes, the
application was completed.
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FEATURES OF COTTON FABRIC

Cotton
fabric

Density
(wire/cm)

Yarn
number

(Nm)

Fibre
type

Weight
(g/m²)

Weft 13 20 Cotton
230

Warp 27 34 Cotton

Table 1

Fig. 1. Coating method: A  – covering material;
B – scraper (knife); C – tension cloth (gauze);

D – template (frame); E – the picture that will appear
if a picture is desired



In figure 1, it is shown that the grape seed is coated
on the fabric using a coating chemical using a
squeegee. The fabrics used in the study and the
applications made are shown in table 2.

Before all tests were carried out, the fabrics were
conditioned for 24 hours under laboratory conditions.
To determine the washing sensitivities of the fabrics
with an antibacterial finish, 1-5-10 repeated washings
were carried out according to the TS EN ISO 105-C06
standard. Detergent and pure water for washing fast-
ness test; Staphylococcus aureus (ATCC 6538) and
Escherichia coli (ATCC 35218) bacteria, purified
water and agar materials were used for antibacterial
tests. Coated fabric images are given in figure 2.

AATCC 100 antibacterial test method was used to
quantitatively investigate the antibacterial properties
of woven fabrics that were coated. To determine the
effect of coating methods applied to woven fabrics on
the tensile strength of fabrics, the tensile strength test
of Llyod brand LR5K model strength tester according
to TS EN ISO 13934-1 standard, To determine the
effect of the washing process on fabrics, washing
fastness test in ISO 105-C06 standard and to deter-
mine the effect of friction on fabrics, friction fastness
test according to TS EN ISO 105-X12 standard was
applied.

FINDINGS

Antibacterial test

In this study, AATCC 100 test method was used to
determine antibacterial properties. This method is a
test used to quantitatively determine the antibacterial
properties of textile materials. According to this
method, samples are placed in sterile containers.
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The number of colours that can absorb 1 ml of inocu-
lum without leaving any liquid is determined. 1 ml of
100,000 CFU/ML inoculum is allowed to circulate
throughout the heap to the samples. The inoculated
inoculum is incubated for a certain contact time. At
the appropriate test time, the neutralizing liquid is
added to each vessel and shaken for one minute to
incorporate the inoculum into the test. Serial dilutions
are made and the plates are incubated. Colonies col-
lected after incubation are counted and the percent-
age is calculated according to their decrease. 
According to AATCC 100 antibacterial test method,
fabrics’ antibacterial activity values are given in table
3 against S. aureus and antibacterial activity values
are given in table 4 against E. coli. In AATCC 100
Antibacterial test method, (–) values indicate a
decrease in the number of bacteria, and (–) 100 indi-
cates that all bacteria are dead. If the bacterial reduc-
tions in the media are calculated greater than
99.99%, they are considered to be "excellent", "good"
if calculated between 99% and 99.99%, and "accept-
able" if calculated between 0–99%.                                                                           

As seen in table 3 and table 4, for the 60% coated
fabric, there was a reduction of 89.18% against
S. aureus bacteria and a decrease of 99.98% against
E. coli bacteria. The result was evaluated as 'accept-
able' for S. aureus bacteria and 'good' for E. coli bac-
teria. For the 50% coated fabric, there was a 75%
reduction against S. aureus bacteria and a 93.7%
reduction against E. coli bacteria, and each person
was evaluated as 'acceptable'. For the 40% coated
fabric, there was a 66.67% reduction against
S. aureus bacteria and an 89.4% reduction against
E. coli bacteria, and it was evaluated as 'acceptable'.
It was observed that as the coating rate increased,
the antibacterial properties increased. As a result of
the coating process, better results were obtained
against E. coli bacteria.

APPLICATIONS

Fabric Application

1 Untreated fabric

2 40% Coated fabric

3 50% Coated fabric

4 60% Coated fabric

Table 2

ANTIBACTERIAL ACTIVITY OF SAMPLES AGAINST
S. AUREUS

Fabrics 
Bacteria reduction

(%)
Evaluation

2 –66.67 acceptable

3 –75 acceptable

4 –89.18 acceptable

Table 3

ANTIBACTERIAL ACTIVITY OF SAMPLES AGAINST
E.coli

Samples 
Bacteria reduction

(%)
Evaluation

2 –89.4 acceptable

3 93.7 acceptable

4 –99.98 good

Table 4

2. Fabrics coated with grape seed:
a – 40%; b – 50%; c – 60%

a                            b                            c



Tensile strength

Tensile strength and elongation at break values of the
samples are given in table 5.                                                                                            

When the breaking strength and breaking elongation
values   given in table 5 are examined, it is seen that
the breaking strength and breaking elongation values   
of the coated fabrics have increased.

Friction fastness

Friction fastness values of the samples are given in
table 6. 

When table 6 is examined, it is seen that the coating
process does not affect the dry friction fastness of the
fabrics, but it is effective on the wet friction fastness-
es. The dry friction fastness of coated samples is 5,
wet friction fastness is 4, 4–5.

335industria textila 2023, vol. 74, no. 3˘

Washing fastness

The washing fastness values of the samples are
given in table 7.
When table 7 is examined, no negative effect of the
coating process on the washing fastness of the fab-
rics was observed. The washing fastness value of all
coated fabrics is 5. As a result of the washing fast-
ness test, it was seen that the coated fabrics were
resistant to washing.

RESULTS AND DISCUSSION

The research of new technologies and new materials
for the development of antibacterial textiles has been
one of the topics of interest to researchers in recent
years. Grape skins and seeds, rich in polyphenolic
compounds, are waste products from winemaking.
The evaluation of such waste products is of great
importance. In this study, the use of grape seed in
textiles has been investigated to give antibacterial
activity to cotton fabrics. In this study, the coating
method (squeegee coating) was used. 1-5-10 repeat-
ed washings were made to determine the washing
resistance. It was not observed that the coating pro-
cess had a negative effect on the washing fastness of
the fabrics. The washing fastness value of all coated
fabrics is 5. As a result of the washing fastness test,
it was seen that the coated fabrics were resistant to
washing. It has been observed that the coating pro-
cess does not affect the dry rubbing fastness of the
fabrics, but it is effective on the wet rubbing fast-
nesses. In general, it has been observed that the
coated fabrics are resistant to friction. When the ten-
sile strength and elongation at break values   were
examined, it was observed that the tensile strength
and elongation at break of the coated fabrics
increased. Antibacterial tests were carried out
against E. coli and S. aureus bacteria on the treated
fabricsGood antibacterial properties were obtained
as a result of the coating process for 60% coating. As
a result of the coating process, better results were

WASHING FASTNESS VALUES OF SAMPLES

Fabrics
Fading

Acetate Cotton Polyamide Polyester Acrylic Wool

2 5 5 5 5 5 5

Table 7

TENSILE STRENGTH AND ELONGATION
VALUES OF SAMPLES

Fabrics

Tensile strength
(N)

Elongation at break
(%)

Warp Weft Warp Weft

1 1077 285 29 75

2 1200 315 27 78

3 1226 317 30 82

4 1245 322 34 84

Table 5

FRICTION FASTNESS VALUES OF SAMPLES

Fabrics
Friction fastness

Dry Wet

2 5 4–5

3 5 4–5

4 5 4

Table 6

obtained against E. coli bacteria. It
was observed that the antibacterial
properties improved as the coating
rate increased. As a result of the tests,
antibacterial activity was provided
against both bacteria. In the antibac-
terial tests of the washed fabrics, an
acceptable level of antibacterial activ-
ity was detected.
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