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Ozet

Laurusnobilis belongs to the family Lauraceae, which is native to the southern Mediterranean
region and cultivated mainly in Europe and the USA. This plant is usually cultivated as ornamental
plant and as a medicinal plant. This plant, which is one of Turkey’s natural floristic elements,has a
wide range of usage area such as medical, food industry, perfumery etc. One of the most useful
and valuable natural yields of this plant is its essential oil. After extracting essential by steam
distillation, pulp of this plant can be evaluated in natural dyeing. Silk and cotton fabric samples
were dyed with dry and pulp of Laurusnobilis.Mordant dyeing method was applied and two
different mordant materials were applied with pre-mordant process.Alum [Kal(SO4)..12H,Q0] and
ferrous sulphate(FeSO..7H,0) were used as a mordant. Rubbing (dry and wet) and washing
fastness values were determined.Also the depths of shade were evaluated in terms of K/S and
CIELAB colour difference values of the dyed fabric samples.
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Abstract

Laurusnobilis, Giiney Akdeniz bolgesine 6zgii ve ¢ogunlukla Avrupa ve ABD'de yetistirilen
Lauraceae ailesine ait bir bitkidir. Genellikle siis bitkisi ve sifali bitki olarak yetistirilmektedir.
Tiirkiye'nin dogal floristic elementlerinden biri olan bu bitki, tip, gida endiistrisi, parflimeri vs. gibi
genis bir kullanim alanina sahiptir. Bu bitkinin en faydali ve degerli dogal {irlinlerinden biri ugucu
(esansiyel) yagidir. Buhar damitmasi ile oziitlendikten sonra, bu bitkinin geriye kalan posasi (6zii),
dogal boyamada degerlendirilebilmektedir. Ipek ve pamuklu kumas ornekleri, Laurusnobilis
bitkisinin posasi ile boyanmigtir. Mordanli boyama yontemi uygulanmis olup, iki farkli mordan
maddesi 6n mordanlama islemi ile uygulanmistir. Sap [Kal (S04)2.12H,0] ve demir siilfat
(FeS04.7H20) mordanlar1 kullanilmistir. Siirtinme (kuru ve 1slak) ve yikama hasligi degerleri
incelenmistir. Kumas numunelerinin K/S ve CIELAB degerleri 6l¢lilmiistiir.
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INTRODUCTION

Laurusnobilis belongs to the family Lauraceae, which is native to the southern
Mediterranean region and cultivated mainly in Europe and the USA(Fiorini et al., 1997,5.91).This
plant is usually cultivated as ornamental plant and as a medicinal plant (Caputo et al., 2017, 5.930).
Laurel (Laurusnobilis) is an evergreen tree cultivated in many warm regions of the world,
particularly in the Mediterranean countries (Longo and Vasapollo, 2005, s.8063; Derwich et al.,
2009, s.3818, Unal et al. 2016).Laurusnobilisis one of the most useful and valuable natural
products essential oil (Chahal et al., 2017, s.1153).Laurel is natural floristic elements of Turkey
and widely used in industrial area such as medicine, perfumery, food flavoring, pharmacefoods,
cosmetics, aromatherapy, phytotherapy, spices, nutrition and sources of aroma chemicals (Zekovic¢
et al. 2009; Buchbauer, 2000).The leaves and essential oil of this plant have antibacterial,
antimicrobial,antifungal, anti-oxidant, antiseptic, antiperspirant, analgesic and anti-inflammatory,
anti-ulcer, acaricidal and antiproliferativeactivities (Dadalioglu and Evrendilek, 2004; Chahal et
al., 2017; Derwich et al., 2009; Caputo et al., 2017; Al-Kalaldeh et al., 2010; Sayyah et al., 2003;
Simi¢ et al., 2003). There are many studies about all of these properties of this plant and its
essential oil.Also have been used for stomach discomfort relieving, diabetic treating, migraine
prevention, fatigue, indigestion, menstrual irregularities, insect repellent and to treat epilepsy,
neuralgia and Parkinsonism.The another area of usage of this plant is as characterization of bio-oil
and bio-char and works showed that the bio-oil obtained from laurel extraction residues could be
an important liquid fuel source and chemical feedstocks (Ertas and Alma, 2010). Natural dyeing is
also included in many different usage areas. Anthocyanin in fruit of Laurusnobilisis used as a
natural dyestuff for the food, medicine and cosmetic industry (Tirkmen et al., 2004; Goktas et al.,
2008). Also branches with flower, berries and leaves are used as a dyestuff(Gokhan and Derya,
2016).

Synthetic dyes produced from petroleum based raw materials are widely used in textile. As
a result of the stringent environmental standards imposed by many countries in response to the
toxic and allergic reactions associated with synthetic dyes, there has been growing interest in the
use of natural dyes in textile applications (Deo and Desai, 1999). The growing awareness of the
organic value of environmentally friendly products has led consumers to regain interest in the use
of textiles dyed with environmentally friendly natural dyes (preferably natural fiber product)
(Samanta and Konar, 2011).Natural dyes exhibit better biodegradability and are generally more
environmentally compatible, providing an important alternative for conscious consumers (Deo and
Desai, 1999). But the raw material used in natural dyeing and process standardization must be
adhered to the industrially existing system. At this point, it is necessary to evaluate pulp of
essential oil extracted plant. In terms of dyestuff content, the method used in essential oil
extraction process is very important. Because the dyestuff content of plant will change with the
any chemicals or boiling. Therefore steam distillation method is the most suitable method for
using them as a dye source. Steam distillation is unquestionably the most frequently used method
for the extraction of essential oil from plants (Baser and Buchbauer, 2015). This distillation is
suitable for Laurusnobilis(Zekovié¢ et al., 2009; Ozek, 2012; Lira et al., 2009). Essential oil
extraction procedure provides that dyestuff in the plant remains stable. Starting from this point of
view, pulp of Laurusnobilis used as a dyestuff.
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Material and Method

Pulp of Laurusnobilis was obtained from InanTarim ECODAB in Antalya. The company
produces EO of Laurusnobilis by steam distillation. Plant leaves were separated from their stem
parts and air-dried. Silk fabric weighing 64 g/m? and cotton fabric weighing 72 g/m? were used.
The dyeing was carried out mordants, using pre-mordanting method. Alum [Kal(SO4)..12H,0]
and ferrous sulphate(FeSO..7H,O) mordantswere used. Dry and wet rubbing fastness values
determined according to TS EN ISO 105-X12 and wash fastness values were determined
according to TS EN ISO 105-C06/A1S. According to Grey Scale, 1-2-3-4-5 are rating classes also
half rating values can be used like 4-5 (1- very poor, 2-poor, 3-fair, 4-good and 5-excellent).
Fastness test results are listed below according to mordanting agent in Table 1. Two mordanting
procedure (pre and metamordanting) applied to silk and cotton fabric samples. Color strength and
colorimetric values were measuredby 3nh NS800 (D65, specular inclusion, 10°) spectro-
photometer (Table 2).

Results and Discussion

Washing and rubbing fastness values are listed and classified according to mordants in
Table 1.Rubbing fastness values (dry and wet) according to TS EN ISO 105-X12 and washing
fastness values according to TS EN 1SO 105-C06/A1S.

Rubbing fabric and samples were conditioned under standard atmosphere conditions for 24
hours and then 16 mm cylindrical rubbing foot used for rubbing fastness test. In wet rubbing,
cotton rubbing cloth was used after absorbing 100% water. Environmental conditions of the
experiment were 20+2°C and 65% relative humidity. According to Grey Scale, 1-2-3-4-5 are
rating classes also half rating values can be used like 3-4 or 4-5 (1- very poor, 2-poor, 3-fair, 4-
good and 5-excellent). Fastness test results are listed below according to mordant agent in Table
2,3,4,5.

The washing fastness properties of the dyed samples varied between 4 and 5, staining on
test fabrics are 4-5, except for staining on silkmordanted with alum. The rubbing fastness of the
dyed samples varied generally between 4-5 and 5, wet and dry rubbing fastness values for silk
fabric are excellent. For cotton fabric alum mordanting gives highest values for rubbing fastness
values.

Artuklu Insan ve Toplum Bilim Dergisi, 2019/4(2), 119-125.

121



Investigation on Fastness Properties and Color Measurements of Silk and Cotton Fabrics Dyed
with Pulp of Laurusnobilis

Table 1. Washing and rubbing fastness values

Washingfastness Rubbingfastness
F Mordant Staining Stainin  Staining Staining Staining Change
a on wool gon on on on in color
b - -
; acrylic  polyester  polyamide cotton Dry Wet
i
c
S
i Alum 5 5 5 5 5 4-5 5 5
|
k  Ferroussulphate 5 5 5 5 4-5 4-5 5 5
C
o Alum 5 5 5 5 4-5 4-5 5 5
t
t
o Ferroussulphate 5 5 5 5 45 3-4 4-5 4-5
n

The colorimetric measurements of fabrics were performed using a 3nh NS800 (D65,
specular inclusion, 10°) spectro-photometer. The values used by CIE are called L*, a* and b* and
the colour measurement method is called CIELAB. L* represents the difference between light
(where L*=100) and dark (where L*=0). a* represents the difference be-tween green (-a*)
andred (+a*), and b* represents the difference between yellow (+b*) and blue (-b*)[16].
The colour difference AE was calculated by the Equation (1):

AE=\(AL)2 +(Aa)2+(Ab)2) (1)

The K/S (color strength) value was calculated by Equation (2):
K/S=(1-R)2/2R (2)

where R is the observed reflectance.

The colorimetric values for dyed fabrics are listed in Table 2. Analysis of the data shows
that using ferrous sulphateheptahydrate mordant gives darker shades. Silk fabric mordanted with
ferrous mordant causes the darkest shade. The fabrics showed reddish shades, cotton fabrics
showed more reddish shades then silk fabrics. When b* values are examined, alum mordanted silk
fabric showed more yellowish shades then the other fabric samples. The values of a* were lowest
and b* was maximal for silk and cotton fabric samples. For C* values, this can be said that fabric
samples are generally bright. Alum mordanted silk fabric has brighter shades then other fabrics. It
was observed that, the color strength (K/S) value was good at silk fabricmordanted with
alum. The value h°® varies between 63 to 71, values are close to each other’s and samples generally
have a yellow tone.
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Table 2. Colorimetric values

F

a Mordan

b - * * * * o

r Mordant tingMet L a b C h K/S
i hod

c

S Alum 77.960 8.423 24730 26.126 71.191 1,437941
i Pre

| Ferroussulphate 67.099 8.708 18.357 20.317 64.623 0,794433
k

C Alum 76.074 9.657 19.739 21974 63.931 0,042445
0

t Pre

t FerrousSulphate 77.817 9.297 21.313 23.252 66.433 0,019639
0

n

CONCLUSION

Laurusnobilis plant is a very important essential oil source in Turkey. Used in many
different industries, the most important waste of this plant is extracted after the process of taking
the essential oil. Anatolia has been cultivated for centuries for the natural dye plants, but after the
synthetic dyes the agricultural part has declined considerably. This was perhaps the most
influential factor in the use of natural dyes. This has led to the search for alternative ways to reach
natural dye plants. These alternative pathways also allow the plants to be recycled in the recycling
system. For this reason, it is very important to evaluate the plant pulp from which essential oil is
taken in natural dyeing.

Two different mordant substances and two different fabric types are dyed (silk and
cotton).Premordanting dyeing method was applied. Alum and ferrous sulphatemordants are
selected. As a result of the dyeings made with this plant, washing and rubbing (wet and dry)
fastness values were found to be quite high. Fastness values and color measurements indicate that
this pulp of plant is an important source of dyes.
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