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ABSTRACT i

The study investigated extracted indi ] i
fabric in Ilorin Nigeria. Specfﬁcally:gfieer(;tzg;t::t‘:asgi‘;g camparcfd v‘mh AP oo i
indigo dye applied 10 the same texture of cotton bric, 'ye f;)o_m t.ndzgo leaves and compared it with synthetic
tested at 0.05 level of significant.. Experimental rese;zrczucri i ‘ot it h){patheses lati e s
e atified with 20% to obtain a sample size of 30 d - design was adopted with a population of 150 dyers
e scale. The dat i lyers. The instrument was sensory score card accessed with 7 point
hedon - The data co ected was based on appearance, colour brightness, texture, smell, length, finishing and
o'verlel accegtabzlzty. Data collected was analyzed with mean, standard devian:on and t,-test f{"he f?nd,in s shof,red a
s;gnz:/z'calzt difference between fabrics dyed with indigofera tinctoria solvent and syntheti-c indigo d i’ on cotton
fa.brzc. All 'results based on sensory score card were accepted. The study concluded that there jas g wide range
difference in fhe level of acceptability of extracted Indigofera Tinctoria Solvent and Synthetic Indigo Dye Pattern on
Cotton Fabric. It was recommended that the knowledge of indigenous dye should be added to the curriculum of
textiles: courses as these will broaden the knowledge of students in dyeing of fabric with different plants, animals
Ia\;fd m_merals that produces dye for embracing capacity building opportunities for entrepreneurial develc;pment in
igeria.

KEYWORDS: Indigofera Tinctoria, Synthetic, Dye, Cotton, Capacity, Building Development

INTRODUCTION

Indigo dye is the most popular and widely dye used before the introduction of synthetic dying in Nigeria. The source
of indigo dye is from the many species of genus of indigofera called “el” among the Yoruba people and it is often
grown wildly throughout Nigeria. These varieties of indigofera tinctoria are the most commonly used to produce
dark blue colour of great fastness. Anyakoha (2015) described Indigo as a stable vegetable dye which was used for
generations in Africa. In West Africa (Nigeria), the Yoruba dyers are still considered the most passionate lovers of
indigo according to Balfour (2011). The importance of indigo dyeing in ancient Yoruba land is demonstrated in the
uniqueness of the practice almost everywhere, even in the smallest Yoruba villages, Indigo dye consequently
remained the commonest, popular and the most extensively used compared to other indigenous dyes and colours. -
Indigo is a dyestuff ori ginally extracted from varieties of the indigo and woad plants known throughout the ancient

world for its ability to give a deep blue colour to fabrics (Adnan, 2010).

According to Gao and Schrire (2017) indigo is an indigenous dye obtained from the fermentatiorz of Isatis
tinctoriain, these plants contain the glucoside indican, which could be hyd‘rolyze.d to glucos'e.and mdoxyl? a
precursor (precursor substances) colourless of indigo. If the fabric is imm_erse.d in a mixture containing fermentation
solution indoxyl, then allowed drying in the air, hydroxyl oxidation py air will occur am'i generate msolublc_ indigo
and blue. Indigo precipitates in the form of cis isomerization experience and of necegsuy to bg the Trans isomer,
causing a blue colour. Indi gofera leaves are natural blue colour creating a palette that is compatible and blend with

each other (Duerr, 2011).

Synthetic dyes are mran-made dyes derived from organic or inorganic compound such
Reactive, Mordant, Metal complex, Vat, Sulphure and Disperse dyc.' . p
they are used in the dyeing processes. They contain hazardous chemicals which usually cause &

1o the craftsmen (Adeakin, 2004). It was also reported that the rate of chemical emission in texti
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Objectives of the Study

The broad objective of this study is . BE o
fabrics in Tlorin west, Nigoria Y 15 1o compare the acceptability of indigenous and synthetic dye patterns on tie-dye
The specific objectives are:

1. To determine the fabric dyed with indigo leave

. . ‘w
2. To determme the acceptability of fabric dyed with indigo leave.
3. To determine the acceptability of fabric dyed with synthetic dye.
4. To compare the differences between natural indigo and synthetic indigo dye.
|y
Hypotheses of the Study
1. Thell"c 1s 1o significant difference between natural indigo and synthetic indigo dye patterns on tie-dye
fabric. b
2. There is no significant relationshi

fabric P among natural indigo and synthetic indigo dye patterns on tie-dye
abric.

Design of the Study

The design is an e.xperimental research design. The population comprised 150 registered dyers stratified with 20% to

obtain a sample size of 30 respondents purposively selected for the study. A sensory evaluation score card was used b
for data collection based on colour brightness, texture, appearance, smell, length, finishing and overall acceptability. al
A 7 point hedonic scale was used to determine the acceptability of the dyes. -
Method of Data Analysis .

The data collected was statistically analyzed with mean, standard deviation, t-test, Pearson product moment

correlation (PPMC).

MATERIALS AND METHOD

Materials _ . . _

Indigoera Tinctoria plant was gotten from a farm at pipeline Ilorin, Kwara State. Caustic soda, hydro-sulphite aqd ‘
dye (blue). Alum and cream of tartar were used as synthetic mordant for Indigofera leaves got from a farm in Ilorin

Kwara State.

Equipment . . . .
Tlc11e elzluipment used are mortar and pestle, glove, pot, plastic bucket, wooden stick, measuring scale, c_olander, twine
and the apparatus used for the experiments are: plastic bucket, wooden stick, glove, twine, and measuring spoon.

rates _
'?'l\.:vt;sl:e yards of white cotton fabric was divided into two (six yards each) was scoured to remove the starch before

dyeing with indigo and synthetic dye.

Method

] indi indi i ia by fermentation
i r indigo dye from lndlgoferg tinctoria : .
%’l‘zrfi?sll??nl;egtc)l}g?afgnctoriE plasrllt was pounded using mortar and pestle, it was been made into balls of 150g each

d dried under the sun for three (3) days. Twenty (20) balls of the dried leave were soaked with 3 litres of water in
and dried u

. . quid
ith 11i for 24 hours, it was sieved to extract the liqui
es was soaked with llitre of water for 24 _ ed he liguid
wo9d ashes). ZSOg- o wo'Oﬁ ?Sllt]ered indigo extract and the fermented indigo was stm;d unulll ;:i befla::z ngigo il
X?whl Wa—‘; (tih " ml?fed [:‘Sltarl; called by the Yoruba’s in Nigeria was added to the solution boiled an
s0, local dye ‘aro’ popul

was ready to be used.

; fabric
gLOWCHAI;T ding —> Drying—> Soaking —> Fermentation —> Dye Liquor —> Dyed fa
ortin ounding g i
Figureglﬁ)w Chart showing the Extraction Process of Indigo Dye
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Objectives of the Study
The broad objective of this study is to compare the accept
fabrics in Ilorin west, Nigeria.
The specific objectives are:
1. To determine the fabric dyed with indigo leave
2. To determine the acceptability of fabric dyed with indigo leave.
3. To determine the acceptability of fabric dyed with synthetic dye.

4. To compare the differences between natural indigo and synthetic indigo dye.

ability of indigenous and synthetic dye patterns on tie-dye

Hypotheses of the Study
1. There is no significant difference between natural indigo and synthetic indigo dye patterns on tie-dye
fabric.
2. leil)efe is no significant relationship among natural indigo and synthetic indigo dye patterns on tie-dye
abric.
Design of the Study

The design is an experimental research design. The population comprised 150 registered dyers stratified with 20% to
obtain a sample size of 30 respondents purposively selected for the study. A sensory evaluation score card was used
for data collection based on colour brightness, texture, appearance, smell, length, finishing and overall acceptability.
A 7 point hedonic scale was used to determine the acceptability of the dyes.

Method of Data Analysis

The data collected was statistically analyzed with mean, standard deviation, t-test, Pearson product moment
correlation (PPMC).

MATERIALS AND METHOD

Materials

Indigoera Tinctoria plant was gotten from a farm at pipeline Ilorin, Kwara State. Caustic soda, hydro-sulphite and
dye (blue). Alum and cream of tartar were used as synthetic mordant for Indigofera leaves got from a farm in lorin
Kwara State.

Equipment
The equipment used are mortar and pestle, glove, pot, plastic bucket, wooden stick, measuring scale, colander, twine
and the apparatus used for the experiments are: plastic bucket, wooden stick, glove, twine, and measuring spoon.

Substrates
Twelve yards of white cotton fabric was divided into two (six yards each) was scoured to remove the starch before

dyeing with indigo and synthetic dye.

Method .
Extraction method for indigo dye from indigofera tinctoria by fermentation .

The fresh indigofera tinctoria plant was pounded using mortar and pestle, it was been made into balls of 150g each
and dried under the sun for three (3) days. Twenty (20) balls of the dried leave were soaked with 3 litres of water in
a plastic bucket for seven (7) days for fermentation to ta&e place. Then the dt:egsf were separated out of the bucket
and the extract was filtered. The filtered extract was mix with lye (an alkaline hqunfi made })y leaching ashes, llS}.lal!y
wood ashes). 250g of wood ashes was soaked with llitre of water for. 24' hours, it was snew.ad-to extract the liquid
which was then mixed with filtered indigo extract and the fermented indigo was surrt?d until it became ldar.k blue.
Also, local dye ‘aro' popularly called by the Yoruba’s in Nigeria was added to the solution boiled and the indigo dye

was ready to be used.
FLOWCHART

Sorting—> Pounding —> Drying—> Soaking —> Fermentation —> Dye Liquor —> Dyed fabric
Figure 1: Flow Chart showing the Extraction Process of Indigo Dye
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Method of dyej .
Eight ®) tabyemg scoured fabric with synthetic dye

lespoon of caustic sod osulphite and
o ! a, four (4) tablespoon of hydrosulp!
?:l;rlircmde . [)la'sn? bucket. Two (2) litre of water was boiled and added tO th emoved, Ul
cool was put inside dye solution and was left for three (3) hours. It WaS ther !

ol temperature before the fabric is been rinsed.

four (4) tablespoon of dye (blue) was

- d tied
|5 gently- The scoure
e chemict & tied and dried under a

_ Indigo Extract Indigo Cake Indigo Dye

Figure 2: Indigo Extract, Cake and Indigo Dye

?esult of Sensory Evaluation
able 1: Mean Rating of Natural Indigo Dye

.D R

SIN QUESTIONSD D.E i n.nz DS NLND LS LM LS e 3596 A
1 Colour Brightness 0 0 0 0 2 17 i by 1'406 A
2 Smell 1 1 1 1 8 13 3 - 1.074 A
3 Appearance 0 0 1 2 3 10 14 5 0-894 A
4 Length 0 0 1 1 m 13 4 = 1112 A
5 Texture 0 1 0 3 4 16 6 5.73 155 A
6 Finishing 0 1 1 0 5 14 9 5.90 1. s %
7 Overall Acceptability 0 0 0 0 6 10 14 6.27 0.78

KEY: D.E = Disliked Extremely L.M = Liked Moderately

D .M = Dislike Moderately L.S = Liked Slightly

D.S = Disliked Slightly L.E = Liked Extremely

N.L/N.D = Neither like nor disliked M = Mean

S.D = Standard Deviation R = Remarks

Tablel rated all the mean attributes of the fabric with natural indigo dye greater than 4 accepted. The means rated as
6.30, 5.43, 6.13, 5.60, 5.73, 5.90 and 6.27 for colour brightness, smell, appearance, length, texture, finishing and

overall acceptability respectively.

Table 2: Overall Acceptability of Fabric Dyed with Natural Indigo Dye

Scale Frequency Percentage (%)
Like Slightly ) Fid
Like Moderately N 333
Like Extremely 14 46.7
30 100.0

Total
Source: Field work (2018)

Table 2 showed that all the respondents liked the overall appearance of the fabric dved wij Lo )
20% of liked slightly, 33.3% liked moderately and 46.7% liked extremely in the baf};‘;lﬂ:;;hs:zal;a:, :l\:vlvgo dye with

it

Parcent

20

Litiw Faoder ety l[_//

T
Ll Extimn ey, L

Overallapperance

Figure 3: Bar Chart of Respondents on Overall Acceptability of Fabric Dyed with
atural Indigo Dye
ye
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FLOWCHAT

Cotton fabric
N\

Scouj?g

" Drying
V

Tie the fabric
Dissolve chemical
(Hydrosulphite, Caustic soda and)
Dye in hot water
\4
Immersing the fabric into the dye for one hour
Untie the cloth and dry for oxidation
Rinsing with salty water
Drying
Starching\kle fabric

N4

Ironing
v

Dyed fabric

Figure 4: Flow Chart showing the Dyeing Process of Synthetic Dye
Source: (Holme, 2008).

Mean Rating of Synthetic Indigo Dye
Table 3: Distribution of Mean Rating of Synthetic Indigo Dye (blue)

S/N QUESTIONS D.E DM DS NL/ LS LM LE M SD R
ND
1 . | Colour Brightness 0 0 0 1 3 15 11 620 0.761 A
2 Smell 0 0 0 3 9 12 6 5.70 0915 A
3 Appearance 0 0 0 1 5 13 1 613 0819 A
4 Length 0 0 1 2 9 16 2 553 0.860 A
5 Texture 1 0 0 1 4 16 8 590 1.185 A
6 Finishing 1 0 0 0 9 12 8 5.80 1.186 A
7 Overall Accepability 0 0 0 0 2 16 12 633 0.606 A

Table 3 shows that all mean of the attributes considered were greater than 4. This means the colour brightness,
smell, appearance, texture, length, finishing and overall appearance were accepted with mean score of 6.20, 5.70,
6.13, 5.53, 5.90, 5.80 and 6.33 respectively.

Table 4: Overall Acceptability of Fabric Dyed with Synthetic Indigo Dye

Scale Frequency 6Pt;rccnmgc (%)
Like Slightly 2 o

Like Moderately 16 o

Like Extremely 12 |

Total 30 100.0

Source: Field work (2018)

~ 165 -
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Test for Hypotheses
Hypothesis One
Table 5: Distribution of t-test on Natural Indigo and Synthetic Indigo Dye - TR Ex
Mean - Std. Deviation | Std. Emor [95% Confidence Interval
Mean of the Difference
Lower Upper
-03286 14303 05406 -.16514 .09942 -.608 6 566

DECISION: Table 5 shows P-valuc 0.566 greater than the alpha level of significance Wl'liC!'l is 0.05. The

Table 6: Distribution of Means rating of Natural Indigo and Synthetic Indigo Dye

Paired Samples Statistics
Vaiatd Mean N - Std. Deviation Std. Error Mean
Natmnal lnds 5.9086 7 .33889 12809
_Symthetic mdigo 59414 7 28945 .10940
Hypothesis Two

Table 7: Distribution of Pearson Product Mo

ment Cormrelation of Fabric Dyed Wwith Natural Ing; i
! Indigo and § nthetic Dye
Commiaions — e
== Pearson Correlation N 908
P-value
P-value
**. Conrelation is significant at the 0.01 level (2-iled).

Decision: There is no significant relationship between natural indigo apq syl
fabric

1 thetic indigo dye patterng on tie-dye
KEY: P<0.05- H/ rejected, OSD1= Natural Indigo Dye, 0OSD2=

Synthetic Indigg Dye
Tmabkled—, S::'S I::::xscmilscg: 1?}1}1;:1" (;‘(;l;l‘:(]?iooégs;wggc\t,\alu? of 0.005 and Observeq signific.

p-val ic indio b TeJeCts the py) hypothesis oz . 2N Of 0.01. The result

between natural indigo and synthetic in 120 dye patterns o tie-dye fabyic 515 of ng Significapy relationship
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ard Deviation of Each Sample

Sample Colour Smell __
Brightness Appearance | Length Texture Finishing Overall Acocptability
oshi 6:30+0.396 | 5.43x1406 | 6.13:1.074 | 5.60:0898 | 573si1 12 | 590+1.155 | 6270785
0SD2 6.20+0.761 5700915 | 6.1520
£0. .1520.8 5.53+0.
KEY: OSD1= Natural Indigo Dye : 860 | 5.90:1.185 | 5.80+1.185 | 63320606

OSD2 = Synthetic Indigo Dye
Table 8 shows the smell Sample of OSD2 as the most acceptable with the mean value of 5.70 while for appearance
and the texture (touch) Sample OSD2 is the most acceptable with the mean value of 5.90. The finishing Sample

OSD1 is the most acceptable with the mean value of 5.90 whi is the most i
. . . hile samp acceptable in texms of
overall acceptability with the mean value of 6.33. while sample OSD2 is .

DISCUSSION OF FINDINGS

Indigo dye i_s a natural dye that is insoluble in water, which needs to be converted to soluble form in an alkali
medium for it to be used for dyeing cotton fabrics with marked fastness properties. Dyeing of cotton fabric by the
exhaustion method depends on nature of fabric, nature of dye, rate of dyeing and affinity of dye molecules to the
fabric. Pretreatment of the grey fabric and reduction of indigo dye to its leuco-form before dyeing improved the
levelness and dye uptake of the indigo dye on cotton fabric. The work reported in this study showed that the
percentage dye exhaustion increased as time of dyeing from 63.90 % to 71.8 % from the time of dyeing for 15 min
to 75 min and oxidation of the dye in fibre to water insoluble blue coloured coiton fabric matrix as a result of
exposure to atmospheric oxygen after dyeing, gave excellent fastness properties to the dyed cotton fabric. This
finding is in agreement with the findings of Spenser (2010) that indigenous dye can give an amray of intercsting
colours depending on the time allowed, amount of water, type and quantity of mordant used in dyeing fabrics. There
were no findings contradicting this study.

CONCLUSION

Based on the findings it was concluded that there is a significant different between indigenous and synthetic dye.
Indigenous dye produces very uncommon, soothing and soft shades than the synthetic dye. Most dyers used of
synthetic dye because of lack of knowledge about different plants, animals and minerals that yicld dye and thexr
extraction process.

RECOMMENDATIONS ) ] _ ) ) o
Textiles industry should develop effective strategies for incorporating this experiment on plant dye extraction o
their core research for developing businesses. This will help to discover more ways of pmdunng and preserving
these plant dyes for extensive use instead of buying synth.etic dye that may haye effect on the fabnc :nd the dyers.
The dyes when produced could be a source of wealth creation and entrepreneurial development in Nigeria.

LIMITATIONS OF THE STUDY  r ced the following limitations:
Based on the study, the researcher experien e . _
1. The first indigyo leaves the researcher got to used were not actually the comrect leaves because it could not go

through the process of fermentation. . .
2. Thg dyedlz'abric changed to a litter colour of indigo after 4 weeks of dycing,
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