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A!bSTRACT 
----------------------------------------------------------

The study investigated extracted indigo•er t · . 
. . fl . N' . 'J' a mctona solvent comp d . h h . . . 

fiabnc 111 orm tgena. Speci.-;cally the t d are WI/ synt et1c 111d1go dye pattem on cotton 

. ':I' • s u Y extracted dye fi · d' l 
indigo dye applied to the same texture oif cott fi b . rom III igo eaves and compared it with synthetic 

. • 011 a rte. Four ob' 1· d 
tested at 0.05 level of s1g11i.-;cant Exper,·,n 

1 
l '}ec ives an two hypotheses were formulated and 

'J' .. en a research des· d . 

stratified with 20% to obtain a sample size of 30 d Th . ign was a opted with a population of I 50 dyers 

hedonic scale. The data collected was based 
O 

yers. e IIISlrument was sensory score card accessed with 7 point 

overall acceptability. Data collected was a 1
11 

adppe~,rance, colour brightness, texture, smell, length, finishing and 

na yze wit I mean standard d · t · d ..,., . 

significalll difference between fabrics dyed 'th . d ' if, ' . . ev,a ,on an I-test. , ,1e fi11d111gs showed a 

fiabric. All results based on sensory sco~e wdi 
111 ,go era tmctona solvent and synthetic indigo dye on cotton 

. •, car were accepted. The study [ d d ha / · 

difference 111 the level of acceptability of extracted Ind· if, . . cone II e t t t 1ere was a wide range 

Cotton Fabric. It was reconutzended that the knowletg: e;ifa i;,~rg:;~:;~yveensthaondldSbynthedtdicdlndigoh Dye P_attlenz on 

·t h ·u b II e a e to t e curncu um of 

text1 e~ courses as t ese w1 roaden the knowledge of students in dyeing of fabric with different /ants animals 

and mmerals that produces dye for embracing capacity building opport1111 ·t · fi · 1 pd ' • 

N
. . 

1 1es or entrepreneuna evelopment 111 

1gena. 

KfYWOROS: lndigofera Tinctoria, Synthetic, Dye, Cotton, Capacity, Building Development 

INTRODUCTION 
In~ig~ dye is 1!1e most popular and -"'.idely dye used before the introduction of synthetic dying in Nigeria. The source 

of md1go_ dye 1s from the m~ny ~pec1es of genus of indigofera called "e/11" among the Yoruba people and it is often 

grown wildly throughout N1gena. 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 originally 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 fennentation of Isatis 

tinctoriain, these plants contain the glucoside indican, which could be hydrolyzed to glucose and indoxyl, a 

precursor (precursor substances) colourless of indigo. If the fabric is immersed in a mixture containing fennentation 

solution indoxyl, then allowed drying in the air, hydroxyl oxidation by air will occur and generate insoluble_ indigo 

and blue. Indigo precipitates in the form of cis isomerization experi~nce and of nece~sity to b~ the Trans 1som~r, 

causing a blue colour. Indigofera leaves are natural blue colour creatmg a palette that 1s compatible and blend with 

each other (Duerr, 2011). 

Synthetic dyes are m~n-made dyes derived from organic or inorganic compound such a~ Direct, A~id, Basic, 

Reactive, Mordant, Metal complex, Vat, Sulphure and Disperse dye. _Syntheti_c dyes are classified accordmg to how 

they are used in the dyeing processes. They contain hazardous chemicals wluch usu~ll~ ca~se ad~er~e healt_h effect 

to the craftsmen (Adeakin, 2004). It was also reported that the rate of chemical em1ss1on m texllle mdustnes both 
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The broad objective of thi s st d . 

fabrics in Ilorin west Nioer· u y is to compare the accept·ibility of · d. 

. . • "' 1a. ' Ill t 0 enous and sy ti · d 

The spec1f1c objectives are: 
e 

11 iet1c ye pallerns on tie-dye 

1. To_determine the fabric d . . . 

2. To determine the acce t bY~
1
? Wllh 111d1go leave 

3 T d · P a I ity of fabric d d · · 
. o eterm111e the acceptabilit . ye with mdigo leave. . 

4. To compare the differences / of fabnc dyed with synthetic dye. 

etween natural indigo and synthetic indioo d e 

Hypotheses of the Study 
e Y · 

I. There is no significant d. ffi 
fabric 

I erence between natural indi d · • . 

. . 
go an synthelic md1go dye patterns on tie-dye 

2. There is no significant relationshi 

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

Design of the Study 

The design is an experimental research d . . 

bta· I . es1gn. The population co . ed 150 . 

o m a samp e size of 30 respondents purpo . 1 1 
mpns registered dyers stratified with 20% to 

for data collection based on colour bright s1ve y se ected for the study. A sensory evaluation score card was used 

A 7 point hedonic scale was used to dete;':5s, t~xture, app~~ance, smell, length, finishing and overall acceptability 

met e acceptab1hty of the dyes. 
· 

Method of Data Analysis 

The da~a collected was statistically analyzed . h • 

correlat10n (PPMC). wit mean, standard deviation, t-test, Pearson product moment 

MATERIALS AND METHOD 
Materials 

Indigoera Tinctoria plant was gotten from a farm t · r II · 

tz:;;'}~~;~~um and cream of tartar were used as :y~:~:t;~emo~~;~t~;~:df~~~:r;~~~~~ ~~ir:!d:o;:~~~t~~~: 

Equipment 

The equipment used are mortar and ~estle, glove, po~, plastic bucket, wooden stick, measuring scale, colander, twine 

and the apparatus used for the expenments 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 befo 

dyeing with indigo and synthetic dye. 
re 

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 lSOg 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 ta1ce place. Then the dregs were separated out of the bucket 

and the extract was filtered. The filtered extract was mix With lye (an alkaline liquid made by leaching ashes, usually 

wood ashes). 250g of wood ashes was soaked with llitre of water for 24 hours, it was sieved to extract the liquid 

which was then mixed with filtered indigo extract and the fermented indigo was stirred until it became dark 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-"7 Soaking➔ Fermentation➔ Dye Liquor➔ Dyed fabric 

Figure I : Flow C hart showing the Extraction Process of Indigo Dye 

- 163 -

a,; 

I 



7th lntcmationnl Conference Embracing Capacit , Duildin . . . 
) g Opponuntt,es m the Modem Day Dispensation 

2-4 September 2019 South . . (ECABOMODD 2019) 
. African Renewable Energy Technology Centre, Cape Town, South Africa. 

Objectives of the Study 
The broad objective of this study is to compare the acce t bT . . . 
fabrics in Ilorin west, Nigeria. ' p a I Hy of rnd1genous and synthetic dye patterns on tie-dye 
The specific objectives are: 

1. To _determ!ne the fabric dyed with indigo \eave 
2. To deterrrune the acceptability of fabric dyed with indigo I , 

T d · eave. 
3. o etermme the ~cceptability of fabric dyed with synthetic dye. 
4. To compare the differences between natural indioo and syntl t· · d ' d o 1e 1c 10 1go ye. 

Hypotheses of the Study 
1. The~e is no significant difference between natural indigo and synthetic indigo dye patterns on tie-d e 
~~- y 

2. The~e is no significant relationship among natural indigo and synthetic indigo dye patterns on tie-dye 
fabnc. 

Design of the Study 
The ?esign is an ~xperimental research design. The population comprised 150 registered dyers stratified with 20% to 
obtam a sampl~ size of 30 respondents purposively selected for the study. A sensory evaluation score card was used 
for da~ collecti~n based on colour brightness, texture, appearance, smell, length, finishing and overall acceptability. 
A 7 pomt hedomc 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 
lndigoera 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 Ilorin 
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 ta1ce place. Then the dregs were separated out of the bucket 
and the extract was filtered. The filtered extract was mix With lye (an alkaline liquid made by leaching ashes, usually 
wood ashes). 250g of wood ashes was soaked with llitre of water for_24_ hours, it ~as siev~d_to extract the liquid 
which was then mixed with filtered indigo extract and the fermented md1go was sttrred until 1t became dark 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 -"7 Drying-"7 Soaking -"7 ~ermcntation -"7 Dye Liquor~ Dyed fabric 
Figure l : Flow Chart showing the Extraction Process of Indigo Dye 
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Method of dyeings d 
f d e (blue) w·is 

Eioht • coure fabric with synthetic dye . r (4) tablespoon ° Y . ' 

e. (~) tablespoon of caustic soda four (4) t·1blespoon of hydrosulph1te and foul . als gently.The scoured tied 

f
pubt ~ns1de a plastic bucket. Two (2), litre of w~ter was boiled and added to the c 1emv1ced untied and dried under a 

a nc was put · ·ct d . ' 1 , then remo • 

I 
msi e ye solution and was left for three (3) hours. t was 

coo temperature bef h f · • 
· ore t e abnc 1s been rinsed. . 

o".-t:_~.-~t~ 
~~~. 

. lnd~go Extract Indigo Cake 

Figure 2: Indigo Extract, Cake and Indigo Dye 

Indigo Dye 

Result of Sensory Evaluation 

Table 1: Mean Rating of Natural Indigo Dye 

SIN OUESTIONS D.E D.M 

I Colour Brightness O O 

2 Smell I I 

3 Appearance O O 

4 Length O O 

5 Texture O I 

6 Finishing O I 

7 Overall Acceptability O 0 

KEY: D.E = D1shked Extremely 

D.M = Dislike Moderately 
D.S = Disliked Slightly 
N.UN.D = Neither like nor disliked 

S.D = Standard Deviation 

D.S N.UN.D L.S 
0 0 2 
I I 8 
I 2 3 
I I II 

0 3 4 
I O 5 
0 0 6 

L.M 
17 
13 
10 
13 
16 
14 
10 

L.S 
II 
5 
14 
4 
6 
9 
14 

L.M = Liked Moderately 
L.S = Liked Slightly 
L.E = Liked Extremely 

M=Mean 
R=Remarks 

M 
6.30 
5.43 
6.13 
5.60 
5.73 
5.90 
6.27 

S.D 
0.596 
J.406 
1.074 
0.894 
I.I 12 
1.155 
0.785 

R 
A 
A 
A 
A 
A 
A 
A 

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 

Like Slightly 6 

Like Moderately 

Like Extremely 
Total 
Source: Field work (2018) 

10 

14 
30 

Percentage (%) 

20.0 

33.3 

46.7 
100.0 

Table 2 showed that all the respondents liked the overall appearance of the fabric d ed with . . . 

20% of liked slightly, 33.3% liked moderately and 46.7% liked extremely in the baryh . hnatural indigo dye with 

r ---=='---=------- - -------- --.:.:...::,'.__:_'.~~~c art IS s own below . 

Ov•,-all•PP•r-anc• 

Fi ure 3: Bar Chart of Respondents on Overall Acceptability of Fabric D . 

g 
yed w11h Natur·1l I11d· . D 

' 1go ye 
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FLOWCHAT 
Cotton fabric 

'¥ 

Scoutg 

Drying 

'1, 
Tie the fabric 

Dissotl chemical 
(Hydrosulphite, Caustic soda and) 

Dye in hot water 
'V 

Immersing the fabri~ into the dye for one hour 

Untie the cloth and dry¾or oxidation 

~ 
Rinsing with salty water 

'1, 
Drying 

Starching t e fabric 

Ironilg 

t 
Dyed fabric 

Figure 4: Flow Chart showing the Dyeing Process of Synthetic Dye 

Source: (Holme, 2008). 

Mean Rating of Synthetic Indigo Dye 
T bl 3 D' 'b . f M . h . a e 1stn utlon o ean Ratmg of Synt etlc Indigo Dye (blue) 

SIN QUESTIONS D. E D.M D.S N.L/ LS 
N.D 

I Colour Brightness 0 0 0 I 3 

2 Smell 0 0 0 3 9 

3 Appearance 0 0 0 I s 
4 Length 0 0 I 2 9 

s Texture I 0 0 I 4 

6 Finishing I 0 0 0 9 

7 Overall Acceptability 0 0 0 0 2 

L.M 

IS 

12 

13 

16 
16 

12 

16 

LE M SJ) 

11 6.20 0.761 

6 S.70 0.9IS 

11 6.13 0.819 
2 S.53 0.860 
8 S.90 UBS 

8 S.80 1.186 

12 6.33 0.606 

ll 

A 

A 

A 
A 
A 

A 

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 · Frcc1ucncy 

Like Slightly 2 

Like Moderately 16 

Like Extrcmd , 12 

TuW D 

Source: Field work (2018) 

- 1(,5 -

Percentage (%) 

6.7 
53.3 
40.0 
100.0 
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2-4 Sqxmi,a-2019,South African Renewable Energy ec . d with synthetic 111 igo ye. . . of the fabnc dye Tabk 4 shows that all the respondents liked the overall acceptability Below is the bar chart. 

~-- <>v~:.=:::"oa . with S thetic Indigo Dye Figure 5: Bar Clwt of respondents on overall Acceptability of Fabnc Dyed yn 
Test far-~ 

~One 

Table 5: Distnliution oft-test on Natural Indigo and Synthetic n 1go ,ye 
T Of P-value hind DiffU'CDCeS 

95% Confidence Interval 
IVaiaNcs Mcm Std. Deviation Std. Error 

Id. D 

Mean of the Difference 
Lower I Unoer Naaallillip,-

1-.,,indift, -..D32S6 .14303 .05406 -.16514 \ .09942 -.608 6 .566 

DEaSION: Table 5 shows P-value 0.566 greater than the alpha level of significance which is 0.05. The hypotheses that stated that there is no significant difference between natural indigo and synthetic indigo dye was act:qJfal. Comequently. there is no significant difference between the natural indigo and synthetic indigo dye pa11m1S m tic-dye fabric. To detennine which of the dye has a higher acceptability we refer to the table of mean below: 

Table6: DislnlJutionofMeans rating of Natural Indigo and Synthetic Indigo Dye 

11Jpod¥:sis..,_o 

Mcm 
S.9086 
S.9414 

N 
7 
7 

Paind Samples Statistics 
Std. Deviation 
.33889 
.28945 

· Std. Error Mean 
.12809 
.10940 

Table 7· Dislribution of Pearson Product Moment Correlation of F b · D ed 
-

a nc 1y1 wilh Natural Indigo and Synthetic Dye 
C.--etw="-

OSDl 
0s02 OSDI Pearson Cmdalion 1 
.908 

P-wJuc 
PeanonCondalim .908 • .005 OSIJ2 

P-¥alnc .005 1 -. Candalim is 5imifrcant at lbe0.01 level (2-tailed). 

. . . . . Decision: 1bcsc is no Stgnificant relauonsh1p between natural indigo d . . . 
an sy1 ,hetic md· d 

fabric. ··. 
igo ye patterns on tie-dye KEY: P< O.D5- ffo4 rejected, OSDl= Natural Indigo Dye, OSD2= Sy th . . · n elic Indigo Dye Table 7 shows Pearson correlation value of 0.908, p- value of o 005 --'-" •L.... I · J th O 05 (p<O 05) h' · and observed · · 

■,c;,,C41KU u- p-~a ~e is ess an . ·. . . w ich rejects the . significant of 0.0 l T , 
bc:twa:nnaturalmd1goandsynthehcmd1godyepatternso • _ nt~ll hypothesis of .· . · h~ result n tie dye fabric. no significant re\at1onsh1p 
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Table 8: The Means and Standard Deviafo fEa h < I no C Sample 
Sample Colour Smell Appearance 

Bri!!htness Length Texture Finishing Ovc=nll Au • 11C:1bilily 

OSOi 6 .30+0.596 5.43±1.406 6.13±1.074 5.60±0.894 5.73+1.112 5.90!::1.155 6.27:dJ.785 
OSD2 6.20+0.761 5.70+0.915 6 .15+0.8 5 .53±0.860 5.90±1.185 5.80±1.185 633:dJ.ti06 KEY. OSDl Natural Indigo Dye 

OSD2 = Synthetic Indigo Dye 

Table 8 shows the smell Sample of OSD2 as the most acceptable with the mean value of 5.70 while f<m" appeaaucc 
and th~ texture (touch) Sample OSD2 is the most acceptable with the mean value of 5.90. "lbe finishing Sample 
OSDl is the mo_s~ acc~ptable with the mean value of 5.90 while sample OSD2 is the most accqJlablc in laJDS of 
overall acceptab1hty wtth the mean value of 6.33. · 

DISCUSSION OF FINDINGS 
Indigo dye is a natural dye that is insoluble in water which needs to be converted to soluble fonn in an aibli 
mediu~ for it to be used for dyeing cotton fabrics with marked fastness properties. Dyeing of cotton fabric by the 
exh~ustlon method depends on nature of fabric, nature of dye, rate of dyeing and affinity of dye molcculcs to the 
fabnc. Pretreatment of the grey fabric and reduction of indigo dye to its leuco-fonn before dyeing improw::d the 
levelness and dye uptake of the indigo dye on cotton fabric. Toe work rq,orted in this study showed 1hal the 
percentage dye exhaustion increased as time of dyeing from 63.90 % to 71.8 % from the time of dyeing fur" 15 min 
to 75 min and oxidation of the dye in fibre to water insoluble blue coloured couoo fabric mabix as a RSDlt of 
exposure to atmospheric oxygen after dyeing, gave excellent fastness properties to the dyed coUDo fahric.. "Ibis 
finding is in agreement with the findings of Spenser (2010) that indigenous dye can gi-ve an anay of imcac:s1iug 
colours depending on the time allowed, amount of water, type and quantity of mordant used in dyeing f.alxics. "l"bcrc 
were no findings contradicting this study. 

CONCLUSION 
Based on the findings it was concluded that there is a significant different between indigenous and symbdic dye.. 
Indigenous dye produces very uncommon, soothing and soft shades than the synlhetic dye. Most dyr:rs ascd of 
synthetic dye because of lack of knowledge about different plants, animals and minerals that yield dye and their­
extraction process. 

RECOMMENDATIONS 
Textiles industry should develop effective strategies for incorpora~g this experiment on plant ~ye CdraClioa ~ 
their core research for developing businesses. This will help to discover more ways of~ and pnnvmg 
these plant dyes for extensive use instead of buying synth~c dye that may ha~e effect oo the~~ the d:ya-s.. 
The dyes when produced could be a source of wealth creabon and entrepreneunal devdopmc:ot m Nagcna. 

LIMITATIONSOFTHESTUDY . . .. 
Based on the study, the researcher experienced the followmg hlilllabons: _ 
1. The first indigo leaves the researcher ~ot to used were not actually the correct lea'VCS because It oould ~ go 

through the process of fermentation. . . . -
2. The dyed fabric changed to a litter colour of md1go after 4 weeks of dyemg. 
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