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ABSTRACT

Today, as a result of environmental pollution adl &e the global economic chrunch, there becameowigg
need to utilize indigenous natural resources aseniadd in the laboratory due to there environmeritendliness,
easy availability, and lower price compared to $igathetic standard indicators. The study was tbeeetarried out to
investigate the indicator properties of ethanolidracts of different parts of four local plants;bisicus rosasinesis,
mangifera indica, zingiber officinale and cola anitata. A comparative study of these plants exdraath available
standard indicators-methyl orange and phenolphthalas carried out to evaluate the accuracy andaimlity of local
plant dyes as acid-base indicators. The resultehwhiere similar to that of the standard indicatodicated that plant
extracts can be used as acid-base indicatorsratidit of strong acid with a strong base, and alsak acid with

strong base.
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INTRODUCTION

Dye is a soluble coloured compound which is a wideled material in almost all industries. The prapan and
application of dyestuffs is one of the oldest foroidwuman activities. Many garden flowers make hiésludyes ranging
from yellow to orange and brown. Several workergehaxtracted a number of dyes from a variety oflqaants.
According to Akpuaka (1998) and Osabohiem (20023, lbocal plants like canwood, redwood, henna, banannatto,
rothmania, indigovine, kola turmeric, Rosette aimggr all contain different types of dyes which aised for various

purposes.

The suitability of some of these dyes for dying pmses has been investigated on different typesalofid
Another plant that will make a beautiful dye is@ms skin; onions skin will produce a beautiful ayarcolour with alum
and tartaric acid (Akpuaka, 1993). An evaluatiomtifer properties of a number of dyes includingtisgtic dyes has also
been reported by a number of workers (Obanda 498l7; Dambata et al, 1997). Ekandern et al, (1,997¢ et al, (2002);
Yakasai et al, (2005); Izonfuo et al, (2000) and&shan et al, (2011) have also reported theiirfgglon the use of some
natural dye extracts as indicators in acid-basentitry. Other than these few reported cases, littley attention has been
paid to the use of local plant dye extracts ascatdirs in acid-base titrimetry. Several types didators are available for

different types of titrimetric analyses.

For acid-base titrations, organic dyes, which dathee weak acids or bases, serve excellently agatats

(Izonfuo et al., 2006). Indicators used in titrasoshow well marked changes of colour in certaterirals of pH.
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Today synthetic dyes are the choice of acid-basatitins but due to environmental pollution, availity, ease of
preparation and cost effectiveness, the searchdtural compounds as acid-base indicators staf@tl. regards to using
plant dyes in titrimetric analysis, Oloyede, (19%4)d Ochonogor (2000) reported that extract frotvishus flower
compare favourably with phenolphthalein as indicdts weak base-strong acid titration. Akpuaka amgang (1998),
reported that ginger dye is a working substitutenfiethyl orange indicator.

Thus the purpose of this study is to extract amastigate some local plant dyes that could be aseefffective

substitutes or compliments to standard indicatocid-base titrations as well as their workab#itygood indicators.

MATERIALS AND METHODS

Sampling and Sample Preparation

Some plants with coloured parts in the local envinent were selected as shown in table 1 below

Table 1: Plants / Plant Parts Selected for the Styd

S/N | Common Name Botanical Name Part Used | Colour
1. Hibiscus Hibiscus rosa sinensjs Flower Red
2. Mango Mangifera indica Seed White
3. Ginger Zingiber officinale Stem Green
4, Kolanut Cola acuminate Seed Pink

Three of the selected plant parts namely, mangmegiand kolanut were dried separately in the sufivie days.
The dried samples were separately ground to powder 30g of each of the ground dry samples wereegdldn
three separate 250 Eroeakers labeled A, B and C. Fresh hibiscus flowmese ground to a paste and 50g of it weighed
and placed in 250chbeaker labeled D. 150¢rof ethanol was introduced in each of the bealatssled A — D and left for
three hours. The reaction mixtures were filtered e filtrate evaporated to dryness using a satid. he residue was
weight heated further and reweighed until a coristegight was obtained. The percentage yield of eaxthact was
calculated. The solubility of the dye samples ifdamater, dilute methanol (G&@H) and dilute ethanol (ElsOH) were
determined.

The colour change of plant dye indicators in néps@dic and alkaline solution as well as the giAge at which
the changes occurred, were also determined. Denatedtacid-base titrations were performed withrgjracid/strong
base as well as weak acid/strong base using tihacéati dyes as indicators. Similar titrations wels® performed using
available standard indicators (methyl orange andnpliphthalein). All the reagents used were of aically grade.

The pH ranges over which the dyes changed colote also measured.

RESULTS AND DICUSSIONS

Percentage Yield

Table 2: The Percentage Yield of the Plant Dyes

Plants Mass of Plant | Mass c_>f Dye Pgrcentage
Powder (Paste)| Obtained Yield (%)
Hibiscus flower 50g 0.82 1.64
Mango 309 2.93 9.77
Ginger 309 1.52 5.07
Kolanut 309 1.98 6.6
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Solubility of the Plant Dyes

The results obtained for the solubility of 0.05¢p&nt dyes in 60cfreach of distilled water, 30% methanol/water

and 30% ethanol/water are shown in Table 3.

Table 3: Solubility of Plant Dyes

Hibiscus Soluble Soluble Soluble
Mango Insoluble Soluble Soluble
Ginger Soluble Soluble Soluble
Kolanut Insoluble Soluble Soluble

Determination of Colour and pH Change

The result of the determination of colour and ptdrae of the selected plant dyes in neutral, a@dat alkaline

solution are shown

Table 4: Colour Change of Plant Dyes Colour Changef the Dye Sample

Hibiscus Dark coffee Yellow Pink Pinch Pin

Mango Yellow Light brown Pink Pinch browh 4.5- 61
Ginger Orange 3 Orange Green Pale Green 55-/6.8
Kolanut Yellow 10 Light red Colourless Colourless

Titration

The result of the comparison of the plant dyes witindard indicators are shown in tables 5and 6.

Table 5: Comparison of Dye Extracts with Standard hdicators in 0.05 mol/dm of Strong
Acid vs Strong Base Titration Vol (cni) of Acid

2520  24.60 24.70 23.50 25.30
2”" 25.00 60.00| 24.60]  24.40 24.60 23.30 25.10
3¢ 25.00 60.00| 25.30] 24.4Q 24.40 23.30 24.80 25.10
Average 25.03 | 24.46 24.56 23.36| 24.78 25.16
Titre(cn?) : : ' : ' :

Table 6: Comparison of Dye Extracts with Standard hdicators in 0.05m Weak Acid vs Strong Base Titratin

1° 25.00 60.00 25.70 23.10 25.40 21.10 25.10 25.20
2" 25.00 60.00 26.30 23.30 26.60 21.3D 25.95 25.85
3 25.00 60.00 26.30 22.70 26.40 21.20 26.20 26.10
Average -
Titre(cn?) 26.06 23.10 26.46 21.23 25.75 25.72
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In strong acid, strong base titration, the avertige value for ginger is 25.03¢mmango 24.46cM hibiscus
24.56 cm & kolanut 23.36 crfy where as methyl orange shows a titre value of8&h? and phenolphthalein 25.16 &m
These results indicate that ginger, hibiscus andgmalyes compare favourably with methyl orange @meholphthalein.

A comparison of result of titration of weak acidH§OOH) against strong base (NaOH) using these pldracs
as indicators as presented in table 6 indicate thataverage titre using ginger dye is 26.06dnibiscus, 26.46,
kolanut 21.23 and mango 23.1Ctwhile that of methyl orange and phenolphthalein 26.75cmand 25.72 respectively.
Ginger and hibiscus dyes compare better to methgthge than mango and kolanut dye though thesetsesrd also
comparable, considering that the reaction is Withi{OOH) a weak acid. Hence, the dye extracts compianexlirable to

standard indicator methyl orange in acid/basetiting.

In monitoring strong acid/strong base and weak aattong base titrations, these observations noefi the
earlier findings of Akpuaka and Inyang (1998) wleparted that ginger dye is a workable substituterriethyl orange,

while findings of the researchers showed that mamgbhibiscus dyes are other workable substitateméthyl orange.

However, with regards to the effectiveness of fiibiss flower, and kolanut dyes as acid-base indicator
the observation from this study showed that thaighkolanut and hibiscus dyes have distinct cottnange in acidic and
basic solution, their sensitivity required a largelume of up to 10 drops each to bring about thebwochange.
This observation also confirmed the earlier findiraf Ochonogor (2000), who said that extract fraiviscus flowers

compare favourably with phenolphthalein as indicé&to weak-base/strong acid titration.

The findings of the researchers also showed thmafegidye is another workable substitute for phemtblplein in
monitoring strong acid/strong base and weak acatigtbase titrations. The result of this study stwhat the four local

plants selected for the study, three namely: ging@ngo, and hibiscus dyes met the requiremenbad égndicators.
CONCLUSIONS & RECOMMENDATIONS

Based on the findings of this study, it is herebpauded that mango, ginger, and hibiscus dyesdcseitve as
veritable substitutes in acid — base titrationswelger due to the nutritional and economic valueginder, we recommend

that hibiscus flower and mango seed dye extractsbd so as not to create scarcity of ginger.
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