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ABSTRACT

Today synthetic dyes are the choice of acid — h#dmetric analysis, but due to environmental lptbn,
availability, ease of preparation and cost effemi®ss, the search for natural compounds as acase-ihdicator started.
Uche et al (2014). Allium cepa (Red Onion) skimie of these compounds being investigated in thidys The ethanolic
skin extract of red onion bulb was used as indicatditrating 0.1M and 0.5M HCL and 0.1M and 0.5M&OH solutions
respectively. The result of the mean equivalentnpabtained was compared with that of Methyl Orarayel
Phenolphthalein indicators. The mean equivalenttpaii titration of 0.1M HCL and 0.1M NaOH using tvdvops of red
onion skin extract indicator agreed significantlghathat of Phenolphthalein indicator with a stambdeviation difference
of 0.01crd. Therefore, the ethanolic skin extract of red artialbs can substitute or compliment Phenolphthateicator
for strong acid — strong base titrations. It wasalbserved that the mean equivalent point ofitineof 0.5M HCL and
0.5M NaOH using two drops of ethanolic skin extratted onion bulbs indicator and two drops of Rilehthalein and
Methyl orange coincided to a great extent withaagard deviation differences of 0.30tior Methyl orange and ethanolic
skin extract of red onion bulbs and 0.6Gcfor that of Phenolphthalein and ethanolic skinraott of red onion bulbs
respectively. Thus from the results obtained, atharskin extract of red onion bulb can be convatlieemployed as
indicator in teaching and learning acid — bas@ntgtric analysis. It is environmentally friendlyasly available, and cost

effective and can be prepared with great ease.
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INTRODUCTION

Acid — base indicators are commonly used in tittiioeanalysis to determine the end point of a patér
neutralization reaction, or the pH of a system. &kas(2002) and Graden (2000).

The dyes/pigments in plants commonly referred t@m@hocyanins, are natural substances used as-auige
indicators. These are usually weak acids and H&earge et al, 1987, Okoye and Oforka, 2009). Mathese indicators

can be extracted from plants and can be employetiasdicators. Fuleki, (1979).

Akpuaka et al, (1998) and Osabohien, (2002) redattiat local plants like can wood, red wood, herkuda,
banana, turmeric and ginger all contain differgmiet of dyes that can be extracted for acid — badieator in titration.
Another plant that will make a beautiful and usedye according to Akpuaka,(1998) is onions skin.od/@and Eddy
(1996) reported that onion juice has been used mgval indicator in acid — base olfactory titragofor the visually

impaired. It has not been used as a visual indidatacid — base titration. Hence, the quest fig Work is to investigate
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whether red onion (Allium Cepa) skin can be usethexchemistry laboratory as a substitute or a diomemt indicator to

the standard acid — base indicator in titrimetrialgsis.

Today synthetic dyes are the choice of acid — bars¢ions, but due to environmental pollution, #adaility, ease

of preparation and cost effectiveness, the searchdtural compounds as acid — base indicatorgedtddche et al (2014).

Onion (Allium Cepa) is a very popular and ediblgetable which is grown in at least 175 differentraies. It is
a member of the lily family Liliaceae, and Scallprknown to have been cultivated in Eqypt. Oniorevemused as
currency to pay Egyptian workers who built the pyids. The Romans used onions for therapeutic agtfits in

treatment of dog bites, ulcers of the mouth angexdy.

The chemical formula of onion (Allium Cepa) isHgSO

H; C/\c i(-)

Figure 1
| — Sulpinylpropane
Syn — Propanethial — S — Oxide

The onion bulbs have anthocyanins pigments whah e used as an indicator. The red onion skircatol
changes color from pale red in acid solution andeegr in basic solution. Fuleki (1979).

(http://fen.m.wikipedia.org/wiki/onion).
MATERIALS AND METHODS

Analytical grade reagents were obtained from ther@istry laboratory in College of Education Zingaraba

State. Reagents and volumetric solutions were peelpas per prescribed in Jaffrey et al (1996).

The fresh red onion bulbs were purchased fromadbal students’ market outside the College of EtinoaZing
gate. Five red bulbs were obtained the allium ospa authenticated by a botanist in Biology Depantnie College of
Education, Zing.

The Allium cepa bulbs were cleansed with water @iredred bulbs peeled and put into a mortar amitigd into
small pieces with a pestle. The grinded pieces wrt@acted with 10ml of ethanol and water. Thedsphrts were filtered
off. The filtrate was used as acid — base indicafblenceforth called the ethanolic fruit extractpswvcollected and

preserved in a tightly closed glass container amebd away from direct sunlight.

The experiment was carried out by using the sahefsglass wares for all types of titrations. Thagents were
not calibrated as same aliquots were used for titodtion involving standard indicators and theagtblic skin extract of
red onion bulb (ESEROB).

10ml of titrant and 2 drops of indicator wereaitd. Each titration was carried three times amsdlt® were

recorded in tables 1 to 6. The mean and standafidtobms were calculated from the results. The ltastshown in Table

Index Copernicus Value: 3.0 - Articles can be serb editor@impactjournals.us




7.

The ethanolic skin extract of the Allium cepa (R&dion bulbs (ESEROB)) was screened for its usedisator

for acid — base titration and the results of tluiesning were compared with the results obtaineddayg methyl orange
and Phenolphthalein indicators.

The screening was carried out using two differaatar strengths of HCL and NaOH, viz 0.1M and 0.5M.

RESULTS AND DISCUSSIONS

Table 1: 0.1M HCL — 0.1M NaOH titration results using 2 drops of ESEROB indicator

Final reading 23.30 46.50 23.20
Initial reading 0.00 23.30 0.00
Vol. of 0.1M 23.30 23.30 23.20
HCL used

23.20+23.20+23.30 _ 69.70
3 -3
X =23.23cm

Mean titre value X}

Table 2: 0.5M HCL — 0.5M NaOH Titration Result Using 2 Drops of ESEROB Indicator

Final reading 16.90 33.70 16.80
Initial reading 0.00 16.90 0.00
Vol. of 0.5M HCL used 16.90 16.80 16.80
Mean titre valu_e XZ 16.80+16580+16.90 — 50.350
X =16.83cn?

Table 3: 0.1M HCL — 0.1M NaOH Titration Results Usihg 2 Drops of Methyl Orange Indicator

Final reading 24.10 48.30 24.20
Initial reading 0.00 24.10 0.00
Vol. of 0.1M HCL | 24.10 24.20 24.20
used

. 24.10+24.20+24.20 72.50
Mean titre value X} . ==

X =24.17cm
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Table 4: 0.5M HCL — 0.5M NaOH Titration Results Usng 2 Drops of Methyl Orange Indicator

Burette reading 1% Aliquot (cm® | 2" Aliquot (cm® | 3 Aliquot (cm®)
Final reading 16.70 33.30 49.80
Initial reading 0.20 16.17 33.30
Vol. of 0.5M HCL used 16.50 16.60 16.50

Mean titre value X}

16.50+16.50+16.60

49.10

3

X =16.53cm

Table 5: 0.1M HCL — 0.1M NaOH Titration Result Using 2 Drops of Phenolphthalein Indicator

Burette Reading 1% Aliquot (Cm®) | 2" Aliquot (Cm?) 37 Aliquot (Cm°®)
Final reading 23.20 46.10 23.20
Initial reading 0.00 33.20 0.00
Vol. of 0.1M HCL used 23.20 23.10 23.20

Mean titre value X: >

23.10+23.20+23.20

6950

3 3

X =23.17cm

Table 6: 0.5M HCL — 0.5M NaOH Titration Results Usirg 2 Drops of Phenolphthalein Indicator

Burette Reading 1% Aliquot (Cm?) 2" Aliquot (Cm®) 3 Aliquot (Cm?)
Final reading 16.20 32.20 16.30
Initial reading 0.00 16.20 0.00
Vol. of 0.5M HCL used 16.20 16.20 16.30

16.20+16.20+16.30

_ 4870

Mean titre value X}

-3

X = 16.23cm

Table 7: Mean equivalent point, Standard deviatiorESEROB, Methyl Orange and Phenolphthalein Indicatos

Used for Titration of 0.1M and 0.5M HCL and NaOH Respectively

S/No. Titration Strength Indicator Reading with X’S.D
Titrant Vs Titrand M
1 HCL Vs NaOH 0.1 Methyl Orange 24.17+ 0.05cm
ESEROB 23.23+ 0.06ci
Phenolphthalein 23.17+ 0.05¢m
2 HCL Vs NaOH 0.5 Methyl Orange 16.53+ 0.05cm
ESEROB 16.83+ 0.01ch
Phenolphthalein 16.23+ 0.05¢m

HCL — Hydrochloric Acid, NaOH — Sodium HydroxideSEROB — Ethanolic Skin Extract of Red Onion Bulbs,
S.D. — Standard Deviation, X — Mean equivalent poin

Table 1 and Table 5 shows that the mean equivalgnts of titration of 0.1M HCL and 0.1M NaOH usihgo
drops of ethanolic skin extract of red onion bulbicator, 23.23cfhand that using 2 drops of Phenolphthalein, 23.27cm
agree to a great extent with a standard deviatiiéerence of 0.01crh

Therefore ethanolic skin extract of red onion badn substitute or compliment Phenolphthalein iaidic in a
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Use of Allium Cepa (Red Onion Skin) Extract as Indtator Alternate in 21
Acid — Base Titrimetric Analysis

strong acid — strong base titrimetric analysis. |&dh Table 4 and Table 6 shows that the mean abpuit points of
titration of 0.5M HCL at 0.5M NaOH using two drops ethanolic skin extract of red onion bulb indaattwo drops of
Phenolphthalein and Methyl orange respectivelyl&83crd, 16.23cm and 16.53crh

Again Methyl orange and ethanolic skin extractex onion bulbs agree significantly with a standaegiation
difference of 0.30cth The standard deviation of Phenolphthalein andrilic skin extract of red onion bulb is 0.6G¢cm
This result agreed with that of Osabohien, E. (3002

Thus these two standard indicators can be conmtiyiisubstituted or complimented with the ethandidn

extract of red onion bulbs indicator in strong a€istrong base titrimetric analysis.

CONCLUSIONS
The results obtained from all the titration obsiy acid and strong base indicates that the etitagioh extract of

red onion bulbs can substitute or compliment theinely used standard indicators in acid — basentitric analysis.

The ethanolic skin extract of red onion bulbsnsimnmentally friendly, easily available and veryeap. It can
easily be improved as an indicator substitute ftooal material for synthetic indicators that padisithe environment and

are expensive.
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