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ABSTRACT

A study has been done to investigate the indicator property of ethanolic extract of Nerium indicum.
The commonly used synthetics indicators cause environmental pollution and pose hazardous
effects in human body. Natural pigments in plants are highly coloured substance and may change
with pH variation. The equivalence points of the titrations using flower extract is almost close or
coincide with that of phenolphthalein (synthetic indicator). Therefore, use of ethanolic extract of
Nerium indicum as an indicator for acid-base titration could be effectively employed as a substitute
to the synthetic acid-base indicators.
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1. INTRODUCTION various samples, conventional methods of

analysis such as gravimetry and titrimetry are still
In spite of the numerous instrumental techniques  relevant. The end point in traditional titrimetry is
currently available for the chemical analyses of usually indicated by some substances added into
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the analyte solution, which change colour
immediately after the equivalence point has been
attained [1]. The substances that change colour
when the acidity of the solution changes are
known as acid-base indicators [2]. Acidimetry
and alkalimetry include the titration of free bases
with a standard acid and the titration of free acids
with a standard base respectively. The reactions
involve the combination of hydrogen and
hydroxyl ions to form water [3]. This can only be
identified by the use of colourant called indicator.
A pH indicator is a halochromic chemical
compound that is added in small amounts to a
solution so that the pH (acidity or alkalinity) of the
solution can be determined easily [4]. For
simplicity, we represent a general indicator by
the formula Hin for acidic indicators and InOH for
basic indicator. The ionization of acidic indicator
in a solution is represented by the equilibrium [5].

Commercial indicators are expensive and some
of them have toxic effects on users and can also
cause environmental pollution [6]. For these
reasons there has been an increasing interest in
searching for alternative sources indicators from
natural origins, these alternatives would be
cheaper, more available, simple to extract, less
toxic to users and environmentally friendly [4].
Almost any flowers such as blue, purple or red in
colour contain a class of organic pigment called
anthocyanins that change colour with pH [7].
Several authors have reported on the
effectiveness of indicators extracted from natural
sources in acid base-titration. Some of these
were Dianthus plumarius and Antirrhium majus
[8], Nerium odoratum [9], Ipomoea biloba [10],
Jacaranda acutifolia flower [11], pride of
barbados [12], Morus alba linn fruit [6].

H + I

Nerium indicum belongs to the family
Apocynaceace; the plant is commonly known as
“Kaner” [13]. It is widely distributed in
Mediterranean region and subtropical Asia but is
native of Indian subcontinent and cultivated
elsewhere [14]. In Northern regions it may be
grown as an indoor or patio plant; oleander has
flexible branches with green, smooth bark
eventually turning to dark-grey [14].

2. MATERIALS AND METHODS

All reagents and chemicals used in this study
were of analytical grade.
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2.1 Flower Collection and ldentification

The flower Nerium indicum was collected from
the plants grown at college compound of Jodhpur
National University, India and authenticated by a
botanist; Dean Faculty of Science Dr. N. L. Vyas.
The flower was then kept in laboratory.

2.2 Extraction of Nerium indicum Flower

Any extract from either plant leaves or flowers
that have a pH different from neutral and can
change colour in acidic and basic medium can be
used as indicator. The collected flowers were
cleaned with distilled water, cut into small pieces
and 5.0g was weighed using analytical weighing
balance. It is then soaked into 30 mL of 90%
ethanol and allowed to stand for 48hrs for
complete extraction of colourant present. pH of
the extract was determined to be slightly acid in
the range of 6-6.5.

2.3 Titrations

0.1 ml of the extract was added as an indicator
for each titration type: Strong acid-strong base
(HCI versus NaOH), strong acid-weak base (HCI
versus NaHCO;), weak acid-strong base
(CH3COOH versus NaOH) and weak acid-weak
base (CH;COOH versus NaHCO;) of 1M, 2M
and 3M respectively. The trials were repeated 3
times to check the precision. The titrations were
again performed using phenolphthalein indicator
as standard and the results obtained were
compared with the results of titrations using the
flower extract indicator. The end points of the
titrations using the extract were reached when
colour changed from yellow to light pink. The
results for titrations were shown in the Table 1.

3. RESULTS AND DISCUSSION

The extract from Nerium indicum flower was
tested for its use as an acid-base indicator and
the results was compared with that obtained
using phenolphthalein for strong acid-strong
base (HCI and NaOH), strong acid-weak base
(HCI and NaHCO3), weak acid-strong base
(CH3;COOH and NaOH) and weak acid-weak
base (CH;COOH and NaHCOs,) titrations. The
equivalence point of the titrations using flower
extract is almost close or coincides with that of
phenolphthalein for all the titrations as shown in
Table 1.

The result obtained in the presence study is in
cognomen with those in related literature using



Table 1. Parametric result screening of acid base t
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itration

Titrant/Titrand Indicator Mean value of titration *SD
Phenolphthalein
1M HCI/ NaOH 9.67+0.06
2M HCI/ NaOH 9.60+0.15
3M HCI/ NaOH 10.10£0.02
1M HCI/ NaHCO; 9.77+0.01
2M HCI / NaHCO3 10.2040.07
3M HCI/ NaHCO; 9.86+0.14
1M CH3COOH / NaOH 10.0340.06
2M CH3COOH / NaOH 10.10+0.04
3M CH3COOH / NaOH 9.53+0.05
1M CH3COOH / NaHCO; 10.03#0.12
2M CH3COOH / NaHCO4 10.1040.16
3M CH3COOH / NaHCO4 10.2040.12
Neriun indicum (extract)
1M HCI/ NaOH 9.83+0.06
2M HCI/ NaOH 9.45+0.11
3M HCI/ NaOH 10.4040.13
1M HCI/ NaHCO; 10.03#0.12
2M HCI/ NaHCO3 10.10+0.21
3M HCI/ NaHCO; 9.97+0.13
1M CH3COOH / NaOH 10.0+0.06
2M CH3COOH / NaOH 9.70+0.05
3M CH3COOH / NaOH 9.50+0.05
1M CH3COOH / NaHCO; 10.7040.04
2M CH3COOH / NaHCO; 9.90+0.12
3M CH3COOH / NaHCO4 10.70+0.11
different plant extract [7,10], however there was ACKNOWLEDGEMENT

slight difference in the result as compared with
the one obtained in [15]. This show usefulness of
flower extracts as an indicator in acid- base
titration and its use in weak acid-strong base was
found to be more significant over standard
indicator as it gives sharp colour change.

4. CONCLUSION

The results obtained in all the types of acid-base
titrations in the present study revealed that the
Nerium indicum extract could effectively be used
as acid-base indicator (and subsequently
substitute phenolphthalein synthetic) indicator
owing to the factors like wild availability of the
flower, simple preparation, and good
performance, precise and accurate results.
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