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ABSTRACT

The commonly used indicators for acid-base titrations are synthetic, namely phenolphthalein/methyl orange. But there
are some obstacles like environmental pollution, availability and higher cost which lead to utilization for herbal
compounds as acid base indicators. Hence this work was aimed to identify the eco-friendly natural indicators using
some flowers. The potential of the flowers is very promising as seen in acid-based titrimetry at room temperature.
Flower extract indicators which were used in acid-base titrations show sharp color changes at the equivalence point.
The result proved to be acceptable in introducing natural pigments as suitable acid-base indicators. These natural
indicators are found to be a very helpful, inexpensive, simple, accurate and nature friendly.

Keywords: Acid-base titration, Synthetic indicators, Flower petal extracts natural indicator, Phenolphthalein, Methyl
orange

INTRODUCTION

Synthetic indicators had continuously been the first choice for all types of acid-base titrations since long time [1].
However, due to certain disadvantages like high cost, availability problems and environmental pollution, an attempt is
required to replace synthetic indicators with natural indicators [2-7].

Literature survey revealed that, many researchers have conducted studies on isolation, separation and characterization
of compounds present in plants and animals and they also studied the extractions procedures, optimization of
extraction conditions to get pure and maximum yield of naturally occurring compounds from different parts of plants

[8].

Titration or titrimetry is a general laboratory method of quantitative chemical analysis which can be observed from the
quantity of a liquid of standard solution, the titrant or the solution of known concentration, to convert the constituent
into another form. A change of color or the formation is used to determine the concentration of an analyte, titrand or
unknown solution [9].
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MATERIALS AND METHODS

Reagents: Analytical grade (AR) of hydrochloric acid, sodium hydroxide, acetic acid, ammonium hydroxide,
phenolpthalein and methly orange were used. All the volumetric solutions and reagents were prepared as per Indian
Pharmacopoeia, IP 1996 [10].

Flower petal materials: Fresh flowers (hibiscus, butterfly pea, banana flower, purple allamanda, African marigold
and chrysanthemum) were collected from the nearby villages around Vellore district, Tamilnadu, India. And were
identified from the botany department of D.K.M. college for women, Vellore [11].

Glass wares: Standard flasks, burettes, pipettes, conical flasks, beakers, glass rods and funnel were used to carry out
the experiment [12-14].

Preparation of flower petal extracts: The flowers were thoroughly washed with distilled water, cut in small pieces
placed in a mortar and then macerated using the pestle. It was then transferred into a 250 ml iodine flask containing
100 ml absolute methanol and was kept in a cupboard away from light for 24 hrs for proper extraction. After which
the content was filtered and the clear filtrate was collected for the titration. The clear filtrate from extraction was used
as natural indicator, while phenolphthalein and methyl orange like synthetic indicators were used as standard [15].

Titrations: 1 ml of the extract of hibiscus, butterfly pea, banana flower, purple allamanda, African marigold and
Chrysanthemum (taken separately in different conical flasks) was added as an indicator for all the type of titrations
such as strong acid (HCI) against strong base (NaOH), strong acid (HCI) against weak base (NH,OH), weak acid
(CH3;COOH) against strong base (NaOH) and the trials were repeated five times to check the precision. The titrations
were again carried out using the standard (synthetic) indicators phenolphthalein and methyl orange. The results
obtained were compared with the results of titrations using the natural indicator. Titration results were depicted in the
Tables 1 to 3 and Figures 1 to 3 [16].

RESULT AND DISCUSSION

The titration results showed that the end point of the titration of strong acid against strong base (HCI vs. NaOH), weak
acid against strong base (CH;COOH vs. NaOH) and weak acid against weak base (CH;COOH vs. NH,OH using the
natural indicator either coincide or almost reached close to the end point obtained by the standard indicator
phenolphthalein or methly orange and it give sharp colour change at the end point. The titration of strong acid against
weak base (HCI vs. NH,OH) using the natural indicator didn’t give a sharp color change whereas the standard
indicator give a sharp color change [17].

Table 1: Titration of HCI vs. NaOH using methanol extract of hibiscus, butterfly pea, banana flower, purple
allamanda, African marigold and chrysanthemum.

Burette reading | v/ojume of

Volume of |-(MD) titrant, mean Colour Mean =+ std. dev. of the
Indicator acid (ml) Initial Final | value (ml) change titer value (ml)

20 0 22.7

20 0 22.7

20 0 22.8

20 0 22.1 Colourless
Phenolphthalein 20 0 22.7 22.72 to pink 22.72 + 0.045
Methly orange 20 0 20.7 20.62 Red to pink | 20.62 £ 0.045
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20 0 20.6
20 0 20.6
20 0 20.6
20 0 20.6
20 0 22
20 0 21.9
20 0 21.9

Hibiscus flower 20 0 21.9

extract 20 0 22.1 | 21.96 Red to pink 21.96 + 0.089
20 0 21.4
20 0 21.3
20 0 21.3

Butterfly pea 20 0 213

flower extract 20 0 21.3 21.32 Pink to blue | 21.32 £ 0.045
20 0 19.8
20 0 19.7
20 0 19.7

Banana flower 20 0 19.7 Orange to

extract 20 0 19.7 19.72 Colourless 19.72 £ 0.045
20 0 22.3
20 0 22.3
20 0 22.4

Purple allamanda 20 0 223

flower extract 20 0 22.3 22.32 Red to green | 22.32 + 0.045
20 0 22.1
20 0 22.1
20 0 22.1

African marigold 20 0 221 Yellow to

flower extract 20 0 22.3 22.14 orange 22.14 +0.089
20 0 22.7
20 0 22.7
20 0 22.7

Chrysanthemum 20 0 22.7 Green to

flower extract 20 0 22.8 | 22.72 Yellow 22.72 + 0.045
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HCl Vs NaOH

B Phenolphthalein

® Methly orange

m Hibiscus flower extract

m Butterfly pea flower extract

® Banana flower extract

m Purple allamanda flower extract
African marigold flower extract

Chrysanthemum flower extract

Figure 1: Strong acid vs. strong base.

Table 2: Titration of CH;COOH vs. NaOH using aqueous extract of hibiscus, butterfly pea, banana flower,
purple allamanda, African marigold and chrysanthemum.

Burette reading

(mL) Volume of
Volume of titrant, mean Colour Mean = std. dev. of
Indicator acid (mL) Initial | Final | value (mL) change the titer value (mL)
20 0 22.7
20 0 22.7
20 0 22.7
20 0 22.8 Colourless
Phenolphthalein | 20 0 22.8 22.74 to pink 22.74 £ 0.055
20 0 21.5
20 0 215
20 0 21.5
20 0 21.5 Red to
Methly orange 20 0 21.6 21.52 orange 21.52 +0.045
20 0 22.2
20 0 22.2
20 0 22.1 Red to
Hibiscus flower |20 0 222 yellowish
extract 20 0 22.2 22.18 green 22.18 £ 0.045
20 0 21.6
20 0 21.6
20 0 21.6
Butterfly pea 20 0 214 Violet to
flower extract 20 0 216 | 21.56 blue 21.56 £ 0.089
Banana flower 20 0 205 | 20.54 Yellow to 20.54 £ 0.089
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extract 20 0 20.7 colourless
20 0 20.5
20 0 20.5
20 0 20.5
20 0 20.6
20 0 20.4
20 0 20.6
Purple allamanda |29 0 20.6 Orange to
flower extract 20 0 20.6 20.56 yellow 20.56 + 0.089
20 0 21.9
20 0 21.9
20 0 21.7
African marigold |20 0 21.9 Orange to
flower extract 20 0 21.9 21.86 red 21.86 +0.089
20 0 22.5
20 0 22.5
20 0 22.5
Chrysanthemum 20 0] 225 Green to
flower extract 20 0| 226 |22.52 yellow 22.52 £ 0.045
CH3COOH Vs NaOH

B Phenolphthalein

® Methly orange

w Hibiscus flower extract

W Butterfly pea flower extract
 Banana flower extract

# Purple allamanda flower extract
B African marigold flower extract

# Chrysanthemum flower extract

Figure 2: Weak acid vs. strong base.
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Table 3: Titration of CH;COOH vs. NH,OH using aqueous extract of hibiscus, butterfly pea, banana flower,
purple allamanda, African marigold and chrysanthemum.

Burette reading

. Volume of | (M) Volume of Colour Mean + std. dev. of the
Indicator g titrant, mean .
acid (ml) change titer value (ml)
— - value(ml)
Initial Final
20 0 -
20 0 -
Phenolphthalein 20 0 - No proper change
20 0 -
20 0 -
20 0 12.2
20 0 12.2
Methly orange 20 0 123 | 1222 :g‘;"ow 0 | 1222+0045
20 0 12.2
20 0 12.2
20 0 9.1
o 20 0 9.1 _
Hibiscus flower 20 0 9.2 912 Pink to 9.12 + 0.045
extract yellow
20 0 9.1
20 0 9.1
20 0 9.5
20 0 9.5 _
Butterfly pea 20 0 95 95 Violet to 9.5 + 0.000
flower extract blue
20 0 9.5
20 0 9.5
20 0 9
20 0 8.9
Banana flower 20 0 8.9 8.92 Yellow to 8.92 + 0045
extract Colourless
20 0 8.9
20 0 8.9
20 0 10.1
20 0 10.2 )
Purple allamanda 7, 0 102 | 1018 Pink to 10.18 + 0.045
flower extract colourless
20 0 10.2
20 0 10.2
i i 20 0 10.2
African marigold 10.36 O_range to 10.36 + 0.089
flower extract 20 0 10.4 light green
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20 0 10.4
20 0 10.4
20 0 10.4
20 0 135
20 0 135
ﬁ’ ijfgiqugt“m 20 0 135 | 13.48 gfoeunrlt:s 13.48 + 0.045
20 0 135
20 0 13.4

CH3COOH Vs NH40H

0

B Phenolphthalein

B Methly orange

m Hibiscus flower extract

m Butterfly pea flower extract

® Banana flower extract

m Purple allamanda flower extract
African marigold flower extract

Chrysanthemum flower extract

Figure 3: Weak acid vs. weak base.

CONCLUSION

The natural indicators extracted from the flower petals was found to be a potential substitute for methyl orange or
phenolphthalein for titrations of strong acid versus weak base and strong acid versus strong base. Hence, the flower
petal extract as a natural indicator is found to be a very useful, readily available, non-hazardous, economical, simple to
prepare and accurate for the acid-base titrations.
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