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Abstract

A pH indicator is a halochromic chemical compound added in small amount of solution like acidic or
basic to determine the physical property of the solution. Generally, in acid-base titration synthetic
indicators are used to identify colour change at different pH intervals. Many herbs exhibit natural colour
pigment which help to identify pH naturally. Hereby, we discuss few herbs like Rose, Beetroot and Red
Cabbage, to replace synthetic pH indicators. Synthetic indicator causes chemical and environmental
pollution, they are toxic, costly, and rarely available. Water extract of Rose, Beetroot and Red Cabbage
shows sharp and intense colour change in comparison to standard synthetic indicators like Methyl
Orange, Phenolphthalein, Methyl Red etc. Herbal indicators are non-toxic, pollution free, cost effective,
and easily available at home also.
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1. Introduction

1.1 Anthocyanin

It is a coloured water-soluble pigment belonging to the phenolic group. The pigments are in
glycosylated forms. Anthocyanins responsible for the colours, red, and blue, are in fruits and
vegetables. Red to purplish blue-coloured leafy vegetables, grains, roots, and tubers are the
edible vegetables that contain a high level of anthocyanins. Among the anthocyanin pigments,
cyanidin-3-glucoside is the major anthocyanin found in most of the plants &,

1.2 What is indicator?

It is a chemical compound that changes its colour in presences of an acidic and basic medium.
Natural indicator is a type of indicator found naturally and can determine whether the
substances in an acidic or basic. The colour and stability of these pigments are influenced by
pH, light, temperature, and structure. In acidic condition, anthocyanin appear as red but turn
blue when the pH increases (1). Examples of Anthocyanin Containing species: Flowers: Rose,
Hibiscus, Kachnar, Butterfly Pea. Fruits: Apple, Strawberries, Pomegranates, Raspberries.
Vegetables: Red Cabbage, Beetroot, Red Onion, Purple Cone 58,

2. Introduction of plant

2.1 Rosa indica

The Rosa indica is a yearly flowering plant that belongs to the family Rosacea and is well
known for various pharmacological activities. It is easily available in India as well as
throughout the world in enough quantity. The presences of colour pigment and chemical
constituents like anthocyanin, flavonoids are accountable for thought about it use as an herbal
indicator 12,

2.2 Beta vulgaris

The Beta vulgaris of family Chenopodiaceae, contains bioavailable compounds and
micronutrients such as phenolic compounds, carotenoids, betalains, vitamins and minerals I,
Beetroot is a potential source of valuable water-soluble nitrogenous pigments, called betalains,
which are composed of two main groups, the red betacyanins and the yellow betaxanthins. The
colour of Betanin depends on pH. It is bright bluish-red, becoming blue-violet as the pH
increases. Once the pH reaches alkaline levels Betanin degrades by hydrolysis, resulting in
yellow-brown colour 4,

2.3 Brassica Oleracea

The Brassica Oleracea is a vegetable that belongs to the family Crucifers and is well known

for various pharmacological activities. It is easily available in India as well as throughout the
~yw
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world in enough quantity. The presences of colour pigment
and chemical constituents like anthocyanin, flavonoids are
accountable for thought about it use as an herbal indicator [*4,

3. Material and Method 237

3.1 Materials required for Rosa indica

Rose Petals, Beaker, Bottle Container, Water, Burner, Funnel,
Matchbox, Stirrer.

3.2 Material Required for Beta vulgaris
Beetroot, Water, Beaker, Bottle Container, Funnel, Burner.

3.3 Material Required for Brassica Oleracea
Red Cabbage, Water, Beaker, Bottle Container,
Burner.

Funnel,

3.4 Method for Rosa indica

Take required quantity of water in a beaker. Add Rose Petal
into that beaker. Now, put the beaker for heating until active
phytoconstituents (Anthocyanin) comes out from the herbs
and mixed fully with water. After that cool the solution and
filter out it. Now, collect the filtrate into another beaker so pH
indicator is ready to use.

3.5 Method for Beta vulgaris

Take required quantity of water in a beaker. Add Beetroot
into that beaker. Now, put the beaker for heating until active
phytoconstituents (Anthocyanin) comes out from the herbs
and mixed fully with water. After that cool the solution and
filter out it. Now, collect the filtrate into another beaker so pH
indicator is ready to use.

3.6 Method for Brassica Oleracea

Take required quantity of water in a beaker. Add Chopped
Red Cabbage into that beaker. Now, put the beaker for
heating until active phytoconstituents (Anthocyanin) comes
out from the herbs and mixed fully with water. After that cool
the solution and filter out it. Now, collect the filtrate into
another beaker so pH indicator is ready to use.

4. Result and Discussion
4.1 Result and Discussion for Rosa indica

Fig 1: Rosa indica Indicator
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Fig 2: Rosa indica colour change with titrant and titrate

Equivalence point obtain for all type of titration by water
extract of Rosa indica either exactly coincided or was very
close to the equivalent point obtained by standard synthetic
indicator phenolphthalein. This exemplifies that the watery
flower extract is advantageous as an indicator of acid-base
titrations. As it gives sharp colour change at the equivalence
point, its use in strong acid-strong base titration was found to
be more significant over the standard synthetic indicator. If it
was observed that indicators act reversibly and give a sharp
colour change in both directions. The obtained results
indicated that substituted of the routinely used indicators can
be done successfully by flower extract as they are simple, less
hazardous to humans, cost-effective, readily available, eco-
friendly, accurate, and precise and can be prepared just before
the experiment.

Table 1: Rosa indica colour change with titrant and titrate

Titrant Indicator Colour | Titrate Colour
HCL Rosa indica Pink NaOH Red
CH3COOH Rosa indica Pink NaOH Dark Pink
HCL Rosa indica Pink NH3 Red
CHsCOOH Rosa indica Pink NH3 Dark Pink

4.2 Result and Discussion for Beta vulgaris

Fig 3: Beta vulgaris Indicator
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Fig 4: Beta vulgaris colour change with titrant and titrate

Equivalence point obtain for all type of titration by water
extract of Beta vulgaris either exactly coincided or was very
close to the equivalent point obtained by standard synthetic
indicator phenolphthalein. This exemplifies that the watery
extract is advantageous as an indicator of acid-base titrations.
As it gives sharp colour change at the equivalence point, its
use in strong acid-strong base titration was found to be more
significant over the standard synthetic indicator. If it was
observed that indicators act reversibly and give a sharp colour
change in both directions. The obtained results indicated that
substituted of the routinely used indicators can be done
successfully by, extract as they are simple, less hazardous to
humans, cost-effective, readily available, eco-friendly,
accurate, and precise and can be prepared just before the
experiment.

Table 2: Beta vulgaris colour change with titrant and titrate

Titrant Indicator Colour | Titrate | Colour
HCL Beta vulgaris Red NaOH Pink
CH3COOH Beta vulgaris Red NaOH Pink
HCL Beta vulgaris Red NH4OH Pink
CH3sCOOH Beta vulgaris Red NH3 Pink

4.3 Result and Discussion of Brassica Oleracea

Equivalence point obtain for all type of titration by water
extract of Brassica Oleracea either exactly coincided or was
very close to the equivalent point obtained by standard
synthetic indicator phenolphthalein. This exemplifies that the
watery extract is advantageous as an indicator of acid-base
titrations. As it gives sharp colour change at the equivalence
point, its use in strong acid-strong base titration was found to
be more significant over the standard synthetic indicator. If it
was observed that indicators act reversibly and give a sharp
colour change in both directions. The obtained results
indicated that substituted of the routinely used indicators can
be done successfully by, extract as they are simple, less
hazardous to humans, cost-effective, readily available, eco-
friendly, accurate, and precise and can be prepared just before
the experiment.

Table 3: The obtained results indicated that substituted of the
routinely used indicators

Titrant Indicator Colour | Titrate Colour
HCL Brassica Oleracea | Yellow | NaOH | Colourless
CH3COOH | Brassica Oleracea Pink | NaOH | Colourless
HCL Brassica Oleracea Pink | NH4OH | Colourless
CH3COOH | Brassica Oleracea Pink | NH4sOH Red
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5. Advantages of Herbal indicator
= These are pollution free

= These are non-toxic

= Easily available

= Cost effective

= Easy to prepare

5.1 Disadvantages of synthetic indicator

1. Methyl Orange: Harmful if swallowed. Causes eye,
skin, and respiratory tract irritation.

2. Phenolphthalein: Harmful if swallowed. May causes
irritation of the digestive tract. Ingestion may cause
Fever, Blood Pressure increases and other unspecified
vascular effect.

3. Methyl Red: Also can produce cancer, Neurological
disorder and cause toxic effect. Causes environmental
and chemical pollution, toxic, expensive and rarely
available.

6. Conclusion

The current study's results indicate the highly prospective
analytical potential of the herb extracts when used in acid-
base titrimetry. In comparison to weak acid-strong base
titration, it was discovered that the extracts perform better in
strong acid-strong base titration with a distinct and obvious
color change. With acids and bases, all three extracts clearly
changed color, and the color change persisted with various
acids and bases. The pigment was appropriate for use as acid-
base indicators due to the stark contrast between their colors
in acid and base.

Natural herbal indicators are a good replacement for synthetic
indicators used in many labs and research institutes due to
their availability, ease of extraction, high performance, and
accurate results.

7. Reference

1. Khoo HE, Azlan A, Tang ST, Lim SM. Anthocyanidins
and anthocyanins: Coloured pigments as food,
pharmaceutical ingredients, and the potential health
benefits. Food Nutr Res. 2017 Aug 13;61(1):1361779.
PMID: 28970777; PMCID:PMC5613902.

Bhagat V, Patil R, Channekar P, Shetty S, Akarte A.
Herbal indicators as a substituent to nsynthetic indicators,
Int. J Green Pharm. 2008;2(3):162.

Rabasovica MS, Sevica D, Terzicbh M, Savic-sevica S,
Murica B, Pantelica D, et al. Measurement of Beet Root
Extract Fluorescence Using TR-LIF Technique, Acta
Physica Polonica. 2009;116(4):570-572.

Heriette MC, Azeredo. Betalains: Properties sources
applications, and stability: A review, International
Journal of Food Science and  Technology.
2009;44(1):2365-2376.

Jeiyendira D, Dave K. A Novel, Inexpensive and Less
Hazardous Acid-Base Indicator, J Lab. Chem. Educ.
2013;2:3438.

Kadam S, Yadav A, Raje V, Waghmare K. Comparative
study of natural and synthetic indicators, Der Pharma
Chem. 2013;5(1):296-299.

Choi I, Lee JY, Lacroix M, Han J. Intelligent pH
indicator film composed of agar/potato starch and
anthocyanin extracts from purple sweet potato, Food
Chem. 2017;218:122-128.

Kapilraj N, Keerthanan S, Sithambaresan M. Natural
Plant Extracts as Acid-Base Indicator and Determination
of Their pKa Value, J Chem; c2019.


https://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry

9.

10.

11.

12.
13.

14,

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Bondre S, Patil P, Kulkarni A, Pillai MM. Study on
isolation and purification of anthocyanins and its
applications as pH indicator, Int. J Adv. Biotechnol. Res.
2012;3(3):698-702.

Bhagat V, Patil R, Channekar P, Shetty S, Akarte A.
Herbal indicators as a substituent to synthetic indicators,
Int. J Green Pharm. 2008;2(3):162.

Musale Archita Y, Wagh Prajwal S. International Journal
of Advance Research, Ideas and Innovations in
Technology. Review on Anthocyanins as herbal pH
indicators. 2019;6(1);73-76.

Boyle R. Experiments upon Colours; c1663

Indrayan AK, Guleria BS. J Indian chem Soc,
2001;78:476.

Swain T. Chemistry and biochemistry of Plant pigments
ed. T W Goodwin academic London. 1976, 425-463.
Forster M. J Chem Educt, 1978;55:107.

Cabrita L, Fosson T, Andersen OM. Food Chem.
2000;68:101-107.

Francis FJ. Crit Rev Food Sci Nutr. 1989;28:273-314.
Tatsuzawa F, Mikanagi Y, Saito N, Shinoda K, Shigihara
A, Honda T, et al. Biochemical Systematics and Ecology.
2005;33(8):789-798.

Honda T, Tatsuzawa F, Kohayashi N, Nagumo HKS,
Shigihara A, Saito N, et al. Phytochem.
2005;66(15):1844-1851.

Takeda K, Osakabe A, Saito S, Furuyama D, Tomita A,
Kojima Y, et al. Phytochem. 2005;66(13):1607-1613.
Paula A, Vaz A, Decassia RL, Ribeiro F, Gilberto
Kerbauy B. Plant Physiology and Biochem.
2004;42(5):411-415.

Jamaluddin AFM, Hashimoto F, Miwa T, Ohbo K,
Sakata Y. Scientia Horticulturae. 2004;100(1-4):103-115.
Kuang-Liang H, Miyajima I, Okubo H, shen TM, Ta-
shiung H. Scientia Horticulturae. 2001;88(3):235-241.
Toki K, Sito N, Shigihara A, Honda T. Phytochem.
2001;56(7):711-715.

Reuveni M, Evernor D, Artzi B, Perl A, Erner Y. J of
Plant Physiology. 2001;258(8):991-998.

Zhao M, Ito Y, Tu P. Journal of Chromatography A.
2005;1090(1-2):193-196.

Seeram NP, Lee R, Scheuller HS, Heber D. Food
Chemsitry. 2006;97(1):1-11.

Jia-Ping L, Lim YH, Su J, Han-Ming S, Ong CN. Journal
of Chromatography B. 2007;848(2):215-225.

Igbal Z, Muhammad L, Jabbar A, Muhammad G, Khan
MN. Journal of Ethnopharmacology. 2005;102(2):256-
261.

Herrera-Ruiz M, Garcia-Beltran Y, Mora S, Diaz-Véliz

G, Viana GSB, Tortoriello J, et al. Journal of
Ethnopharmacology. 2006;107(1):53-58.
Matich AJ, Bunn BJ, Hunt MB, Rowan DD.

Phytochemistry. 2006;67(8):759-763.
Melecchi MIS, Péres VF, Dariva C, Zini CA, Abad FC,

Martinez MM, et al. Ultrasonics Sonochemistry.
2006;13(3):242-250.
Hao S, Wu J, Huang Y, Lin J Solar Energy.
2006;80(2):209-214.
Shanker R, Vankar PS. Dyes and Pigments.

2007;74(2):464-469.

Pale E, Koura-Bonafos M, Nacro M, Vanhaelen M,
Vanhaelen-Fastre R. Phytoche. 2003;64(8):1395-1399.
Yashida K, Mori M, Kawachi M, Okuno R, Kameda K,
Kondo T, et al. Tetrahedron Lett. 2003;44(43):7875-
7880.

37

https://www.phytojournal.com

. Filippini R, Caniato R, Piovan A, Cappellletti EM.
Fitoterapia. 2003;74(1-2):62-67.


https://www.phytojournal.com/

