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Abstract:

The present study aimed to evaluate the effectiveness of Beta vulgaris (Beetroot), Rosa indica (Rose), and
Brassica oleracea (Red cabbage) extracts as natural PH indicators. The extracts were prepared using
aqueous extraction and tested in various acid-base titrations. Distinct colour changes were observed at
different PH levels and compared with synthetic indicators. The results demonstrated that all three extracts
effectively indicated end points, with Rosa indica and Beta vulgaris showing sharper colour transitions.
These natural indicators are economical, biodegradable, non-toxic, and environmentally friendly
alternatives to synthetic indicators.
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1. Introduction:
BETALAINS:

They are natural, water-soluble pigment occurring in nitrogen containing pigments found in beetroot. They
can exhibit colour variations in response to changes in PH. They can be classified into two groups;
Betacyanin which produce red to violet colour. Betaxanthins which produce yellow to orange colour.
These are natural PH indicators. They can alter the synthetic indicators. Because these all non-toxic,
biodegradable, eco-friendly nature.

ANTHOCYANIN:

These are naturally occurring colour pigment found in Rose, Red cabbage etc. These are glycosylated
form and belongs to phenolic group. They give Red, Purple, Blue and Violet colours. They are highly
sensitive to PH changes. In acidic solution, they give red and basic solution. They give blue or green for
this colour changing they act as neutral PH indicator. It is non-toxic, ecofriendly and easily available.
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2. INTRODUCTION OF HERBS:
1.BETA VULGARIS:

It is a scientific name of beetroot and they belong to family AMARANTHACEAE. They contain a natural
colouring substance known as BETALAINS. They also contain some micronutrients such as Carotenoids,
Vitamins, Minerals. They mainly composed of two groups such as Red betacyanin and Yellow
betaxanthins. It is bluish red colour becoming blue violet when exposed to acidic or alkaline solutions.
The colour of betanin depends mainly on PH.

Figurel:

2.ROSA INDICA:

It is a scientific name of Rose belongs to family Rosacea. It is always available plant in India. The petals
of Rose contain natural pigment as anthocyanin, which is responsible for red and pink shades. These
pigments show colour variations in acidic and basic solutions. For acidic solution shows in Red and
Greenish in basic solution. The chemical constituents present for Rosa indica are flavonoids, anthocyanin.
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Figure2:
3.BRASSICA OLERACEA:

It is scientific name of Red Cabbage belongs to family Brassicaceae family. It contains natural colouring
pigment as anthocyanin which produce distinct colour changes in acidic or basic solutions. So, it is used
as natural PH indicator. It is easily available in India and all over the world for a particular period.

Figure3:
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MATERIALS:

Rose petals, Beaker, Beetroot, Red cabbage, Water, Funnel, Match box, Stirrer, Burner, Bottle container.

PREPARATION:
1.Preparation of Beta vulgaris:

Take required quantity of water in a beaker and add beetroot pieces then heat the mixture until the pigments
(BETALAINS) can released into water. After heating, cool the solution then filter it. Then collect the
filtrate in another beaker. Finally, the natural PH indicator is ready.

Figure4: Beet root indicator

2.Preparation of Rosa indica:

Take required quantity of water in a beaker and add Rose petals then heat the mixture until the pigment
(anthocyanin) can released into water. After heating cool the mixture then filter it. Now collect the filtrate
in another beaker. Finally, the natural PH indicator is ready.
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Figure5: Rosa indica indicator

3.PREPARATION OF BRASSICA OLERACEA:

Take required quantity of water in a beaker and add chopped red cabbage then heat the mixture until
pigment (anthocyanin) can released into water. After heating cool the mixture then filter it. Now, collect
the filtrate in another beaker. Finally, the natural PH indicator is ready.

Figure6: Brassica oleracea indicator
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RESULT:

Tablel: beta vulgaris colour changes with titrant and titrate

TITRANT INDICATOR COLOUR TITRATE COLOUR
HCL BETA VULGARIS RED NAOH PINK
HCL BETA VULGARIS RED NH40H PINK
CH3COOH | BETA VULGARIS RED NAOH PINK
CH3COOH | BETA VULGARIS RED NH3 PINK

Figure7: Beta vulgaris colour changes with titrant and titrate

Table2: Rosa indica colour changes with titrant and titrate

TITRANT INDICATOR COLOUR TITRATE COLOUR
HCL ROSA INDICA | PINK NAOH RED

HCL ROSA INDICA | PINK NH3 RED
CH3COOH ROSA INDICA | PINK NAOH DARK PINK
CH3COOH ROSA INDICA | PINK NH3 DARK PINK
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Figure8: Rosa indica colour changes with titrant and titrate

Table3: Brassica oleracea colour changes in titrant and titrate

TITRANT INDICATOR COLOUR TITRATE COLOUR

HCL BRASSICAOLERACEA YELLOW NAOH COLOUR LESS

HCL BRASSICAOLERACEA PINK NH40H COLOUR LESS

CH3COOH BRASSICAOLERACEA PINK NAOH COLOUR LESS

CH3COOH BRASSICAOLERACEA PINK NH40H RED
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Figure9: Brassica oleracea changes with titrant and titrate

OBSERVATION OF VISIBLE COLOUR CHANGES IN HERBAL INDICATOR

EXTRACT OBSERVATION

BETA VULGARIS Clear and distinct colour transition, effective natural indicator
ROSA INDICA Sharp colour and effective natural indicator

BRASSICA OLERACEA | Good visible colour changes and effective natural indicator

The comparative results of all herbal extract as Beta vulgaris, Rosa indica and Brassica oleracea worked
as natural PH indicators. Each extract produces a colour changes in response to acidic and basic solutions.
But, the intensity and clarity of colour transition were not identical in all cases. The equivalence-point for
all types of titrations by water with herbal extract was very close to equivalent point obtained by synthetic
phenolphthalein indicator, Rosa indica and Beta vulgaris shows more end point changes. But the brassica
oleracea shows different colour responses as clear or visible responses.

BENEFITS OF HERBAL INDICATOR:

They are safe, non-toxic, pollution-free in expensive, easily available. They also prepared quickly and
easy to identify the changes in different PH solutions as acidic or basic solutions.
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DRAWBACKS OF HERBAL INDICATOR:

The main drawbacks are lower stability, short storage life and their colour responses may depends the
freshness of a plant. So, the selected plant has freshness, concentration and proper extraction conditions
we can vary drawbacks of herbal indicators.

CONCLUSION:

The present study highlights that selected herbal extracts as Rosa indica, Beta vulgaris, Brassica oleracea
passes potential natural PH indicator in acid base titrations with acids and bases. The three extracts
changed colour clearly and the colour change will persist with the various acids and bases. The colour
changes were easy to observe and give the accurate results. So, the herbal indicators are safe, low cost and
non-toxic as compared to synthetic indicators. Therefore, the use of natural indicators also supports the
promoting safer and environmentally responsible scientific practices. These herbal indicators are used
effectively for research, laboratories and educational institutes for replacement of a synthetic indicator.
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