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ABSTRACT

Synthetic indicators have been tried as indicators in acid-base titrations but
due to environmental pollution, availability and cost, natural compounds are
best alternate. Natural pigments in plants are highly colored substances and
may show sharp color changes with variation in pH .An attempt has been
made to extract natural indicator by maceration from stem bark of Boerhavia
erecta Linn. The equivalence points obtained by the BEI strong acid-strong
base, strong acid-weak base, weak acid-strong base and weak acid weak base
titrations were coincident with the equivalence points obtained by synthetic
indicators. Thus natural indicator was found to be eco-friendly, economical,
simple and accurate for all acid-base titrations. Phytochemical analysis and
spectral studies confirmed presence of anthocyanins and flavonoids in BEI
responsible for accurate and sharp colour change at equivalence point. The
present study reports the use of this natural indicator in different acid base
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1. INTRODUCTION

Boerhavia erecta Linn. is the pantropical, erect or sub-
erect, pubescent herb 20 to 60 cm in height native of
tropical America, now found all over India belonging to
family Nyctaginaceae. It is commonly called as Shwet
Punarnava and used as substitute to Boerhavia diffusa.
Punarnava is now official in I.P. 2007 (Dr. Singh GN et al.,
2007). Traditional claims for anthelmintic, diuretic,
expectorant, emetic, blood purification, scabis, urticaria
and in various infections have been reported (Kirtikar K R
et al., 1999). Boerhavia erecta Linn. reported to contain
tannins and saponins (Edeoga HO et al.,, 2002). Root
extract of the plant is reported as anthelmintic (Marulkar
V S et al., 2011). Stem bark of the plant have antimalarial
activity (Hilou A et al, 2006) and contains betanin
(Stintzing FC et al., 2004). As it contains tannins which are
pH sensitive (Chatwal GR, 2002); it was hypothesized that
the stem extract could be utilized as an indicator for
different types of acid base titrations.

2. MATERIAL AND METHOD

The Boerhavia erecta Linn. was first located and collected
in the month of August at its flowering stage. The
herbarium of Boerhavia erecta Linn. was identified and
authenticated from Dr. S. R. Yadav, Department of Botany,
Shivaji University, Kolhapur. Herbarium specimen (No.—
VSM 1) was deposited in Department of Pharmacognosy,
Bharati Vidyapeeth College of Pharmacy, Kolhapur for
further referencing. Reagents and volumetric solutions
were prepared referring standard books. Stem bark was
separated by using sharp knife. Weighed 100 g of dried
stem bark and macerated in methanol for 72 hr. Extract
was then filtered and filtrate was dried. Obtained extract
was preserved in tight closed container and stored away
from direct sun light. Boerhavia erecta Indicator (BEI) 1 %
was then prepared as per the requirements freshly before
titrations by dissolving 1 mg of extract in 10 ml of distilled
water.

BEI was screened for phytoconstituents by performing
different phytochemical tests. (Khandelwal K R, 2000). BEI
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was characterized by its Amax using Dynamica (DB-20)
double beam UV-visible spectrophotometer.
Demonstrated acid-base titrations were performed with
different types of acids and bases using BElI and
commercially available indicators like methyl red,
phenolphthalein and mixed indicator [methyl orange:
bromocresol green (0.1:0.2)]. Titrations of strong acid Vs
3. RESULT AND DISCUSSION

3.1 Phytochemical screening

strong base, strong acid Vs weak base, weak base Vs
strong acid and weak acid Vs strong base were carried out.
The experiment was carried by using the same set of
calibrated glassware for all types of titrations. The
equimolar titrations were performed using three drops of
BEIl. The mean and standard deviation for each acid base
titration was calculated from results obtained.

Preliminary phytochemical screening of BEl showed presence of anthocyanins, flavones, flavonones, isoflavonones,
leucoanthocyanins as shown below in Table No. 1 and Table No. 2. Positive Shinoda test and FeCl; test confirmed

presence of Flavonoids and polyphenols respectively.

Phytochemical

Color with aq. NaOH

Color with Conc. H,SO,

Anthocyanins Blue violet Yellow to orange

Flavones Yellow Yellow to orange

Flavonones Yellow to orange (cold) Red to purple (hot) Crimson Orange
Isoflavones Yellow Yellow
Leucoanthocyanins Yellow Crimson

Table 1: Observations of preliminary phytochemical screening

Poly-Phenolic compound Flavonoid Anthocyanins
Color with Color with Lead Shinoda test Color with ag. NaOH Color with Conc. H,SO, Color with Mg-
FeCl; acetate (Blue violet) (Yellow orange) HCI (Red)
+ + + + + +
+ Present

Table 2: Observations of Phytochemical screening

3.2 Spectral analysis

Dilute BEI solution showed A .., at 285 nm which is characteristic band of anthocyanins in ultra violet region. Spectra of
BEI solution is as shown below in Spectra No. 1.Thissuggests the presence of anthocyanins in the extract.
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Figure 1: UV spectra of BEI solution

3.3 Titrations of various strengths of acid — base with plant indicator

Results of titrations with BEl were compared with the
results obtained by conventional synthetic indicators.
Results of titration are presented in Table No. 3 and Table
No. 4.The results obtained in all acid-base titrations using
BEI are comparable with conventional ones and conclude
that, presence of anthocyanins and flavonoids may give
sharp color change at the end point of the titrations. We
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can also conclude that, it is always beneficial to use BEI as
an indicator in all types of acid base titrations because of
its economy, simplicity and wild availability.
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Strength in | Indicator Mean + S.D. Color Change
Titration(titrant  v/s | moles
Titrate)
0.1 16.06 £ 0.15
NaOH v/s HCI MR Yellow to Pink
0.5 15.9+0.16
1.0 16.2 £0.12
0.1 27.4+£0.10
HCL v/s NH,OH PT Pink to colorless
0.5 26.8+0.17
1.0 27.1+£0.16
0.1 22.30+0.20
CH5COOH v/s NaOH MR Pale yellow to light red
0.5 22.32+£0.23
0.1 22.50+0.16
0.1 21.6 £0.20
CH3COOH v/s NH,0OH 0.5 MI 21.23+0.18 Orange to green
0.1 21.39+0.12

Table 3: Technological characterization of acid base titration using standard indicator
All values are mean £ S.D. for n=3
HCI: Hydrochloric acid, CH;COOH: Acetic Acid, NaOH: Sodium Hydroxide, NH,OH: Ammonium Hydroxide, MR: Methyl red, PT: Phenolphthalein,
MI: Mixed Indicator.
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Titration(titrant v/s Strength in Indicator Mean-S.D. Color
Titrate) moles
NaOH v/s HCL 0.1 16.16 £ 0.32
BEI Yellow to pink
0.5 15.9+0.20
1.0 15.7+0.27
HCL v/s NH,OH 0.1 27.33£0.05
BEI Pale yellow to colourless
0.5 27.27 £0.10
1.0 27.23+0.12
CH3COOH v/s NaOH 0.1 22.26+0.23
BEI Yellow to colourless
0.5 22.2£0.18
1.0 22.10+£0.16
CH3COOH v/s 0.1 21.83+0.15
NH,OH BEI Yellow to colourless
0.5 21.65+0.12
1.0 21.37+0.10

Table 4: Technological characterization of acid base titration using BEI
All values are mean + S.D. for n=3
HCI: Hydrochloric acid, CH;COOH: Acetic Acid, NaOH: Sodium Hydroxide, NH,OH: Ammonium Hydroxide, BEIl: Boerhavia
erecta Indicator

4. CONCLUSION

The results obtained in all the types of acid-base titrations
lead us to conclude that, it was due to the presence of
anthocyanins and flavonoids sharp color changes occurred
at equivalence point of the titrations. We can also
conclude that, it is always beneficial to use BEI extract as
an indicator in all types of acid base titrations because of
its accuracy, economy, simplicity and wild availability.
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