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Abstract: Present study involves the determination of calcium content for five
Brands of calcium supplements by using complexometric titration. (0.05M) of
ethylene di amine tetra acetic acid (EDTA) was used as chelating agent. The
study showed that the total calcium content in pharmaceutical samples (A, B, C,
D and E) had 248mg, 395mg, 498mg, 492mg, and 797mg respectively. The
statistical analysis results showed that no significant difference between the
calculated and theoretical values and the proposed method given a very good
recovery % (98.4 -99.62).

Keywords: Calcium, Supplements, Complex metric Titration.

1. Introduction

The development of a colored complex is employed to identify the equivalence
point of titration in complex metric titration, which is a type of volumetric
analysis. This sort of titration is especially effective for determining the
concentration of a combination of metal ions in solution. To notice the titration's
equivalence point, you will need an indicator that can provide a clear color
change. In theory, a volumetric approach can be utilized with a complication
process if it reaches equilibrium quickly after each part of titrant is supplied, no
interfering reactions occur, and an appropriate indicator is available [1].

Ethylene di amine tetra acetic acid, or EDTA, is a powerful chelating agent that
may form stable metal complexes with ions including Ca**, Fe**, and Mg*".

With most metal ions, it forms an extremely strong 1:1 complex [2]. The structure
of EDTA is shown in figure (1).
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Figure 1. The structure of ethylene di amine tetra acetic acid.

There are six complexing groups in EDTA. The EDTA is represented by the
symbol H4Y. The four hydrogens in the formula refer to the four acidic hydrogens
on the four-carboxyl groups. It is a triprotic acid. The pair of unshared electrons is
located on each of the two nitrogen atoms and each of the four-carboxyl groups
[3]. The endpoint of an EDTA titration is determined with a metallochromic
indicator these indicators are complexing agents that change color when
combined with metal ions. A variety of indicators cab be used for EDTA
titrations such as Eriochrom Black T, Eriochrom Blue Black R, murexide,
calmagite and methyl red [4].

The concentration of some vitamins and minerals in food and pharmacy goods
can be determined via complexometric titration [5]. Calcium (Ca) is a mineral
that is found in the highest concentration in the human body [6]. Calcium
accounts for 1.5-2.0 percent of total body mass. The majority of calcium is
integrated into bone (98%) and only 1% is incorporated into teeth. Bones have
150 mg of calcium per gram of dry matter [7, 8]. The remaining 1% of total
calcium is found in tissues and bodily fluids, or 35mg Ca/g dry matter in soft
tissues. Calcium serves a variety of functions in the human body.

Calcium is a component of bones and teeth, calcium regulates muscle contraction
and relaxation, calcium affects nerve tissue function, calcium is involved in blood
clotting, blood pressure regulation, and signal transmission [6]. Milk, cheese,
meat, fish, vegetables, and cereals are the main sources of calcium in the human
diet, and calcium shortage can cause a variety of ailments and diseases [9].
Absorption of calcium may be less if the used foods are rich in oxalic acid
(spinach, sweet potatoes and beans) and foods rich in phytic acid (unleavened
bread, raw beans, seeds and nuts) [8]. Some organic acids (oxalic acid, phytic
acid) with Ca2+ions form the salt hardly soluble and thus. Hinder its absorption
[10]. Efficiency of calcium absorption depends on the age of the individual and
the greater the younger the person. Certain differences in the absorption of macro
elements were observed due to differences in gender of the person, which is
probably a consequence of the state of age, is greater than for women of the same
age [11,12].
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Long-term calcium shortage causes bone density and strength to deteriorate.
Osteoporosis has afflicted a large number of older persons. Calcium tablets may
be used to enhance regular dietary calcium intake to avoid this problem [13].
Calcium salts make up the majority of calcium supplements. Binders, coloring
agents, and flavoring additives are among the other constituents [14].

The determination of calcium in calcium supplements has been reported using a
variety of approaches. Complexometric techniques, selective electrodes (ISE),
and flash atomic absorption spectroscopy (FAAS) are some of these methods [15].
Titration with a standard solution of ethylene diamine tetra acetic acid will be
used to quantify the amount of calcium in a supplement tablet in this investigation
(H4 EDTA).

2. Materials and methods

2.1. Apparatus

Beakers (SCOHTT. Germany), pipets (west Germany) Tol £ 0.5 measuring + 0.5,
flasks (SCOHTT west Germany), Burettes (SILBER Germany), spatula, conical
flasks (SCOHTT Germany).

2.2. Instruments

Digital Electronic balance (BL 210 S made in Germany).

PH meter (CG 818 instrument).

2.3. Material

All chemical used were of analytical grade and deionized water used to prepare
all solutions.

Disodium EDTA (SD Nacl, Germany, assay 98%).

Hydrochloric acid (10%) (assay 36%).

murexide indicator, Germany).

The samples were calcium containing tablets obtained from different pharmacies
of AL-khoms city of Libya.

The samples were labeled A, B, C, D, E.

2.4. Preparation of reagents

2.4.1- Disodium ethylene di amino tetra acetate (EDTA) (0.05M)

In 500 ml volumetric flack 9.30 grams of disodium EDTA dehydrated salt was
dissolved with 100 ml of heated distilled water, after dissolving and cool at room
temperature the solution was transferred to a conical flask and made up to volume
using deionized water.

2.4.2-Diluted hydrochloric acid (10%b)

Prepared by diluting 10 ml of 37% (w/v) hydrochloric acid solution with
sufficient water to make 100 ml.
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2.4.3- sample preparation

We picked five brand of calcium supplements tablet strength (250 mg, 400 mg,
500 mg, 500 mg and 800 mg) to be tested. samples were weighted and crushed
uniformly using a mortar and pestle. Appropriate amount of calcium tablet was
placed in a 150 ml beaker. Approximately 50ml of deionized water was then
added to the beaker and 10% HCI was added drop wise until the sample
completely dissolved. The solution was heated at 80C°for about one hour on a hot
plate. The heated calcium solution was then allowed to cool to room temperature.
The solution was filtered into a 250 volumetric flask and diluted to the mark with
deionized water.

3. Titration Procedure

Pipetted 10 ml of calcium solution for three a 250ml Erlenmeyer flask.
Approximately 50ml of deionized water was added to a three flask. Also, 7 drops
of murexid indicator were added to each flask. Each flask was then titrated with
EDTA from a red-purple color to a blue- violet color endpoint. Repeat the
procedure three times and record the mean of EDTA volume.

4. Results and Discussion

During EDTA titration, the amount of calcium ion in the solution can be
determined by the volume of EDTA that is added to reach the endpoint, since
EDTA and calcium ions are in a 1:1 molar ratio.

The complexometric reaction of calcium ion with EDTA is based on the reaction:
Ca’*(In)e, + EDTA* o) — ca (EDTA) g + IN (eq)

red purple) (blue violet)

Where: In (g is the indicator

For the complexometric determination of calcium is used as an indicator
murexide, Titration with the murexide is done in a very alkaline environment (PH
= 12) and the change in color of the indicator from red — purple to blue — violet is
very easy to see. For each analyzed sample is made five solutions of the calcium
tablet, at least three titrations were done, and from the volume of EDTA middle
values were calculated. The calcium content of five pharmaceutical samples were
tabulated in (Table 1).

The results revealed that the calcium content in calcium supplements (A, B, C, D
and E) from five different Brands by complexometric titration were found to be
248, 395, 498, 492, and 797 mg per 250, 400, 500, 500 and 800 mg respectively.
The results of tests indicate no much deviation between the values that are listed
in products and the value obtained by applying the used titrimetric methods of
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analysis. The difference between label value and analysis results could by caused
by errors in judging the endpoint. Recovery values of all tested dietary
supplements are shown in Table 2.

Recovery measurements were obtained as the ratio of the calculated mass of the
tested calcium and theoretical mass of calcium analyzed sample multiplied by
100 %. All measurements were ranged from 98.4 to 99.62.

Table 1: The result of the complexometric titration of calcium supplements.
Sample Calcium (Ca) (mg/g) Table / Standard (mg/g)
A 248 +081 250
395 +2.08 400
494 +0.82 500
492 +181 500
797 +163 800

m O O

Mean + SD for three determinations

Table 2: The recovery values for five Brands of calcium supplements.

Calcium supplements Recovery value (%)
A 99.2
B 98.75
C 99.6
D 98.4
E 99.62

5. Conclusions

The volumetric method proposed is easy, sensitive and inexpensive and can
consequently be applied to the determination of calcium in calcium supplements.
The calcium content in calcium tablets where are successfully measured by using
a standard Solution of EDTA. Statistically no significant difference between the
calculated and theoretical values. On that basis, it can be concluded that the
complexometric titration method suitable for the estimation of calcium content in
calcium supplements.
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