
Introduction 
Water quality assessment includes 
monitoring several parameters, usually 
classified as physicochemical properties, 

major ions, metals, nutrients, organic compounds and microbiology control.

As per the World health organization, Ca and Mg in Drinking-water Public health significance (2009) 
mentions current reference intake values for Ca and Mg, as described in the Dietary Reference Intakes (DRIs) 
established by the United States Institute of Medicine (IOM 1997), are composed of four different values and 
are defined as follows:

•  Estimated Average Requirement (EAR): The nutrient intake value that is estimated to meet the requirement 
defined by a specified indicator of adequacy in 50% of the individuals in a life stage or gender group.

•  Recommended Dietary Allowance (RDA): The average daily dietary intake level that is sufficient to meet the 
nutrient requirements of nearly all (97–98%) individuals in a life stage and gender group. Generally derived 
from the EAR using a 10% coefficient of variation as a default in the absence of nutrient-specific data on 
variability in the target population.

•  Adequate Intake (AI): An estimate of the average nutrient intake by a group or groups of healthy people 
within a designated age, life stage and/or gender group. It is derived from the observed intakes of 
apparently healthy individuals in the subgroup of interest. AI values are established when there are 
insufficient data to derive an EAR, as was the case for Ca.

•  Tolerable Upper Intake Level (UL): The maximum level of a total chronic daily intake of a nutrient that is 
unlikely to pose risks of adverse effects to the most sensitive members of a healthy population. 2-3
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Great heterogeneity exists in the formulation of dietary 
recommended intakes for Ca and Mg, and future 
recommendations should ideally be based on established  
and common methodologies for respective age groups. Based 
on the survey data available, it is clear that very large numbers 
of people consume levels of these minerals that are insufficient 
to support even the most Conservative estimates of their 
physiological needs. Additionally, very few studies have 
considered drinking and cooking waters in terms of their 
potential contributions to total calcium/magnesium intakes,  
and it is critical that this information be gathered to provide 
more accurate assessments of population intakes.

Figure 1. LAMBDA 365 UV/Vis spectrometer. Wavelength: 572 nm; Measurement Mode: 
Absorbance; Cell 10 mm.

Because changes in water composition can be an indicator of 
pollution or contamination, the importance of frequent water 
monitoring is obvious. For water hardness test, Calcium (Ca) and 
Magnesium (Mg) are among the major ions to be determined 
routinely. Ca and Mg are also determined by Flame atomic 
absorption spectroscopy (AAS), Inductively coupled Plasma  
ICP- OES) or complexometric titration with Ethylene diamine 
tetraacetic acid(EDTA) as water hardness. Due to the recognized 
importance of these methods, simultaneous determination of  
Ca and Mg by UV – Visible spectroscopy has been proposed.

FSSAI4 recommends having complexometric EDTA titration method 
for analysis of Ca and Mg. On other hand spectrophotometric 
method for Ca and Mg estimation finds to be more specific, 
precise and accurate.

Abstract

The determination of both metals is based on their reaction with 
cresolphtalein complexone; mutual interference is minimized by 
using 8-hydroxyquinoline for determination of Ca and ethylene 
glycol – bis(ß- aminoethyl ether)-N,N,N’,N’ –tetraacetic acid(EGTA) 
for the determination of Mg. Standard Working concentration 
ranges of 0.5-5 ppm for Ca and 0.5-10 ppm for Mg.1

Experimental

Reagents and Chemicals
All solutions were prepared with analytical reagent grade 
chemicals and Milli-Q water.1

1.  A 1000 ppm stock solution of Ca was obtained by dissolving 
0.6243 g calcium carbonate in 3.5 ml concentrated hydrochloric 
acid and diluted to 250 ml. This stock solution was used to 
prepare working standards in range of 0.2 ppm to 5 ppm.

2.  The same procedure was used to prepare 1g dm- stock 
solution of Mg, by weighing 2.637 g of magnesium nitrate 
hexahydrate; working standards in range of 0.5 to 10 ppm 
were prepared from the stock solution.

3.  Mixed standards of Ca and Mg were prepared with the 
following composition: 0.5 and 0.5, 1 and 2, 3 and 6, 5  
and 10 ppm, respectively.

4.  A 14 g dm-3 2-amino-2-methyl propan-1-ol (AMP) buffer 
solution (pH 11.4) was prepared from 1.4 g of AMP in  
100 ml water.

5.  The cresolphtalein complexone (CPC) was obtained daily  
by dissolving 15 mg of the solid in 100 ml of the buffer. 
Recommended to keep the coloring agent in amber  
colored flask.

6.   EGTA solution was prepared by dissolving 48 mg of the  
solid in 20 ml of the AMP buffer.

7.   For a 15 g dm-3 8-hydroxyquinoline (Q) solution, 0.3 g of  
solid and 0.2 ml of concentrated sulfuric acid were diluted  
in 20 ml of water.

Group

Calcium 
Intake 

(mg/day)

Magnesium intake 
(mg/day)

AI AI EAR RDA

0-6 months 210 30

7 - 12 months 270 75

1-3 years 500 65 80

4 - 8 years 800 110 130

9-13 years 1300 200 240

14-18 years 1300 340/300a 410/360a

19 - 50 years 1000 330/255a 400/310a

>50 years 1200 350/265a 400/310a

Pregnancy

<18 years 1300 335 400

19 - 30 years 1000 290 350

31 - 50 years 1000 300 360

Lactation

< 18 years 1300 300 360

19 - 30 years 1000 255 310

31 - 50 years 1000 265 320
aMale/Female.

Table 1. DRI values for calcium and magnesium (from IOM 1997).2
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Procedure

Both the determination of Ca and Mg involved the same color 
reagent, cresolphtalein complexone in a buffer solution. In order 
to select appropriate wavelength, a series of spectra were traced 
for both complexes of CPC with Ca and Mg. They were traced 
with and without masking agents; in every case the absorption 
maximum of complex of Ca and Mg was obtained at 572 nm.

Because the same color reagent was used for both 
determinations, it was essential to apply masking agents to 
eliminate mutual interferences. Nevertheless, volume of masking 
buffer should be as small as possible to minimize the sample 
dispersion and do not jeopardize the reagent and sample 
overlapping. Thus in both cases volume of 0.23 ml (table 2)  
(for 8- hydroxyquinoline) and 0.46 ml (for EGTA) was been  
used (minimum volume with good precision in Table 3).

Instrument Parameters and Method Details
Instrument used – LAMBDA 365 with single cell holder Function – 
Wavelength quant with 572 nm wavelength.

Standard and Reagent Amounts

Calcium Standards/Validations

Concentration 
(In ppm)

Volume of 
Standard  

(In ml)

Volume  
of CPC  
(In ml)

Volume of 8- 
Hydroxyquinoline 

(In ml)

0.5 2.5 1.25 0.23

1 2.5 1.25 0.23

2 2.5 1.25 0.23

3 2.5 1.25 0.23

4 2.5 1.25 0.23

5 2.5 1.25 0.23

Validation Ca Standards

2.5 2.5 1.25 0.23

3.5 2.5 1.25 0.23

Table 2. NEED INFO

Mg Standards/ Validations

Concentration 
(In ppm)

Volume of 
Standard  

(In ml)

Volume  
of CPC  
(In ml)

EGTA Volume 
(In ml)

0.5 2.0 3.5 0.46

2 2.0 3.5 0.46

4 2.0 3.5 0.46

6 2.0 3.5 0.46

8 2.0 3.5 0.46

10 2.0 3.5 0.46

Validation Ca Standards

2.5 2.0 3.5 0.46

4.5 2.0 3.5 0.46

6.5 2.0 3.5 0.46

Table 3. NEED INFO

Measurements to be done using wavelength quant function at 
572 nm and 1 nm slit width. Below is the calibration curve profile 
obtained for Ca and Mg standards and validation samples.

Calibration curve showed a very good regression of 0.995 and 
Validation standards of 2.5, 4.5 and 6.5 ppm showed values of 
2.64, 4.61 and 6.96 ppm values respectively. LOD and LOQ found 
to be 0.03 and 0.15 ppm respectively

Calibration showed a very good regression of 0.990 and 
Validation standards of 2.5 and 3.5 ppm showed values of  
2.96 and 3.44 ppm values respectively. LOD and LOQ found  
to be 0.32 and 0.38 ppm respectively in Figure 2 and 3.

Figure 2. Ca standards calibration curve.

Figure 4. Mg standards calibration curve.

Figure 3. Ca standards calibration curve details.

Figure 5. Mg standards calibration curve details.
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Conclusion

The experiment demonstrates same protocol for calcium and Mg 
determinations, thus allowing demonstrating the water hardness 
as well as individual metal concentrations The reaction with CPC 
can be used for determination of both metals is appropriate 
masking complexing agents is used. The sensitivity is good, and 
permits an appropriate working range for these metal contents 
in water sample.

It should also be stressed the low consumptions of  
reagents, important aspect in today’s quest for cleaner 
analytical methodologies.
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