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ABSTRACT
Introduction: Jaundice is a disease named for the yellow color of the skin. This color is the result of elevated levels of bilirubin in 
the blood serum. In Roma from Krusevac region in the last few years have seen the emergence of jaundice. Material and methods: In 80 of 
them (40 suffering and 40 from control group) were performed tests of numerous parameters in the laboratories of the Health Center in Krusevac. 
Magnesium was determined by spectrophotometry with methyl thymol blue, titanium yellow and blue xylidene. Bilirubin was 
determined by Jandrešek Grofov’s method. Results: The results were within the expectations, in addition to magnesium which was determined 
with methyl thymol blue. In all patients suffering from jaundice concentration of magnesium (0.67 ±0.14 mmol/l) statistically was significantly 
lower than tested of the control group (0.91± 0.059 mmol/). There is no theoretical data to reduce the concentration of magnesium in serum as 
a result of jaundice. That’s why we determined magnesium both in the control group and in sufferings with two methods as the titanium yellow, 
and xylidene blew. With these two methods we obtained results that were examined were within normal limits. Conclusion: This has led us to 
conclude that the determination of bilirubin interferes with magnesium methyl thymol blue.
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1. INTRODUCTION
Jaundice is a disease named for the yellow color of the skin 

(1-7). This color is the result of elevated levels of bilirubin in 
the blood serum. Elevated concentration of bilirubin interferes 
with the determination of magnesium with methyl thymol blue, 
and it is a method that is widely represented in biochemical 
laboratories (7-14).

Magnesium is a very important element for many biological 
processes in plant and animal life. It is located in the center of 
the complex bound of the metalloporphyrin chlorophyll, which 
means that its presence is necessary for photosynthesis, the 
process that is the basis of life on earth. Magnesium ion is an 
important cofactor and many vital enzymatic processes, such as, 
for example, transfer and hydrolysis of phosphate groups, with 
the participation of hexokinase, the alkaline phosphatase from 
the red blood cells and bone and prostatic acid phosphatase. The 
transfer of energy of magnesium is associated with adenosine 
triphosphate in Mg-ATP complex.

In addition, all types of muscle contractions depend on the 
action and the interaction of the magnesium and calcium salts, 
and these two cations play an important role in motility of cells, 

the activities of nerve cells, the regulation of cell metabolism, 
transport, and secretion of fluid and ions. The function of 
smooth muscle of the heart and the pressure in the blood vessel 
are directly dependent on the modulatory role in the mobility 
and translocation of calcium in the cell membrane of the heart 
muscle and intercellular space. (1). Magnesium maintained in 
subpharmacological doses stabilize arrhythmia, lowers blood 
pressure, increases the force of the heart reduces myocardial 
force. At the cell level magnesium changes transport of sodium 
and probably prevents the entry of sodium and calcium in cells. 
It also suppresses the influence of catecholamines, and plays the 
role of protector of cardiotoxic substances and stress. Magne-
sium and calcium strongly metabolized, and for its biological 
activity, it is sufficient in the presence of trace amounts. Unlike 
calcium, magnesium levels in the plasma is not a hormone-
regulated, or the Mg2 + cation motile (1, 2).

Magnesium is essential for the activity of more than 300 
enzyme, such as alkaline phosphates, peptidase, and enzyme 
systems involved in the transfer of phosphate. Hydrolysis of 
ATP to ADP is one of the most important catalytic role of Mg. 
Lack of Mg can lead to a reduction in the integrity and function 
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of membranes and increases the possibility of oxidative stress, 
cardiovascular disease, cancer, and leads to accelerated aging.

Deficit Mg causes increased production of free radicals in 
terms of lack of Mg leads to a significant increase in lipid per-
oxidation that is, malondialdehyde MDA in plasma and liver. 
Deficit of Mg just after a few weeks leads to a reduction of GSH 
in erythrocytes, causing a decrease in ascorbate in the liver, brain 
and other tissues. Since ascorbate regenerate vitamin E from 
the reduced and oxidized forms, the loss of ascorbate suggest a 
possible loss of the reduced form of vitamin E.

2. METHODS AND EXAMINEES
2.1. Methods for the determination of magnesium
Magnesium was determined by spectrophotometry with 

methyl thymol blue, titanium yellow and blue xylidene (3, 4, 
5). Bilirubin was determined by Jandrešek Grofov’s method (6).

2.2. Examinee
The subject of study was part of the Roma population in the 

municipality of Krusevac. In them, for few years occur jaundice. 
We examined them 80, including 40 suffered of jaundice and 
40 healthy, who were in the control group.

3. RESULTS AND DISCUSSION
In both groups of the examinees were determined numerous 

hematological and biochemical factors. In this paper, we focused 
on the determination of magnesium with methyl thymol blue. 
Magnesium was only one of the parameters that were deter-
mined, and we expected to be within the reference range (0.8–
1.09 mmol /L). And so it was for the control group in which 
the concentration of magnesium was (0.91 ±0.059 mmol / L).

However, in patients suffering from jaundice we obtained 
significantly lower values for the concentration of magnesium 
(0.67 ± 0.14 mmol / L) compared to the reference value. How we 
did not find the literature data that the appearance of jaundice 
is accompanied by decrease of the concentration of magnesium, 
we decided to determine the magnesium with two other meth-
ods. In order to verify the correlation between these methods, 
we made standard solutions of magnesium (0.25 to 3.0 mmol / 
L). Each standard solution was determined by magnesium with 
all three methods.

By comparing the values of magnesium determined by meth-
od with methyl thymol blue (X) and the method with xylidene 
blue (Y), we get the following equation right:

Y =–0.0133 + 1.0255 X
Sx,y = 0.0273  r = 0.976
Sa = 0.02996  ta =–0.444
Sb = 0.03298  tb = 0.773
From the given parameters can be seen that these two meth-

ods agree within the specified range of values.
From the values obtained by determining the magnesium 

method with methyl thymol blue (X) and titanium yellow (Y), 
calculated by the equation right which reads:

Y = 0.1714 ± 0.8151 X
Sx,y = 0.0314  r = 0.967
Sa = 0.02857  ta = 5.999
Sb = 0.03297  tb = 5.904
p < 0.01
p < 0.01
As can be seen from the calculated values there is a slight 

discrepancy between the obtained results, and the difference 
is expressed in the following way: up to concentrations of 0.93 
mmol/L method with titanium yellow gives more, and above 
concentrations of 0.93 mmol/L lower values.

A value of 0.93 mmol/L is located in the middle of the ref-
erence interval, so that the actual difference between the two 
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Figure 1. The correlation method for the determination of magnesium, the method  with methyl 
thymol blue (X), the method xylidene blue (Y)  
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Figure 2. The correlation method for the determination of magnesium, the method  with methyl 
thymol blue (X) and xylidene blue 

When we found that the correlation between the methods good we determined magnesium in 
patients suffering of  jaundice and in the control group both with the methyl thymol blue and 
titanium with yellow and blue xylidene. With the method of titanium yellow we get similar 
values of magnesium (0.92 + -0.081 mmol/l) in the control group as in the determination of 
magnesium with methyl thymol blue, and significantly different values in patients with jaundice.   

In patients with jaundice concentration of magnesium the determined titanium yellow was (0.92 
+ - 0.075 mmol/l). The concentration of magnesium (0.90 + - 0.84 mmol/l) determined with 
xylidene blue was similar to values obtained with the two mentioned in the control group. 

Also was similar values (0.92 + -0.068 mmol/l) obtained with titanium yellow in patients with 
jaundice, and significantly different from the above results obtained by means of methyl thymol 
blue. Based on these results we can conclude that the bilirubin that was significantly elevated in 
patients with jaundice strongly interferes with the determination of magnesium metal with 
thymol blue. 

Figure 2. The correlation method for the determination of magnesium, the 
method with methyl thymol blue (X) and xylidene blue

 

Figure 3. Interference of bilirubin in the determination of magnesium with metal thymol blue. 

4. Conclusion 

The subject of our study were members of the Roma population from Krusevac, and that 40 of 
them with jaundice, and 40 healthy examinees. There was performed measurement of the 
concentration of magnesium with the aim of interference of bilirubin. 

In the control group, ie examinees who did not have jaundice were obtained results in the 
framework of reference, while in patients suffering from jaundice was noticeably reduced the 
concentration of magnesium.   

Using the above method of determining the concentration of magnesium can be concluded that 
the interference of bilirubin which is significantly elevated in patients with jaundice strongly 
interfere with the determination of the concentration of magnesium metal with thymol blue. 
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methods at the lower and upper end of the reference range is not 
significant. These results are shown in Figures 1 and 2.

When we found that the correlation between the methods 
good we determined magnesium in patients suffering of jaun-
dice and in the control group both with the methyl thymol blue 
and titanium with yellow and blue xylidene. With the method 
of titanium yellow we get similar values of magnesium (0.92 ± 
0.081 mmol/L) in the control group as in the determination of 
magnesium with methyl thymol blue, and significantly different 
values in patients with jaundice.

In patients with jaundice concentration of magnesium the 
determined titanium yellow was (0.92 ± 0.075 mmol/L). The 
concentration of magnesium (0.90 ± 0.84 mmol/L) determined 
with xylidene blue was similar to values obtained with the two 
mentioned in the control group.

Also was similar values (0.92 ± 0.068 mmol/L) obtained 
with titanium yellow in patients with jaundice, and significantly 
different from the above results obtained by means of methyl 
thymol blue. Based on these results we can conclude that the 
bilirubin that was significantly elevated in patients with jaun-
dice strongly interferes with the determination of magnesium 
metal with thymol blue.

4. CONCLUSION
The subject of our study were members of the Roma popu-

lation from Krusevac, and that 40 of them with jaundice, and 
40 healthy examinees. There was performed measurement of 
the concentration of magnesium with the aim of interference 
of bilirubin.

In the control group, i.e. examinees who did not have jaun-
dice were obtained results in the framework of reference, while 
in patients suffering from jaundice was noticeably reduced the 
concentration of magnesium.

Using the above method of determining the concentration 
of magnesium can be concluded that the interference of bili-
rubin which is significantly elevated in patients with jaundice 
strongly interfere with the determination of the concentration 
of magnesium metal with thymol blue.
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