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ABSTRACT
Objective: The objective of this study is to observe the solubility calcium oxalate as a prototype of kidney stone in breadfruit leaf extract solution
(n-hexane extract solution, ethyl acetate extract solution, and ethanol extract solution) by atomic absorption spectrophotometry.

Methods: Research was conducted qualitatively to analyze calcium oxalate solubility in breadfruit leaf extract solution. The solubility of calcium was
known by measuring the levels of calcium in extract solution before and after incubation with calcium oxalate. Potassium as a factor that can enhance
the solubility of calcium oxalate also measured by atomic absorption spectrophotometry.
Results: The higher concentration of extract solution incubated with calcium oxalate, the higher dissolving activity of calcium oxalate. The highest
activity was found in ethyl acetate extract to dissolve calcium oxalate. Potassium has a small effect on the activity of dissolving calcium oxalate. Activity
may be due to the phytochemical content present in the ethyl acetate extract.
Conclusion: Ethyl acetate extract solution has the highest activity to dissolve calcium compared to n-hexane extract and ethanol extract solution.
Keywords: In vitro, Antinephrolithiasis, Artocarpus altilis, Atomic absorption spectrophotometry.
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INTRODUCTION

Traditional medicine is one of nation cultural heritages that needs to
be developed further to be utilized [1]. In some developing countries
like Indonesia, that traditional medicine has been used to treat chronic
diseases as an alternative of synthetic drugs [2]. The traditional medicine
were safe and no toxic effect compared to synthetic medicine [3,4].
Infuse technique was commonly used in Indonesia which have several
advantages such as cheaper, faster, and simple in producing.
Breadfruit is one of Moraceae families which is widely used in Indonesian
society for disease treatment such as anti-inflammation, antiplatelet,
antioxidant, antinephritis, antimicrobial, and antidiabetic and also
maintains kidney function [5]. Breadfruit leaves contain a variety of
phytochemical compounds including flavonoid, saponin, tannin, and steroid
and various mineral such as potassium. The high content of potassium in
breadfruit leaves is believed to dissolve calcium salts in kidney stones [6].

In Indonesia, the prevalence rate of kidney stones is 51.9 per 10.000
population with a risk of sufferer experienced by men than woman with
ratio 3:1. Kidney stone is a stone in kidney duct which the main content
of kidney stone was calcium oxalate, calcium phosphate, calcium
carbonate, or the combination [7]. Modern treatment of kidney stones
such as surgery or ultrasonic waves requires relative high cost so that
traditional medicine is preferred to be used to prevent and dissolved
kidney stones [8]. Therefore, this study will observe the solubility
calcium oxalate as a prototype of kidney stone in breadfruit leaf extract
solution (n-hexane extract solution, ethyl acetate extract solution, and
ethanol extract solution) by atomic absorption spectrophotometry.
MATERIALS AND METHODS

Materials
Materials used in this research were breadfruit (Artocarpus altilis
(Park) Fosberg) leaves, ammonium oxalate (Merck), demineralized

water (Brataco), calcium chloride (Merck), nitric acid 65% (Merck),
standard solution of potassium 1000 mg/mL, and the standard solution
of calcium 1000 mg/mL. Breadfruit (A. altilis (Park) Fosberg) leaf
sample was identified at Herbarium Medanese, University of Sumatera
Utara, Medan, Indonesia, 20155.
Research design
This test solution comprises seven groups: Four groups (A, B, C, and
D) with incubation with calcium oxalate and three groups (E, F, and G)
without incubation with calcium oxalate.

A: Demineralized water with incubation with calcium oxalate.
B: Breadfruit leaf n-hexane extract solution with incubation with
calcium oxalate.
C: Breadfruit leaf ethyl acetate extract solution with incubation with
calcium oxalate.
D: Breadfruit leaf ethanol extract solution with incubation with calcium
oxalate.
E: Breadfruit leaf n-hexane extract solution without incubation with
calcium oxalate.
F: Breadfruit leaf ethyl acetate extract solution without incubation with
calcium oxalate.
G: Breadfruit leaf ethanol extract solution without incubation with
calcium oxalate.
Groups B, C, D, E, F, and G divided into 5 different concentrations 1
%W/V, 2%W/V, 3 %W/V, 4 %W/V, and 5 %W/V with the code B1 to B5, C1
to C5, D1 to D5, E1 to E5, F1 to F5, and G1 to G5. Each concentration
repeated 6 times for treatment with incubation and without incubation.
Preparation of breadfruit leaf extract
Fresh breadfruit leaves cleaned and dried. Dried breadfruid leaves
were extracted with graduated maceration methods. A total of 1 kg of
dried breadfruid leaves was soaked with 10 L of n-hexane (stirred it

‘ICPCR’ hosted by Faculty of Pharmacy, Universitas Sumatera Utara, Medan, Sumatera Utara, Indonesia 03 November 2017

Putra et al.

every day) for 5 days, filtered the mixture, and collected the filtrate. The
residue was soaked again with 5 L of n-hexane (stirred it every day)
for 3 days, filtered the mixture, and collected the filtrate. The residue
was soaked with 10 L of ethyl acetate (stirred it every day) for 5 days,
filtered the mixture, and collected the filtrate. The residue was soaked
again with 5 L of ethyl acetate (stirred it every day) for 3 days, filtered
the mixture, and collected the filtrate. The residue was soaked with
10 L of ethanol (stirred it every day) for 5 days, filtered the mixture, and
collected the filtrate. The residue was soaked again with 5 L of ethanol
(stirred it every day) for 3 days, filtered the mixture, and collected the
filtrate. Each dilute extract (n-hexane extract, ethyl acetate extract, and
ethanol extract) was dried with rotary evaporator and water bath to
obtained viscous extract.
Preparation of breadfruit leaf extract solution
A total of 10 g of each breadfruit leaf viscous extract (n-hexane extract,
ethyl acetate extract, and ethanol extract) was dissolved in 100 mL of
demineralized water and used as breadfruit leaf extract solution.
Preparation of breadfruit leaf extract solution with incubation
with calcium oxalate
50 mL of demineralized water for Group A and 50 mL of breadfruit
leaf extract solution (n-hexane extract solution, ethyl acetate extract
solution, and ethanol extract solution) for Groups B, C, and D, putted
into 100 mL erlenmeyer, putted 50 mg calcium oxalate, and incubated
on 37°C for 1 h (stirred it every 10 min). Filtered the solution, added
10 mL HNO3 65%, and heated on a hotplate until the solution becomeS
transpicuous.
Preparation of breadfruit leaf extract solution without incubation
with calcium oxalate
50 mL of each breadfruit leaf extract solution (n-hexane extract solution,
ethyl acetate extract solution, and ethanol extract solution) for Groups
E, F and G, putted into 100 mL erlenmeyer, added 10 mL HNO3 65%, and
heated on hotplate until the solution becomeS transpicuous.

Preparation of calibration curve of potassium
A total of 5 mL of 1000 ppm potassium (stock solution) was added to a
100 mL volumetric flask and then added demineralized water right to
mark boundaries, the obtained standard potassium 50 ug/mL. Each of
2 mL, 4mL, 6 mL, 8 mL, and 10 mL pipette potassium standard solution
pipetted 50 μg/mL in a 50 mL volumetric flask to obtain successive
concentration of 2 μg/mL, 4 μg/mL, 6 μg/mL, 8 μg/Ml, and 10 μg/mL
and measured by atomic absorption spectrophotometry at a wavelength
of 766.5 nm. The absorbance obtained plotted with concentrations and
then calculated the regression equation, regression coefficient (R²), and
correlation coefficient (R) of potassium.

Preparation of calcium linearity
A total of 5 mL of 1000 ppm calcium (stock solution) was added
to a 100 mL volumetric flask and then added demineralized water
right to mark boundaries, obtained potassium with concentration
50 μg/mL. Each of 2 mL, 4 mL, 6 mL, 8 mL, and 10 mL pipetted calcium
standard solution 50 μg/mL in a 50 mL volumetric flask to obtain
successive concentration of 2 μg/mL, 4 μg/mL, 6 μg/mL, 8 μg/mL, and
10 μg/mL and measured by atomic absorption spectrophotometry
at a wavelength of 422.7 nm. The absorbance obtained (Y) plotted
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versus concentrations (X) and then calculated the regression equation,
regression coefficient (R²), and correlation coefficient (R) of calcium.

Determination of potassium and calcium levels in extract solution
Pipetted 1 mL from the sample solution and put into a 100 mL
volumetric flask, then added with the demineralized water up to
the mark line. Filtered with Whatmann filter paper Number 42, and
discarded 5 mL of the first filtrate to saturate the filter paper. Then,
the filtrate was collected into the bottle and measured the absorbance
of the sample solution that has been prepared using flame atomic
absorption spectrophotometry at a wavelength 766.5 nm for potassium
and 422.7 nm for calcium. Absorbance values obtained should be within
the range of the linearity range of potassium and calcium standard
solurion. Levels of potassium and calcium are calculated based on the
regression equation of the linearity data.
RESULTS AND DISCUSSION

Potassium and calcium linearity
Both of potassium and calcium linearity measured with the same range
of concentration which was measured on concentration of 2 μg/mL,
4 μg/mL, 6 μg/mL, 8 μg/mL, and 10 μg/mL, but the absorbance of
potassium measured with 766.5 nm and the absorbance of potassium
measured with 766.5 nm and calcium measured with 422.7 nm. Table 1
shows the linearity curve data for potassium standard solution and
calcium standard solution.

The correlation coefficient obtained for potassium and calcium can
be accepted which should not smaller than 0.995 as the appropriate
requirements for the correlation coefficient. Correlation coefficient of
potassium and calcium obtained from the results suggested a linear
relationship between the concentration and absorbance [9,10].
Solubility of calcium oxalate in breadfruit leaf extract solution
The solubility test of calcium oxalate by the breadfruit leaf extract
solution was conducted to determine the potential of early
antinephrolithiasis effect by immersing 50 mg of calcium oxalate
in 50 mL of 10% W/V breadfruit leaf extract solution. The level of
potassium and calcium solubility in extract solution results is presented
in Table 2.
Based on the above results, it can be seen that the treatment with ethyl
acetate extract gave the largest decrease in calcium content compared
to n-hexane extract and ethanol extract. In addition, the three extracts
showed that a decrease in potassium levels increased calcium levels after
incubation with calcium oxalate, this is due to the fact that potassium is
able to push the calcium from its bond with oxalate, so it becomes free
calcium ions so that easy to remove through the urine [11,12].

Ethyl acetate extract has the lowest potassium content among other
extracts, but it can give the best dissolution effect of calcium oxalate.
This may be caused by other phytochemical contents that play a role
in the dissolution process of calcium oxalate. Since ethyl acetate is
semi-polar, it is possible to have a semi-polar content of flavonoids
contained in a sufficiently high amount in ethyl acetate extract. These
flavonoids are thought to help improve the dissolving effect of calcium
oxalate [13,14].

Table 1: Linearity data for potassium standard solution and calcium standard solution
Number

Concentration ‑ X (μg/mL)

Absorbance ‑ Y
Potassium (K)

1
2
3
4
5
6

0.00
2.00
4.00
6.00
8.00
10.00

0.00000
0.08039
0.16052
0.24131
0.32039
0.40165

Calcium (Ca)
0.00000
0.14122
0.28238
0.42396
0.56421
0.70514
207
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Fig. 1: Linearity of potassium standard solution and calcium standard solution
Table 2: Level of potassium and calcium solubility in extract solution
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

CONCLUSION

Group

A
B1
B2
B3
B4
B5
C1
C2
C3
C4
C5
D1
D2
D3
D4
D5

Potassium level in
extract (μg/mL)

Calcium level in
extract (μg/mL)

Before
incubation

After
incubation

Before
incubation

After
incubation

0.00
4.05
8.02
11.85
15.79
19.74
2.11
4.15
6.28
8.39
10.50
2.45
4.89
7.31
9.75
12.28

0.00
2.02
3.67
5.99
7.54
11.19
1.95
3.92
6.02
8.08
10.11
1.25
3.48
5.76
8.01
10.01

0.00
21.21
42.44
63.07
82.71
98.27
17.21
32.18
50.14
66.15
82.54
7.51
14.97
22.62
30.62
40.91

8.45
35.77
65.15
95.49
129.90
159.65
60.88
87.47
116.44
140.97
164.78
17.11
29.13
41.42
54.47
69.30

Breadfruit leaf ethyl acetate extract solution gives the highest
antinephrolithiasis effect than breadfruit leaves n-hexane extract
solution and breadfruit leaf ethanol extract solution. This is due to the
high content of flavonoids and potassium in the breadfruit leaf ethyl
acetate extract, allowing flavonoids and potassium to break the bond
between calcium with oxalic (in calcium oxalate) and calcium with
carbonic (in calcium carbonate). It is hoped that subsequent studies
continue the in vivo antinephrolithiasis effects of breadfruit leaf extract.
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