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ARTICLE INFO ABSTRACT

Water is a major need for humans—the requirements of mineral content contained in water need to
get human attention. Reducing water quality will be bad for human health and can even cause death.
The fulfilment of water worthy of drinking and bathing in Padang City is sourced from PDAM, dug
water, and drill well water. Each water source needs to be given attention to its feasibility standards,
so this research aims to measure the feasibility of groundwater chemically based on data on minerals
(iron, zinc, manganese), nitrogen levels, and DHL and TDS-sampling using purposive sampling
techniques. The samples used in the test are dug well water and drill wells. The chemical parameters
tested on both models stated the feasibility of the selection as a source of drinking water in terms of
DHL, TDS, manganese, zinc, and nitrogen levels except for drill well water, whose iron content is
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5.73 times more than the legal feasibility of iron content in drinking water.
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Introduction

Water is an important compound in human life. The human
body is 60% composed of water. Every day, the human need for
water depends on age, gender, activity, and environmental
temperature. Water in the human body acts as homeostasis (an
automatic regulator of physiological processes of the body to be
fixed and balanced). The homeostatic process involves water as
its main component in maintaining the balance of the amount of
water and mineral ions (salts) in the kidneys, the balance of acid-
base properties in certain organs, and the temperature of the
balanced body. If the mineral ions are excess or less, the kidneys'
cells will be impaired in performance and can become damaged
[1-3]. The human body that lacks water (dehydration) by 2%
impacts body temperature and plasma cell volume so that
humans feel tired. A 7% lack of water in the body causes
hallucinations, and up to 10% of humans will die.

Drinking water consumed by humans must meet the
parameters of established eligibility standards. The standard
eligibility parameters for drinking water consumed by humans
must complete the mandatory or additional parameters'
physical, chemical, and microbiological requirements [2]. Based
on data from WHO, the human need for water increases with
population growth, especially and developing countries.
Residents in developing countries meet their water needs
through groundwater supplies. Moisture in the soil is susceptible
to naturally occurring a number of pollutants such as several
toxic metals, dyes and others and industrial effluents that
produces fluoride, arsenic, nitrates, sulfates, iron, manganese,
and chlorides that harm human health [4-10]. Fluoride ions are
needed to form bones and teeth, but their needs are limited. The
presence of fluoride ions in groundwater can occur naturally
through the dissolution of fluoride from fluoride-rich mineral
rocks such as fluorspar from limestone and cryolite from

igneous rocks. The mineral arsenic is found in groundwater
along with fluoride in some countries. Reserve osmosis and
nanofiltration have reduced levels and eliminated arsenic
minerals and fluoride in groundwater [3]. Other research results
related to the feasibility of surface water as a source of drinking
water or other activities of living things have been carried out in
Lake Maninjau, Agam-SumBar, in March-September 2015. This
study was conducted by taking water samples at river estuaries
that have the potential to be the entry of water pollution
materials from anthropogenic activity. This study concludes that
there has been heavy metal pollution in sediments and molluscs
in the estuaries of the Lake Maninjau River [11]. In another
survey of groundwater quality in Bojongsalam village,
Rancaekek-Bandung, in July 2019, indirect observation and
unstructured interviews with residents gave the result is an
observation of the physical quality of groundwater that is poor
and has deposits [12]. The increase in the number of people and
settlements and the existence of industry or human activities
such as agriculture, farming, washing, and others result in
polluting water on the surface as the results of research in
Krukut River, South Jakarta in December 2018-May 2019 using
qualitative and quantitative combined methods. Qualitative
methods are carried out by interviewing stakeholders, while
quantitative methods take water samples at 5 monitoring points
along the + 7.24 km in a grab sample. The results provide data
on the quality status of moderately polluted water and efforts to
control environmental pollution by the local government related
to the function of this river water as a material. PDAM water
source raw [13].

Research on water quality continues to be carried out every
year, considering the significant function and quality in
supporting life on earth. The feasibility test of the quality of
water used as drinking water is a standard issued by each
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country. Indonesia regulates drinking water standards and
sanitation hygiene in PerMenkes No 492 of 2010 and PerMenkes
No 32 of 2017. Meanwhile, water quality testing methods are
conducted in a health laboratory using physical, chemical, and
biological parameters (TSS, TDS, BOD, COD, pH, and D.O.)
[13]. Another interesting side of drinking water is the mineral
content it has. The study results related to the mineral content
possessed due to spruce in the drinking water source of 4
refillable drinking water depots have not been registered BPOM
in Bukittinggi provide iron and manganese levels are below the
threshold set by the Ministry of Health [14]. In another study on
bottled drinking water circulating in the city of Makassar in
2016, 17 samples were taken purposive sampling and tested with
the organoleptic method, SPADNS spectrophotometer, multiple
takes system, giving the result that 3 models do not meet
chemical parameters, 1 sample does not meet biological
parameters, but 100% the sample meets the parameters of
physics [15]. Another recent study in 2021 on the mineral
content of refillable drinking water depots in the Siulak-Kerinci
area gave the results of excess iron minerals from the threshold.
Permenkes set the limit at one of the drinking water depots
whose water source is drilled well water [16].

The water source is on the surface and from the excavation
of wells or boreholes. Research related to the physical and
chemical quality of dug wells and drill wells at Puskesmas
Guntur II-Demak Regency on 20 dug wells is not suitable as
clean water and water drink; however, 8 wells are decent drill as
a source of clean water, and 1 training well is feasible as a source
of drinking water [17]. This type of drinking water contains
mineral levels (TDS) of 10-100ppm [18]. Each mineral
composed has a maximum permissible value (KMD) that varies.
It is adapted to the human need for these minerals [11].
Dissolved minerals generally in drinking water in carbonates,
bicarbonate, chloride, sulfate, phosphate, nitrate, magnesium,
sodium, calcium, potassium, and minimal amounts of
manganese, iron, and other elements are sometimes found [19].
Data related to water quality and the need for water during this
pandemic interested the author to test the feasibility of drilling
well water in two places in Padang City to increase public
confidence in the feasibility of groundwater namely dug wells
and drilled wells as a source of clean water.

Material dan Method

Kimia Material

The material used is Whatman filter paper No. 41 (G.E.
Healthcare Life Sciences); nitric acid pro analysis 65% (Merck),
aqua D.M. (Brataco), iron solution (II) nitrate in nitric acid with
a concentration of 1000 mg/L (Merck), zinc nitrate solution in
nitric acid with a concentration of 1000 mg/L (Merck),
manganese nitrate solution in nitric acid with a concentration of
1000 mg/L (Merck), glacial acetic acid (Merck) p.a, sulfanilic acid
(Merck), N-(1-Naphthyl) ethylenediamine dihydrochloride
(Merck), zinc powder 99% (Merck), sodium nitrite (Merck).

Equipment/Instruments

The tools used in the study were clear glass bottles, ice boxes,
100 mL (Merck) chemical cups, TDS & EC meter-pH-meter
(Kopepod) packages, measuring flasks (10, 50, and 100) mL
(Pyrex)), pipettes (1 and 5) mL (Pyrex), Erlenmeyer 250 mL
(Pyrex), measuring cups 50 mL (Pyrex), AAS (Variant-240),
vortex mixer (OHAUS), UV-Vis spectrophotometry (1770).

Sampling Method

The study used purposive sampling techniques in sample
determination. The sample taken must meet the criteria in terms

of physical water (tasteless, colorless, and odorless), social
aspects used by residents to meet daily needs and the type of
water in the aquifer layer (the underground layer that contains
and drains water).

A. Sampling [20]

Sampling using SNI reference 6989.58.2008. They were
taken from drill wells at a depth of 30 meters. They were rinsed
the first 3 times before use. They're stored in such containers by
volume according to the needs of parameter analysis. Containers
are labeled by listing the sample number, date, and time of
collection. Place the container on a box containing ice cubes.
The other sample is the water of the dug well, whose retrieval
process is the same as the drill well water.

B. TDS Measurements [21]

The TDS meter is turned on by pressing the mode button
and pressing the wait set until it appears on the ppm value
screen. Insert the tool into the sample to be measured, and wait
for the indicated value to stabilize. Note the value listed, remove
the device, then dip it in distilled water, dry it with tissue, and off
it.

C. DHL Measurements [21]

Ec-meter turned on. After that, dip the electrodes in the
water sample and wait for the tool's reading to stabilize. Record
the values listed on the tool screen.

D. Iron Content Measurement [22]

1. Standard Solution Manufacturing (Calibration Curve)

The existing standard 1000 ppm iron solution is diluted to
100 ppm for standard solution series makers. The density of the
standard solution made is (2.0; 4.0; 6.0; 8.0;10.0) ppm in a
measuring flask of 100 mL.

2. Standard Solution Absorbance Measurement

The series of concentrations of the standard solution that
has been made is measured its absorbance at a maximum
wavelength of 248.3 nm.

3. Sample Absorbance Measurement

A sample of filtered water with a volume of 50 mL is placed
in a 250 mL Erlenmeyer. Mix each model with 5 mL of
concentrated nitric acid reagents, heat in an acid cabinet until
the volume of liquid in the Erlenmeyer becomes 20 mL, then
remove and cool. The sample liquid that has cooled, filtered
back each, is put in a 50 ml measuring flask, then add
aquademineralisata to the boundary mark. Sample pumpkins are
ready to be reckoned with AAS. The measurement is repeated 2
times.

E. Manganese Level Measurement [23]

1. Standard Solution Manufacturing (Calibration Curve)

The existing standard solution of 1000 ppm manganese is
diluted to 100 ppm for dilution for the makers of the standard
solution series. The density of the standard solution series made
is (0.5; 1.0; 2.0; 3.0; 4.0) ppm in a measuring flask of 100 mL.

2. Standard Solution Absorbance Measurement

The standard solution concentration series that has been
made is measured absorbance at a maximum wavelength of
279.5 nm.

3. Sample Solution Absorbance Measurement

A sample of filtered water with a volume of 50 mL is placed
in a 250 mL Erlenmeyer. Mix each model with 5 mL of
concentrated nitric acid reagents, heat in an acid cabinet until
the volume of liquid in the Erlenmeyer becomes 20 mL, then
remove and cool. The sample liquid that has cooled, filtered
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back each, is put in a 50 ml measuring flask, then add
aquademineralisata to the boundary mark. Sample pumpkins are
ready to be reckoned with AAS. The measurement is repeated 2
times.

F. Zinc Measurement[24]

1. Standard Solution Manufacturing (Calibration Curve)

The existing standard 1000 ppm zinc solution is diluted to
10 ppm for the standard solution series maker. The density of
the standard solution made is (0.2; 0.4; 0.6; 0.8; 1.0) ppm in a
measuring flask of 100 mL.
2. Standard Solution Absorbance Measurement

The standard solution concentration series that has been
made is measured absorbance at a maximum wavelength of
213.9 nm.
3. Sample Solution Absorbance Measurement

A sample of filtered water with a volume of 50 mL is placed
in 5 Erlenmeyer 250 mL. Mix each model with 5 mL of
concentrated nitric acid reagents, heat in an acid cabinet until
the volume of liquid in the Erlenmeyer becomes 20 mL, then
remove and cool. The sample liquid that has cooled, filtered
back each, is put in a 100 ml measuring flask, then add
aquademineralisata to the boundary mark. Sample pumpkins are
ready to be reckoned with AAS. The measurement is repeated 2
times.

G. Nitrite Level Measurement[25]

1. Nitrite Parent Solution Manufacturing

Make a 10ppm nitrite master solution by weighing 0.1 grams
of NaNO2 on the watch glass. Please put it in a beaker, then
dissolve it with little-by-little aquades. After disbanding, put into
the pumpkin measure 100 mL. The solution concentrated at
1000 ppm is diluted by taking 1mL of the solution input into the
pumpkin, measuring 100 mL, then adding aquades to the limit
mark. Stir until homogeneous.
2. Maximum Wavelength Measurement of Nitrite Standard
Solution

The parent solution of 10 ppm is pickpocketed by 4 mL
input in a 50 mL measuring flask. Add 2.5 mL of sulfanilic acid
reagent, shake and leave for 5 minutes, then add 2.5 mL of
NEDA reagent (N-1-ethylene ethylenediamine dihydrochloride)
aquades to the boundary mark. Beat until homogeneous. Take a
concentration absorption measurement of 0.8 ppm at 400-800
nm wavelength using distilled water blanks. Create an
absorbance relationship curve with the wavelength to obtain the
maximum wavelength.
3. Optimum Time Measurement of Nitrite Standard Solution

The 0.8 ppm parent solution measured absorption at the
maximum wavelength obtained (e.g., 540 nm) every minute for
60 minutes with distilled water blanks. Curve the absorbance
relationship with time to get the optimum time of the standard
nitrite solution.
4. Nitrite Standard Solution Calibration Curve
Manufacturing

The standard solution concentration series is made from a
10-ppm parent solution by suction (1; 2; 3; 4) mL, each placed in
a 50 ml measuring flask. After that, add 2.5 mL of sulfanilic acid
reagent, shake and leave for 5 minutes. Add 2.5 mL of NEDA
reagents and aquades to the boundary mark, whisking until
homogeneous. Measure absorption at the optimum time (9
minutes) with a maximum wavelength (540 nm). Create an
absorbance relationship curve with concentration to obtain the
calibration curve.
5. Measurement of Nitrite Levels in Samples

A water sample of 50 mL is filtered with Whatman filter
paper. The first filtrate of 10 mL is discarded. Pipette 35 mL

sample, put into a measuring flask 50 mL. Add 2.5 mL of sulfinic
acid reagents, shake and let stand for 5 minutes. Add 2.5 mL of
NEDA reagents and aquades to the boundary mark, whisking
until homogeneous. Measure the absorption at the optimum
time (9 minutes) with the previously obtained maximum
wavelength (540 nm).

H. Nitrate Level Measurement|[26]

A water sample of 50 mL is filtered, and the first filtrate of 10
mL is discarded, which is taken 35 mL is inserted in a 50 mL
measuring flask. Put the zinc metal little by little (0.1 grams) in a
measuring flask containing the sample while shaken with a
vortex mixer. Add 1 mL of hydrochloric acid 1 N let stand for 10
minutes. After that, add 2.5 mL of sulfanilic acid reagent, shake
and leave for 5 minutes. Add 2.5 mL of NEDA reagents and
aquades to the boundary mark. Beat until homogeneous.
Measure the sample solution at the optimum time and
maximum wavelength. Create an absorbance relationship curve
with concentration to obtain the calibration curve.

Data Analysis
A. Determination of Regression Equations

The curve obtained from the absorbance relationship and
the standard solution concentration of the measured mineral
can produce a regression equation:

Equation (1) is a linear regression equation arranged by the
symbol y to express the absorption ability of the substance
measured by the instrument, x represents the measured
concentration of the solution, a state the reference constant, and
b states the regression coefficient. This regression equation is
obtained by entering the absorbance data and solution
concentration into Microsoft excel. Microsoft excel processes the
data to provide linear regression equations and correlation
coefficients.

B. Determination of Iron, Manganese, and Zinc Levels

The absorbance results obtained from the measurement of
the sample solution are entered into the regression curve
equation to calculate the concentration of iron/manganese/zinc
in the groundwater sample.

C. Determination of Nitrite and Nitrate Levels

The nitrite absorbance value obtained from the
measurement is used to calculate the measured concentration of
the sample; after that, the levels (nitrite and nitrate) in the model
can be calculated.

The equation can calculate the level of nitrite or nitrate in
the sample:

_ x V.Fp
" volume sample (mL)

Equation (2) is an equation used to determine nitrate levels
in a sample (K). This equation expresses the relationship
between the nitrate concentration in the sample solution after
dilution (x), the volume of the sample solution (V), and the
dilution factor (Fp) to the total volume of the sample.

Nitrate levels are obtained from nitrite reduction, so the
calculation is done by reducing nitrite levels after removal. The
result is converted using an equation:

B.M.nitrate

Nitrate Levels = nitrate reduction nitrite levels x —
B.M.nitrite
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Equation (3) is used to calculate nitrate levels in samples
through the results of nitrate reduction levels by comparing the
molecular weight (B.M.) of nitrates to the importance of nitrite
molecules.

D. Data Eligibility Categorization

The data obtained from the results of water sample research
is categorized with a table of drinking water quality standards
according to Permenkes No. 492 of 2010.

Discussions

The following criteria for research samples are taken
purposive sampling: 1) the sample is used as a daily necessity, 2)
the sample is located in a residential environment. Limited time,
effort, and scope of the search environment resulted in
groundwater samples studying only 2 types: groundwater
aquifer type of dug wells (depth 3-5 meters) and drill wells
(depth 30-40 meters). Samples were taken in the morning at
each location. The location of each sample is 1) the dug well is
located in the yard of one of the residents. The condition of this
dug well is not covered, and the water is taken through "timba."
The timba tools used are ropes and plastic buckets. 2) Drill well
water is taken from the faucet in the house's yard. The water is
drawn using a machine flowing through paralon pipes and PVC
water filter tubes.

TDS-EC measurements took the newly taken water
sample. TDS and E.C. values are measured using digital TDS-EC
tools. The measurement results are presented in figure 1. Before
use, the electronic device is calibrated according to the
instructions given by the agency. The requirements for chemical
groundwater eligibility in this study were reviewed from data on
mineral levels (iron, zinc, manganese) and nitrogen. Water
samples are used to measure, packaged in plastic bottles, and
stored at 100C during the waiting measurement time. The goal is
no decomposition of bacteria in the water, affecting the
observations to be made [27]. Data on the absorbance
measurements and regression of iron, zinc, and manganese
minerals can be seen in figures 2, 4, and 6. Iron, zinc, and
manganese levels were measured using AAS. Successive iron,
zinc, and manganese measurements were carried out at
wavelengths (248.3; 279.5; 213.9) nm. The stories of iron,
manganese, and zinc of each sample can be seen in Figures 3, 5,
and 7. The wavelength curve, the optimum time curve, and the
linear regression equation of the standard nitrite solution can be
seen in figures 8, 9, and 10. The nitrite and nitrate levels of each
sample are shown in figure 11.

M Dug Wells m Drill Wells

476

426

238 513

27.3 27.3

0C

TDS

temperature EC

Figure 1. TDS and E.C. values

The results shown in figure 1 provide information that
the temperature of both water samples is the same at 27.30C.
The TDS and E.C. values of the dug well are higher than the

drill. The TDS value depends on the concentration of dissolved
inorganic molecules, while E.C. relies on the concentration of
dissolved ions, the ability of ionized, and the temperature when
measured[28]. The TDS and E.C. values that both samples had
met drinking water quality. The TDS value for drinking water is
small than 300 ppm. Dug wells and drill wells have TDS (238
and 213) ppm. Meanwhile, the E.C. values of the sample of dug
wells and drill wells are (476 and 426) uS/cm. This value is in the
(42-500) pS/cm category of drinking water[29].

Ferrous Metal Standard Solution Chart

0.70 -
0.60 -|
Y 050
§ 040 -
S - ¢ Average
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2 Absorbance
S 020 -
0.10 Linear (Average
0.00 Absorbance)

0 2 4 6 8 10

concentration (ppm)

Figure 2. Iron Standard Solution Curve

The regression equation obtained from the measurement of
the standard iron solution is y=0.067x+0.0183. This equation has
a correlation coefficient value close to 1, meaning that the
absorbance value is affected by concentration [30].

Iron Content

1.72
0.30
0.05
.
Drill Wells Dug Wells Maximum Standard

Figure 3. Sample Iron Content

Samples that have high iron content are drill wells.
According to the results of a brief interview with the owner of
the drill well water location, the water used has been filtered
with a PVC water filter tube. This filter tube serves as a water
purifier from undeserved particles as a condition of clean water
(31]

Manganese Standard Solution Chart

0.80
0.70
o 060 | y=01729x +0.0226
9
=]
Pl
$ 020
=
< 000 “ .00
0200 05 1 15 2 25 3 35 4 45 5

concentration (ppm)

® Average Absorbance

Linear (Average Absorbance)

Figure 4. Manganese Standard Solution Chart
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The standard solution of manganese used has a
concentration (0.5; 1; 2, 3, 4) ppm. Measurements are made at a
maximum wavelength of 213.9 nm. The measurement results
give a regression equation of y = 0.1729 x + 0.0226 with a

correlation coefficient close to 1.

Manganese Content
0.40
0.21
0.06 -
I
Drill Wells Dug Wells Maximum
Standard

Figure 5. Sample Manganese Levels

Manganese mineral levels in samples of drill wells and dug
wells are below the safe threshold of (0.06 and 0.21) ppm.
Manganese mineral is one of the microminerals that helps
physiological processes of the body in terms of an immune
response, blood sugar regulation, development of brain
function, etc. The presence of manganese in the body in excess
thresholds can interfere with the health of the human nervous
system so that it suffers from diseases whose symptoms resemble
Parkinson's [32].

Zink Standard Solution Chart

0.35
0.30
0.25
0.20
0.15
0.10
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0.25

Absorbance

0.00

0.2 0.8 1 12 14

04 0.6
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® Average Absorbance

Linear (Average Absorbance)

Figure 6. Zinc Standard Solution Chart

Determination of zinc in the sample uses a linear regression
equation of a concentrated zinc standard solution (0.2; 0.4; 0.6;
0.8; 1). The existing regression equation gives a correlation
coefficient value close to 1.

Zink Content
3.000
0.193 0.353
—
Drill Wells Dug Wells Maximum
Standard

Figure 7. Sample Zinc Content

w

The samples studied contained zinc in amounts far from the
minimum limit standards, especially in drill well water. Zinc
minerals are micronutrients for the body, especially in protein
formation, wound healing, and other biological processes. Zinc
mineral deficiency impacts the decline of the function of organs
of the body to cause disease. Clinical features of individuals
experiencing zinc mineral deficiency are impaired sense of smell
and taste buds, discolouration of nails, or scaly skin [32].

Other chemical parameters used to test groundwater
viability are nitrite and nitrate levels. The measurement of nitrite
levels begins with measuring the maximum wavelength of the
standard nitrite solution of 0.8 ppm [25]. The maximum
wavelength obtained is 540 nm (figure 8).

® Instrument Performance
Model - SPECTROPHOTOMETERS
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Method File:
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® No. PV Wavelength(nm) Abs
1 Peak 54000 0447
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Abs
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0000
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0000 80000

Wavelength(nm)

50000

Figure 8. Maximum Wavelength Curve Nitrite Standard
Solution

In the image, the maximum absorbance peak of 0.447 is at a
wavelength of 540 nm. The maximum wavelength obtained is
used to measure the optimum time nitrate solution reacts with
sulfanilic acid and NED, which is a method of diazotization
reaction. Measure the optimum time for 1 hour with time
measurement every 1 minute to find reaction time at maximum
absorption. The response at maximum absorption results in a
steady reddish-purple discoloration and is read with a UV-Vis
spectrophotometer [33].

Create Date/Time - Monday, September 13, 2021 112946 AM

Comment

0.435

0.43

0.425

absorbance

= Absorbansi
0.42

0 minute
9 minute
18 minute

27 minute
36 minute
45 minute
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reaction time

Figure 9. Optimum Time Curve of Nitrite Standard Solution

The result of the optimum time measurement is at the 9th
minute with a maximum absorbance of 0.434. This optimum
time measurement is used as the optimum time of sulfanilic acid
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and NED reactions with other standard nitrite solutions and
water samples.

Nitrite Standard Solution Chart

0.5

0.4 0.424

y = 0.5325x + 0.0034
0.3

0.2

absorbance

0.1

0 0.2 0.4 0.6 0.8 1

concentration (ppm)

Figure 10. Nitrate Standard Solution Chart
The standard solution of nitrite measured has a
concentration series (0; 0.2; 0.4; 0.6; 0.8) ppm. The measurement
results provide a linear regression equation y = 0.5325x + 0.0034
with a correlation coefficient close to 1. Nitrate levels are
measured by reducing nitrate to nitrite anions using zinc powder
and then reacting with sulfanilic acid and NED [34].

Nitrite and Nitrate Content

M nitrite content nitrate content

50

0.00 3.02 002 -0.01 3

Dug Wells Drill Wells Maximum Standard

Figure 11. Nitrite and Nitrate Sample Levels

The water samples used had nitrite and nitrate levels below
the maximum drinking water limit set by the government. The
excavation well water sample had nitrite and nitrate levels of
(0.09 and 3.02) ppm. Drill well water samples do not contain
nitrites and nitrates because they are below zero (minus value).
The results obtained were compared with nitrite and nitrate
levels from well water samples found in Java with (0.05 and 0.09)
ppm|[28]. The presence of nitrites and nitrates in well water is
due to ammonia's ability to dissolve in water and Nitrosomonas
and Nitrobacter sp bacteria. Dissolved ammonia comes from the
hydrolysis of organic nitrogen. Organic nitrogen can be sourced
from the release of decaying organic matter such as leaves.
Water samples from dug wells are open so that the oxidation
process of ammonia by Nitrosomonas bacteria has a very big
opportunity. Nitrites are unstable and easily oxidized to nitrates
caused by the presence of Nitrobacter bacteria. These bacteria
can be found in seawater, freshwater, and groundwater.

The presence of nitrites in drinking water can interfere with
hemoglobin in the blood, which functions to bind oxygen and
circulate throughout the body. Hemoglobin acts with nitrites to
form stable methemoglobin that cannot bind to oxygen. As a
result, the body will lack oxygen. On the other hand, the
methemoglobin formed can react with secondary amines found

in proteins producing n-nitrosamines. This resulting compound
can trigger stomach cancer [35, 36].

Conclusion

In this work, the feasibility of groundwater, namely drill
wells and dug wells as drinking water sources, has not met the
feasibility of iron levels (drill wells), while chemical parameters
others have complied. Each water source needs to be given
attention to its feasibility standards, so this research aims to
measure the feasibility of groundwater chemically based on data
on minerals (iron, zinc, manganese), nitrogen levels, and DHL
and TDS—sampling using purposive sampling techniques. The
samples used in the test are dug well water and drill wells. The
chemical parameters tested on both models stated the feasibility
of the selection as a source of drinking water in terms of DHL,
TDS, manganese, zinc, and nitrogen levels except for drill well
water, whose iron content is 5.73 times more than the legal
feasibility of iron content in drinking water.

Acknowledgments

During the implementation of this study, the assistance
obtained from various parties in the form of funds,
measurement of mineral levels, and anions were very helpful for
researchers. In terms of service, researchers say many thanks to
the Prayoga Foundation. The author expressed his gratitude to
the LLDIKTT X labor regarding labor usage and measurement.
In terms of sampling, researchers thank the public for being
willing.

References

[1] Petraccia, L, Liberati G, Masciullo SG, Grassi M, Fraioli A.
Water, mineral waters and health. Clin Nutr [Internet].
2006;25(3):377-85. http://dx.doi.org/10.1016/j.clnu.2005.10.002
Permenkes RI., Regulation of the Minister of Health of the
Republic of Indonesia Number 492 / Menkes / Per / IV / 2010
concerning Drinking Water Quality Requirements. Regulation
of the Minister of Health of the Republic of Indonesia, MENKES
(2010)
Jadhav, SV, Bringas E, Yadav GD, Rathod VK, Ortiz I, Marathe
KV. Arsenic and fluoride contaminated groundwaters: A
review of current technologies for contaminants removal. J
Environ Manage [Internet]. 2015;162:306-25. Available from:
http://dx.doi.org/10.1016/j.jenvman.2015.07.020
[4] Yusuf, M, Shabbir M, Mohammad F. Natural colorants:
Historical, processing and sustainable prospects. Nat Products
Bioprospect [Internet]. 2017;7(1):123-45. Available from:
http://dx.doi.org/10.1007/s13659-017-0119-9
[5] Yusuf, M. Synthetic dyes: A threat to the environment and
water ecosystem [Internet]. Textiles and Clothing. Wiley; 2019.
p- 11-26. http://dx.doi.org/10.1002/9781119526599.ch2
[6] Yusuf, M, Ahmad A, Shahid M, Khan MI, Khan SA, Manzoor
N, et al. Assessment of colorimetric, antibacterial and
antifungal properties of woollen yarn dyed with the extract of
the leaves of henna (Lawsonia inermis). J Clean Prod
[Internet]. 2012;27:42-50. Available from:
http://dx.doi.org/10.1016/j.jclepro.2012.01.005
Yusuf, Mohd, and Mohammad Shahid, eds. "Emerging
Technologies for Textile Coloration: 2022.
https://doi.org/10.1201/9781003140467
Rahmat, M, Kiran S, Gulzar T, Yusuf M, Nawaz R, Khalid J, et
al. Plant-assisted synthesis and characterization of MnO2
nanoparticles for of crystal violet dye: an
environmental remedial approach. Environ Sci Pollut Res Int
[Internet]. 2023;30(20):57587-98. Available from:
http://dx.doi.org/10.1007/s11356-023-26601-5

[2

w

~

[e)

removal


http://dx.doi.org/10.1016/j.clnu.2005.10.002
http://dx.doi.org/10.1016/j.jenvman.2015.07.020
http://dx.doi.org/10.1007/s13659-017-0119-9
http://dx.doi.org/10.1002/9781119526599.ch2
http://dx.doi.org/10.1016/j.jclepro.2012.01.005
https://doi.org/10.1201/9781003140467
http://dx.doi.org/10.1007/s11356-023-26601-5

R. Salim

Jabirian Journal of Biointerface Research in Pharmaceutics and Applied Chemistry, Vol.1(04). Nov 2024, pp, 26-32

[ 9] Halyal, UA, Pal, S, Sharma, K, Tyagi, R, Yusuf, M.. Adsorption
and Kinetic Studies of Polyacrylamide (PAA) Hydrogels for
Efficient Removal of Methylene Blue (MB) in Aqueous Media.
Biointerface. ~ Res.  Applied ~ Chem;  2023;13(6):1-10
https://doi.org/10.33263/BRIAC136.570

[ 10 ]Yusuf, M. ed., 2018. Handbook of textile effluent remediation.
(CRC Press: USA)

[ 11 ]Shawwal, MS, Wardiatno, Y, Hariyadi, S, Effect of
Anthropogenic Activity on Water Quality, Sediment and
Mollusks in Lake Maninjau, West Sumatra. J. Biol. Trop.
2016;16(1): 1-14

[12 ]Buana, A. S. E. & Winantris., Groundwater Quality and
Citizen's Efforts in Overcoming Water Pollution in
Bojongsalam Village Rancaekek District. J. Pengabdi. Kpd.
Masy. 2019;4(3): 59-62

[ 13 ]Yohannes, B., Utomo, S. W. & Agustina, H., River Water
Quality Study, and Water Pollution Control Efforts. IJEEM -
Indones. J. Environ. Educ. Managing. 2019;4(2): 136-155

[ 14 ]Sisca, V., Determination of Quality of Refillable Drinking
Water Against Nitrate, Iron, Manganese, Turbidity, pH, E.coli
and Coliform Bacteria. Chempublish, 2016;1(2): 21-31

[ 15 ]Gafur, A. & Kartini, A.D., R, Chemical and Biological Physical
Quality Study on Bottled Drinking Water of Various Brands
Circulating in Makassar City in 2016. J. The Health of The
Environment, 2017;3(1): 38-46

[16]Salim, R, D., The Existence of Minerals Supporting Body
Health in Refillable Drinking Water. J. Catalyst, 2021;6(2):
182-196

[ 17 ]Munfiah, S. & Setiani, O., Physical and Chemical Quality of
Dug Well Water and Drill Well in the Working Area of
Puskesmas Guntur II Demak Regency. J. Health. Curved.
Indonesia. 2013;12(2): 154-159

[ 18 ]Santoso, B. I, Hardinsyah., Siregar, P. & Pardede, S. O., Water

for Health. Centra Communication, 94 (2011).

[ 19 ]Sudadi, P., Determination of Groundwater Quality Through
Analysis of Selected Chemical Elements. Bulletin of
Environmental Geology, 13:81-89 (2003).

[ 20 ]Zhara, R., Analysis of Groundwater Resources of UIN AR-
Raniry Banda Aceh Student Dormitory Reviewed from
Chemical Parameters. Thesis, 2018

[ 21 ]Mukarromah, R., Analysis of Physical Properties of Water
Quality in Asem Source Spring Kalijeruk Hamlet, Siwuran
Village, Garung District, Wonosobo Regency. 2016

[ 22 ]Siahaan, M. A., Analysis of Iron Content (Fe) in Well Water
Dig Residents of Rahayu Complex Area, Lower Mabar

Subdistrict, Medan Deli District, Medan City. J. Kim. Saintek
and Educator. III(1): 2019;19-22

[ 23 JRachmawati, W., Andriatna, W. & Puspitasari, V., Analysis of
Fe and Mn Metals and Microbial Spruce in Refilled Drinking
Water. J. Farm. Galen. 2010;5(1): 30-40

[ 24 ]Rahayu, B. & Napitupulu, M., T., Zinc Metal Analysis (Zn) and
Iron (Fe) Well Water In Pantoloan Village, North Palu
District. J. Akad. Kim. 2013;2(1): 1-4

[ 25 |Kumalasari, V., Determination of Nitrate and Nitrite Levels in
Water in the city of RantauPrapat with Visible Light
Spectrophototometry. 2018

[ 26 |Hidayati. & A., & Y., Effect of Long Shelf Time at Room
Temperature On Organic Substance Levels in Refillable
Drinking Water. Pros. Semin. Nas. Unimus, 2010;49-54

[ 27 JRusydi, A. F., Correlation Between Conductivity And Total
Dissolved Solid In Various Type Of Water: A Review. IOP
Conlf. Ser. Earth Environ. Sci.,2018;118(1)

[ 28 JKhairunnas. & Gusman, M., Analysis of the Influence of
Conductivity, Resistivity and TDS Parameters on Shallow
Groundwater Salinity in Tidal Sea Conditions and Low Tides
in The Coastal Area of Padang City. J. Bina Tambang,
2018;3(4): 1751-1760

[ 29 |Yuliara, M., Simple Linear Regression Module. Fak. Mat. And
The Science of The Denier. Univ Realm. Udayana, 1-10 (2016).

[ 30 |Kristiyanti, W., Water Purifier Filter Tube Design. PRIMA,
2008;5(9): 255-259

[ 31 JPorte Alcon, S., Gorojod, R. M. & Kotler, M. L., Kinetic And
Protective Role Of Autophagy In Manganese-Exposed BV-2
Cells. Biochim. Biophys. Acta - Mol. Cell Res., 2020;1867(10):
118787

[ 32 ]Griingreift, K., Gottstein, T. & Reinhold, D., Zinc Deficiency—
An Independent Risk Factor In The Pathogenesis Of
Haemorrhagic Stroke? Nutrients, 2020;12(11): 1-11

[ 33 |Habibah, N., Dhyanaputri, I. G. A. S, Karta, I. W. & Dewi, N.
N. A, Quantitative Analysis of Nitrite Levels in Processed Meat
Products in Denpasar Region With Spectrophotometric Griess
Method. Int. J. Nat. Sci. Eng., 2018;2(1): 1-9

[ 34 Sun, J., Zhang, X., Broderick, M. & Fein, H., Measurement of
Nitric Oxide Production in Biological Systems by Using Griess
Reaction Assay. Sensors, 3: 2003;276-284

[ 35 ]Setiowati, Roto, Wahyuni, E. T., Monitoring of Nitrite and
Nitrate Content in Ground Water of Catur Tunggal Region of
Yogyakarta by UV-VIS Spectrophotometry. J. Mns. dan
Lingkung. 2016;23(2):143
Li, D, Wang, T, Li, Z, Xu, X, Wang, C. & Duan, Y,
Application of graphene-based materials for detecting nitrate
and nitrite in water—a review. Sensors (Switzerland),
2020;20(1): 1-35


https://doi.org/10.33263/BRIAC136.570

	Introduction
	Material dan Method
	Kimia Material
	Equipment/Instruments
	Sampling Method

	Discussions
	Conclusion
	Acknowledgments
	References

