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Abstract: In the Kingdom of Saudi Arabia (KSA), there are two types of drinking
water, tap water, and bottled water. In order to find which water is good for human
health, a comparison study performed between tap water and bottled water in the
KSA. The data of tap water obtained from the previously published papers for three
different regions, Central Region (Riyadh City), East Region (Dammam City), and West
Region (Jeddah). The water bottled data collected for 20 different brands of KSA. And
the comparison is made with respect to the physical properties (like pH, Turbidity,
and TDS), chemical properties (like chlorine, sulfates, and heavy metals) and
microbiological count (Total Coliform). The data also compared with the standards of
the Environmental Protection Agency (EPA). After the comparison, it found that
bottled water is of higher quality when compared to tap water. Statistically, there
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was a significant difference between tap water and bottled water, which supports
our results that bottled water is better for human use.

Keywords: tap water, bottled water, Saudi Cities, microbiological count,
physico-chemical properties, total Coliform.

INTRODUCTION

Water is the most important element for the survival of life; it makes the earth different from other
planets. About 71% of the earth's crust is covered with water, in which 96.5% of water is sea/ocean
water, and 2.5% is the freshwater. Out of this 2.5 percent of fresh water, 69.7% is glaciers, 30.1% is
groundwater, and only 1.2 percent is fresh surface water'. Water is such a valuable resource for human
beings; 60% of the bodyweight consists of water”. It allows our body to perform the process of
metabolism, elaboration of food, and elimination of waste. Every day we restock our metabolic reserve
by drinking water or eating wet food. But the water we drink must be of good quality and not
harmfulto the health’.

Like other arid region countries, the Kingdom of Saudi Arabia (KSA) is also suffering from the
scarcity of water and limited resources to fulfill the demand’. The KSA mainly depends on the
desalination of groundwater or seawater in order to meet the requirements’. The desalinated water
provided to the population of KSA as tap water. On the other hand, in the KSA, bottled water is
widely consumed, where it preferred over tap water®.

The drinking water should meet the standards in order to be healthy for human use. If the drinking
water has impurities, like physical, chemical, or microbial, and the drinking water doesn’t meet the
standards, so it will be really harmful to human life. According to the Epidemiological study, water
chemical impurities can cause cardiovascular disease, reproduction diseases, cancer, and even it can
cause death’. There are several chemical element impurities in the drinking water, such as chlorine
(CD), sulfates (SO4), copper (Cu), cadmium (Cd), chromium (Cr), lead (Pb), and nickel (Ni). These
elements are essential for the human body; i.e., they should be present in the drinking water but within
the standard limit. If they exceed the limit, then the water will be harmful to human health and cause
the diseases mentioned above.

In addition to this, the microbial contamination in drinking water can cause some severe diseases such
as hepatitis, typhoid, cholera, etc’. There are some physical properties of water, such as pH, TDS, and
Turbidity; if these properties disobey the standards, then it will be harmful to human health. The pH
measures the acidity and basicity of water. It has the measuring range from 0-14; if the pH of a
component increased from 7, the component is basic, and if it decreased from 7 then it shows the
component is acidic; at the scale of 7, the component is neutral. If the pH deviates from the standards,
then, it changes the taste of water, bitter when it is basic and sour when it is acidic. The pH of water
will determine the ability of water to dissolve the heavy metals and other chemical constituents. Low
pH water will allow the metals to dissolve more and high pH®. While the Total Dissolved Solids (TDS)
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is another physical property of water that indicate the number of salts and organic matter. This
quantity also in relation to the chemical and microbial contamination; the more amount of TDS than
the standards shows that there are higher chemical and microbial impurities’. It is essential to check
out the physical, chemical, microbial impurities in water either bottled or taped.

In the present study, the physio-chemical and microbial properties of tap water and bottled water
compared, and these properties are also compared with the standards of the Environmental Protection
Agency (EPA).

MATERIALS AND METHODS

The physio-chemical and biochemical properties of tap water of three cities of three different regions,
Riyadh (central region), Dammam (eastern region), and Jeddah (western region), are compared with
the bottled water of twenty different brands of KSA. The data is obtained from previously published
papers, the tap water data of Riyadh is obtained from the published article by Al-Omran et al.’, the tap
water of Jeddah is obtained from published paper Hussein et al.', and the tap water data of Dammam
obtained from published article Alharbi et al.''. The data of bottled water obtained by collecting
samples of twenty different brands of the KSA. The sample collection followed by the “Saudi Arabia
Standard (407/1989)” and “Gulf Standard (111/1989).” The name of the brands not mentioned in the
paper. Some basic chemical components including Chloride (CI-) and, SO, anions are measures by the
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Figure 1: Map of KSA

“lon Chromatography Metrohum USA” while the heavy metals such as Cu, Cd, Cr, Pb, and Ni
measured by “Atomic Absorption Spectrophotometer (AAS) Varian Spectr AA110 USA.” For the
microbial analysis, the Membrane Filtration method utilized in order to find out Total Coliform. The
drinking water standards followed that are described by the Environmental Protection Agency
(EPA)". These data compared and plotted the graphs for the comparison and graph plotting, IBM®
SPSS software.

Statistical Testing: The physio-chemical data of tap water of all the cities of different regions and the
physio-chemical bottled water of all twenty brands statistically tested; either there is a significant
difference present between the data or not. For the statistical SPSS analysis of the data, “Independent
Student’s T-Test” is performed. Student’s T-Test is an inferential statistical tool used to find out the
significant difference in the mean of two data groups'.
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By following the above formula, we obtained the t-value. Now, for the testing, we have a null
hypothesis, H,, which leads to the no statistically significant difference between the data of samples.

There is another parameter known as a critical value; it is obtained with the help of t-table, mentioned
in Appendix A, by using the values of probability value (p-value) and degree of freedom. The p-value
for the t-testing set at 0.05, and the following formula obtains the degree of freedom (df);

Degree of Freedom = df =n + n,—2

The value found by the cross-section of the p-value 0.05 column and obtained the degree of freedom
value is known as the critical value.

If the t-value is greater than the critical value, it shows there is a significant difference exist between
the means of two data sets, tap water, and bottled water. This SPSS analysis is applied for the bottled
water and the tap water of Dammam, Riyadh, and Jeddah cities, having sample sizes of about 36,
113, and 34, respectively.

The critical value for the SPSS analysis between bottled water and the Riyadh tap water is 1.674, for
the SPSS analysis between the bottled water and the Jeddah water is 1.66, and the critical value for
the SPSS analysis between bottled and Dammam tap water obtained about 1.675, as mentioned in
the

Appendix A. If the values of the t-value increased to their data set’s critical value, then it will reject
the null hypothesis, Ho and this will confirm the data has a significant difference.

Data:

LY°M J. Chem. Bio. Phy. Sci. Sec. D ; May 2020 - July 2020, Vol. 10, No. 3; ; 325-343
DOI:10.24214/jcbps.D.10.3.32543.]



A Comparison ...

Dr. Anas S. Dablool.

Table 1: Data of Bottled Water

Serial Properties Mean Standard

Number Value Deviation
Physical Properties

1 pH 6.9 0.39

2 Turbidity (NTU) 0.168 0.74

3 TDS (mg/L) 96.75 172.92
Chemical Properties

4 Chloride (mg/L) 38.85 56.21

5 Copper (mg/L) 0.0315 0.019

6 Cadmium (mg/L) 0.1 0

7 Chromium (mg/L) 0.2045 0.1988

8 Lead (mg/L) 0.1 0

9 Sulfate (mg/L) 29.35 24.5

10 Nickle (mg/L) 1.06 1.127
Microbial Properties

11 Total Coliform (CFU/100 mL) 0 0

Table 2: Data of Tap Water of Riyadh, KSA®

Serial Properties Mean Standard

Number Value Deviation
Physical Properties

1 pH 7.93 0.1

2 Turbidity (NTU) 0.5 0.69

3 TDS (mg/L) 601.7 62.1
Chemical Properties

4 Chloride (mg/L) 0.16 0.09
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5 Copper (mg/L) 0.01 0.01

6 Cadmium (mg/L) 0 0

7 Chromium (mg/L) 0.01 0

8 Lead (mg/L) 0.02 0.2

9 Sulfate (mg/L) 65 128

10 Nickle (mg/L) 2.11 2.05
Microbial Properties

11 Total Coliform (CFU/100 mL) 7.93 N/A

Table 3: Data of Tap Water of Jeddah, KSA™

Serial Properties Mean Standard

Number Value Deviation
Physical Properties

1 pH 7.89 32.7

2 Turbidity (NTU) 32.7 2.7

3 TDS (mg/L) 194.17 52.36
Chemical Properties

4 Chloride (mg/L) 85.66 35.4

5 Copper (mg/L) 108.7 12.63

6 Cadmium (mg/L) 31.31 7.68

7 Chromium (mg/L) 0.18 0.23

8 Lead (mg/L) 0.97 5.51

9 Sulfate (mg/L) 7.39 3.81

10 Nickle (mg/L) 5.88 4.29
Microbial Properties

11 Total Coliform (CFU/100 mL) 20 N/A
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Table 4: Data of Tap Water of Dammam, KSA™

Serial Properties Mean Standard

Number Value Deviation

Physical Properties

1 pH 7.259 0.506
2 Turbidity (NTU) 0.83 0.80
3 TDS (mg/L) 21.60 5.26

Chemical Properties

4 Chloride (mg/L) 127.56 217.33
5 Copper (mg/L) 0.01 0.02
6 Cadmium (mg/L) 0.00 0.00
7 Chromium (mg/L) 0.002 0.002
8 Lead (mg/L) 0.09 0.52
9 Sulfate (mg/L) 161.39 161.18
10 Nickle (mg/L) 0.005 0.006
Microbial Properties
11 Coliform count (CFU/100 mL) 1.08 N/A
RESULTS AND DISCUSSION

By making the compression of each of the physio-chemical and microbial component of bottled water
and tap drinking of Riyadh, Jeddah, and Dammam and also compare them to the standards of
“Environmental Protection Agency (EPA),” found the result on the basis we can either bottled water is
better or tap water for human health.

The pH range declared by EPA is 6.5 to 8.5; our tap water, as well as our bottled water, is fulfilling
that range. The tap water of Dammam has a pH of about 7.26, Riyadh has a pH of about 7.93, and
Jeddah has a pH of about 7.89 & Bottled Water has a pH of about 6.9, as shown in Figure 2. But the
bottled water has a pH near to the neutral so that we can say, the bottled water is a bit better.

According to the EPA, the turbidity of drinking water should not be more than 5 NTU, and the
comparison between Riyadh, Dammam, and Jeddah tap water gave us significant results having low
NTU of turbidity. It noticed that tap water from the Dammam region has the highest turbidity of about

REYA J. Chem. Bio. Phy. Sci. Sec. D ; May 2020 - July 2020, Vol. 10, No. 3; ; 325-343
DOI:10.24214/jcbps.D.10.3.32543.]



A Comparison ... Dr. Anas S. Dablool.

32.7 NTU, which is not allowable, while the bottled water has the lowest, as shown in Figure 3. Here,
we can conclude that the bottled water is better as compared to the tap water with respect to turbidity.

PH COMPARISON CHART
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Figure 2: pH Comparison Chart
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Figure 3: Turbidity Comparison Chart

Total Dissolved Solids should not increase more than 500 mg/L; EPA sets this standard. During the
comparison, it observed that the Riyadh tap water has TDS is 601.7 mg/L, more than the standard
while Jeddah has 194.17 mg/L, Dammam tap water has TDS about 21.6 mg/L and bottled water has
69.75 mg/L.

According to EPA, the allowable limit of chlorine is 250 mg/L, and the Riyadh, Jeddah, Dammam tap
water and Bottled water has 0.16 mg/L, 85.66 mg/L, 127.56 mg/L, and 38.85 mg/L respectively. All
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the drinking water we have is fulfilling the requirement of EPA standards, but the Riyadh tap water
has a quite low concentration of chlorine, which can be problematic because there should be some
concentration of chlorine, which keeps the water safe from bacteria

TDS COMPARISON CHART

mRiyadh
mJeddah
m Damam

m Bottled Water

Figure 4: TDS Comparison Chart

CHLORIDE COMPARISON CHART
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Figure 5: Chloride Comparison Chart

The tap water of Riyadh showing that there is 65 mg of Sulfates present in every liter. The Jeddah and
Dammam tap water has 7.39 mg/L and 161.39 mg/L respectively, while the bottled water in the

KSA has 29.35 mg/L of Sulfates. All the water is showing the concentration of Sulfates within the limit
prescribed by EPA, which is 250 mg/L. If the concentration of sulfates increases from the standards
limit, it can cause dehydration to infants.
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Heavy metals are harmful to human health; the better the number of heavy metals in drinking water
better for human health. The Environmental Protection Agency (EPA) set standards for the heavy
metals in drinking water, Copper (Cu) should not more than 1 mg/L of drinking water while the
Cadmium (Cd) should be less than 0.005 mg/L, Chromium (Cr) should be less than 0.1 mg/L, Lead (Pb)
should be less than 1.3 mg/L, and Nickle should not be more than 0.1 mg/L.

The tap water of Riyadh showing that there is 65 mg of Sulfates present in every liter. The Jeddah and
Dammam tap water has 7.39 mg/L and 161.39 mg/L respectively, while the bottled water in the

KSA has 29.35 mg/L of Sulfates. All the water is showing the concentration of Sulfates within the limit
prescribed by EPA, which is 250 mg/L. If the concentration of sulfates increases from the standards
limit, it can cause dehydration to infants.

Heavy metals are harmful to human health; the better the number of heavy metals in drinking water
better for human health. The Environmental Protection Agency (EPA) set standards for the heavy
metals in drinking water, Copper (Cu) should not more than 1 mg/L of drinking water while the
Cadmium (Cd) should be less than 0.005 mg/L, Chromium (Cr) should be less than 0.1 mg/L, Lead
(Pb) should be less than 1.3 mg/L, and Nickle should not be more than 0.1 mg/L.

Sulfate Comparison Chart

161.39
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M Jaddah
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Figure 6: Sulfate Comparison Chart
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Figure 7: Heavy Metal Concentration Comparison Chart

On comparison we obtained that the Riyad tap water has copper about 0.01 mg/L, Jeddah water has
109 mg/L, which is not acceptable, Dammam tap water has 0.01 mg/L, and the Bottled Water in KSA
has 0.0315 mg/L of Copper (Cu). Cadmium (Cd) has zero mg/L in Riyadh water, 31.31 mg/L in Jeddah
water, not acceptable, in Dammam water it is absent, and bottled water found with 0.1 mg/L of
Cadmium (Cd). As far as the concern about the Chromium, the Riyadh tap water has 0.01 mg/L of Cr,
the Jeddah tap water found 0.18 mg/L, Dammam tap water found 0.002 mg/L, and Bottled water in
KSA found 0.2045 mg/L Chromium (Cr). The Lead is toxic to human health; it found 0.01 mg/L in
Riyadh water, 0.97 mg per liter in Jeddah water, 0.09 mg/L in Dammam water, quite high
concentration of Lead, 0.1 mg/L in Bottled water. At last, there is the comparison of Nickle present in
drinking water, Riyadh tap water has 2.11 mg/L, Jeddah tap water has 5.88 mg/L, Dammam tap
water has 0.005 mg/L, and the Bottled water in KSA has 1.06 mg/L. By this comparison, we can
conclude that the bottled water is better than the tap water of Riyadh, Dammam, and Jeddah.

According to the standards of EPA, there should be no Bacteria in the drinking water, and the Total
Coliform should be zero CFU/100 mL of drinking water. As per comparison, the tap water of KSA
found with the Bacteria, the tap water of Jeddah observed with the most concentration of Coliform
about 20 CFU per 100 mL. The tap water from Riyadh and Dammam observed with 0.92 CFU/100 mL
and 1.09 CFU/100 mL, respectively, of Total Coliform. The bottled water found no traces of Coliform,
so bottled water is better for health.
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Figure 8: Total Coliform Comparison Chart

By the results of the comparison of bottled water data with the tap water of Riyadh, Jeddah, and
Dammam, it found that the bottled water seems better as compared to the tap water. Tap water
from each region has some parameters that violate the limitations of EPA standards and make the
tap water unhealthy for human health. Tap water of Jeddah has very high turbidity, Riyadh tap water
has high TDS and very low Chloride ion concentration, tap water of Jeddah has a high concentration
of heavy metals. In addition to this, all tap water is unhealthy for human health due to the high
impurity of bacteria (Coliform), the Jeddah tap water seems the most unhealthy water while the
Riyadh and Dammam tab water is also harmful due to the microbial impurity. But the bottled water
has nothing wrong with the physio-chemical properties, and the bottled water has zero microbial
impurity. In this regard, the bottled water is completely fulfilling the EPA standards, and it is quite
suitable for human health.

For the statistical SPSS analysis, a student’s t-test utilized on the means of two data groups, bottled
water and tap water of Riyadh, Jeddah, and Dammam cities, in order to find out either the difference
between the data is significant or not. As we perform the SPSS analysis on the bottled water and tap
water of Riyadh, we found only the turbidity and sulfate data isn’t significant, and all other data are
significant.

Table 5: T-Test Results for Bottled Water and Riyadh Water

Serial Properties Mean Standard Mean Standard | T-Val Data
Num Value Deviation Value Deviation ue Significance

Physical Properties

Bottled Water Riyadh’s Tap Water
1 pH 6.9 0.39 7.93 0.1 11.60 Significant
2 Turbidity 0.168 0.74 0.5 0.69 1.65 Not
(NTU) Significant
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3 TDS 96.75 172.92 601.7 62.1 12.61 Significant

(mg/L)
Chemical Properties

4 Chloride (CI") 38.85 56.21 0.16 0.09 3.08 Significant
(mg/L)

5 Copper 0.0315 0.019 0.01 0.01 471 Significant
(mg/L)

6 Cadmium 0.1 0 0 0 N/A N/A
(mg/L)

7 Chromium 0.2045 0.1988 0.01 0 4.37 Significant
(mg/L)

8 Lead 0.1 0 0.02 0.2 2.4 Significant
(mg/L)

9 Sulfate 29.35 24.5 65 128 1.62 Not
(mg/L) Significant

10 Nickle 1.06 1.127 2.11 2.05 2.47 Significant
(mg/L)

The SPSS analysis performed for the Jeddah’s Tap Water and Bottled water, and we found the result
that there is only one parameter, Chromium hasn’t the significant difference when it compared to
the data of bottled water, it confirms our comparison results because the Jeddah tap water has a
very lesser amount of sulfate in water as compared to the other waters. There is also have a lesser
difference between the mean values of Jeddah tap water and bottled water. It shows the Jeddah tap
water is better than the bottled water with respect to the presence of sulfate anions. Except for the
sulfate anions, all the other physio-chemical parameters have a significant difference.

Table 6: T-Test Results for Bottled Water and Jeddah Water

Serial Properties Mean | Standard | Mean | Standard | T-Value Data

Number Value | Deviation | Value | Deviation Significance

Physical Properties

Bottled Water Jeddah’s Tap Water

1 pH 6.9 0.39 7.89 32.7 10.08 Significant

2 Turbidity 0.168 0.74 32.7 2.7 107.32 Significant
(NTU)

3 TDS 96.75 172.92 194.17 52.36 2.50 Significant
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(mg/L)
Chemical Properties

4 Chloride lons 38.85 56.21 85.66 35.4 3.60 Significant
(Cr)
(mg/L)

5 Copper 0.0315 0.019 108.7 12.63 91.46 Significant
(mg/L)

6 Cadmium 0.1 0 31.31 7.68 43.20 Significant
(mg/L)

7 Chromium 0.2045 0.1988 0.18 0.23 0.495 Not
(mg/L) Significant

8 Lead 0.1 0 0.97 5.51 1.678 Significant
(mg/L)

9 Sulfate 29.35 24.5 7.39 3.81 4.00 Significant
(mg/L)

10 Nickle 1.06 1.127 5.88 4.29 10.13 Significant
(mg/L)

T-test performance on the bottled water and Dammam tap water shows that there is a parameter,
namely, lead, found not significant because in the Dammam tap water has 0.09 mg/L, there is only
the difference of 0.01digit which can neglected, and we can say the bottled and the tap water, both
have the same concentration of Lead that’s why the there is no significant difference. In contrast, all
other physio-chemical parameters have a significant mean difference with the bottled water.

Table 7: T-Test Results for Bottled Water and Dammam Water

Serial Properties Mean Standard Mean Standard | T-Value Data
Number Value | Deviation Value | Deviation Significance

Physical Properties

Bottled Water Dammam’s Tap
Water
pH 6.9 0.39 7.259 0.506 2.91 Significant
2 Turbidity 0.168 0.74 0.83 0.80 3.09 Significant

(NTU)
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3 TDS 96.75 172.92 21.60 5.26 1.94 Significant

(mg/L)
Chemical Properties

4 Chloride (CI") 38.85 56.21 127.56 217.33 2.25 Significant
(mg/L)

5 Copper 0.0315 0.019 0.01 0.02 4.53 Significant
(mg/L)

6 Cadmium 0.1 0 0.00 0.00 N/A N/A
(mg/L)

7 Chromium 0.2045 0.1988 0.002 0.002 4.56 Significant
(mg/L)

8 Lead 0.1 0 0.09 0.52 0.09 Not
(mg/L) Significant

9 Sulfate 29.35 24.5 161.39 161.18 4.69 Significant
(mg/L)

10 Nickle 1.06 1.127 0.005 0.006 4.19 Significant
(mg/L)

The overall SPSS analysis result is showing that the data of the bottled and the tap water of all three
regions have a significant difference, which means that it is confirming our comparison results that the
bottled water is better than the tap water. The t-testing isn’t applied for the T. Coliform because the
mean value of T. Coliform in the bottled water data is zero, so, it will always provide a significant
result. By going through both comparisons, simple data comparison and the student’s t-test
comparison we can get the same results and in this connection, we can conclude that the bottled water
is better than the tap water in Riyadh, Jeddah, and Dammam cities of Central, Eastern and Western
regions of the KSA.
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Table 8: Critical Value for T-Test of Bottled Water and Jeddah Tap Water
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Table 9: Critical Value for T-Test of Bottled Water and Riyadh Tap Water
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Table 10: Critical Value for T-Test of Bottled Water and Dammam Tap Water

=

23 20 A5 A0 05 25 02 i 005 0025 001 D005

=
_

1.0 1.376 1963 3078 &304 12.71 15.80 382 elek 1273 3183 b36.b
0316 1.0s1 1386 1BRs 2020 4303 4340 985 9973 M 2233 31480
0765 0978 1250 1438 1333 1082 3482 4541 5B 7483 10.2] 12.92
0,741 0,941 1190 1.533 L1322 Lil6 1900 LT 46M 5.598 7173 Eall
0,727 0,920 1.156 1476 | 2013 ) 2541 2757 1365 4032 4773 5.803 6.800
0718 0906 1.134 1,440 1043 2447 2812 43 3907 4317 5.208 5.050
0711 08% 10119 1415 1895 2385 2517 2908 3499 4020  473% 5408
0705 0830  L10&8 1397 180 2306 2440 2806 3355 3833 4500 5040
0703 083 1100 13B3 1833 2262 2308 282 3250 3690 4297 4781
0.700 0879 1003 1372 1812 228 2359 274 1169 1581 4.144 4 587
0,647 0474 1054 1,343 1.7 | 2201 231 INE Lloe 1497 4,025 4437
{6495 IR Y] 1.083 1.356 1782 X179 2303 1581 1055 1428 1030 4 318
{604 (.870 1.079 1.350 1.171 L1g0 2282 2e50 3012 mn 1852 421
D492 0888 1076 LUWS 1741 2145 2284 26M 0 2977 313 1787 4040
0.691 (864 1074 1.341 1.753 2131 2249 e 2u47 108s 1733 40731
0690 0845 1071 1317 1.746 2120 2235 2583 24921 1152 1686 4.015
0680 0851 1069 1.333 1.740 2110 22 1547 2E8 1 1646 1,065
0.e88 0862 1067 1.330 1.734 2101 2214 255 2ETR 1197 1611 R LA
0.688  0.851 1066 1.328 1.729 2003 2205 2539  2.Bsl AL 1579 1,883
0687  0.8a0 1.064 1.325 1.7125 208 2197 1528 2B45 3153 3,552 1,850

E R Dr R o ie — 5 0 00— & Lt L b2 —

2 Oafs (0859 1.083 1313 1.721 2080 2189 2518 2R3l 3135 3.527 1.819
22 0s86  0.858 1.0a1 1.321 1.7117 | 2074 21183 2508  1BI9 3119 3.505 192
2 0.685 0.858 1060 1.319 1.714 2069 2177 2500 2807 3104 3485 1.708
M 0,685 0.857 1.059 1.318 .71 2064 2172 249 L1 .09 1467 1.745
25 D684 085 1.058 1316 1708 2060  2.1e7 2485  L7ET 1078 3450 31.725
26 D684 085 1.058 1.315 L7 2056  1l1a&2 2479 L7719 3.067 3435 1707
i) D684  0.835 1.057 1.314 1703 1052 2.158 2473 L0T1 3.057 3421 3.650
o | q o M dos 210 4@ 7% 308 3% 369
9 - 1640 043 s Abl ; a0 ] 659
30 Critical Value = 1.675 1697 2042 2047 2457 2750 1030 1385 1648
A |'I. v : J iE 1 ..Li.t :I‘I'I:H 31:#‘]‘ 1 I'fl'.l :h'.‘nl :H'I.".I‘.r .'.I'.'.h'l.".l' '.I 251
s0 | 0670 0840 1047 1209 1676 2000 2109 2403 2678 2937 1261 1,494
1] 04679 0848 1.045 1. M5 1671 2000 2089 2300 246 2015 113 1460
80 | 0478 0846 1043 1292 0 lesd 1000 2088 230 2a%0 2847 3195 3414
100 0677 0.845 1.042 1200 1660 1,084 2081 2354 :: 626 28N 11 1340
1000 0675 0.842 1.037 1.282 [EE 1.862 2054 2330 2581 1813 1048 1.300
| 0574 0R41 1036 1282 1445 1980 2054 2336 2576 2R07 3091 1M
CONCLUSION

RZXM J. Chem. Bio. Phy. Sci. Sec. D ; May 2020 - July 2020, Vol. 10, No. 3; ; 325-343
DOI:10.24214/jcbps.D.10.3.32543.]



A Comparison ... Dr. Anas S. Dablool.

The comparison is made between the bottled water and tap drinking water within the three cities,
Riyadh, Jeddah, and Dammam, of three different regions. Data of bottled water is obtained by “lon
Chromatography Metrohum” and “Atomic Absorption Spectrophotometer.” The comparison made in
two different ways; first, the data is compared to bottled data and tap water data of each city, and the
graph is a plot with respect to each parameter. Almost all the graphs are showing that bottled water is
in accordance with the EPA standards of drinking water, and it is better for human health as compared
to tap water. While the student t-test also performed to find out the significant difference between the
data. The probability set for the t-test about 0.05, and the critical value found by using the t-table. By
performing both comparisons, we found that bottled water is better for tap water.

FUTURE WORK

The bottled water is better for health, but it is remaining in the plastic bottles for a very long time
under the high temperature of KSA. Due to this, there might be some plastic emulsion in the water
bottles, and this causes the bottled water harmful to human life. In this connection, we need to make a
research on the water bottles that keep in store for an extended period of time under high temperature
and check out what effect the plastic bottles made on the water quality.
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