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 الولخص

 الوٌزجيبد هيي الوييبٍ رعجئيخ فيي الوغزخذهخ الجلاعزيكيخ للقٌيٌبد الفيضيبئيخ الخصبئص قيبط رن ،الذساعخ ُزٍ في

 ّدسجيخ الوشئييخ، الجٌفغيجيخ فيْ  الأشيعخ ّطيي  الوْصيليخ،: سئيغييخ جْاًيت ثلاثخ الفحص حذد ّقذ. الوحليخ

 إلي  الٌزيبئ  الأّلييخ حيي  أشيبسد. الزحليي  فيي الاعزجيبس فيي الفبسغيخ الضجبجيبد ّصى أخيز رين كوب. الحوْضخ

 دسجييبد أظِييشد حييي  ّالزجضئييخ، ثبلجولييخ الجييي  هزييبجش هييي الوييوخْرح العيٌييبد ثيييي كجيييشح اخزلافييبد ّجييْد

 قييين أى ثيٌوييب رجيييي. القٌيٌييبد هييي جضيئييبد الجلاعييزي  لزغييشة ّ الييزس عيييكْى ًزيجييخ كجيييشح رقلجييبد الحوْضييخ

 لأشيعخ  الوٌزجيبد رعيش  إلي  يشييش هويب ثبلجوليخ، الجيي  هزيبجش فيي هٌِيب الزجضئيخ هزيبجش فيي أعلي  الوْصليخ

 أشيعخ رحيذ هجبشيشح الوٌزجيبد فيِيب رعُيش  الزيي ثبلزجضئخ الجي  هزبجش في خبصخ هٌبعجخ، حوبيخ دّى الشوظ

 ثبلزجضئيخ الجيي  هزيبجش فيي أعلي  اهزصيب  أيضيب قيين الجٌفغيجيخ فيْ  الأشيعخ طيي  ًزبئ  أظِشد الشوظ، ّ

أثش أشعخ الشوظ الوجبشش علي قٌيٌبد الجلاعزي . ّ عٌيذ أخيش القيبعيبد  يؤكذ هوب ،ثبلجولخ الجي  ثوزبجش هقبسًخ  

 أقي  ثبلزجضئيخ الجيي  هزيبجش فيي الفبسغخ ّصى القٌيٌبد الجلاعزيكيخ ثبخزصبس كبى ّ ُْ الْصى الحغبط للقٌيٌخ، 

. اعيزِلاكَ قجي  الويب  إل  الجلاعزي  هي جضيئبد رغشة إل  يؤكذ ثشك  ثبثذ هوب ثبلجولخ، الجي  هزبجش في هٌَ

 هييبٍ هي  للاعيزخذام هٌبعيت غيش يجعلَ هوب الزغلي ، في الوغزخذم الجلاعزي  ّ ك  دل  ساج  إلي سدا ح جْدح

 .الشوظ لأشعخ عشضخ ركْى قذ الوغزخذهخ الزي الٌق  ه  عْ  الزخضيي ّ ّعبئ  العيت ُزا ّيزفبقن. الششة
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Abstract 
In this study, an examination was conducted of the physical properties of plastic bottles utilized for ingesting water 

from neighbourhood merchandise. The take a look at recognized three key aspects: conductivity, UV-Vis spectrum, 

and pH stage. The weight of the empty bottles became additionally considered in the evaluation. The findings 

indicated massive disparities among samples received from wholesale and retail institutions, with pH tiers displaying 

vast fluctuations due to chemical leakage from the plastic bottles applied for packaging. Conductivity values were 

found to be higher in retail stores than in wholesale establishments, suggesting insufficient transport practices that 

are at risk of daylight exposure without proper protection, especially in retail outlets in which merchandise are 

displayed immediately beneath sunlight. The UV spectrum outcomes additionally indicated better absorbance values 

in retail stores as compared to wholesale, further demonstrating the impact of solar publicity. In precis, the load of 

empty bottles in retail became lower than that in wholesale, which indicates that nanoparticles may additionally have 

leaked from the plastic into the water earlier than consumption. The ordinary high-quality of the plastic utilized for 

packaging is substandard, rendering it unwell-applicable for touch with ingesting water. This deficiency is similarly 

exacerbated by using the suboptimal nature of the transportation methods hired, which might be susceptible to 

publicity to sunlight. 

 

Keywords: Plastic bottles, UV-Vis, Conductivity, pH, sunlight, wholesale and retail outlets. 

Introduction:    
Water is mandatory to maintain life, as it plays sufficient role in physical metabolism and effective operation of cells. 

It is necessary that the water is devoid of taste, colour and door, as well as free from any organism or chemicals that 

have the ability to adversely affect human health [1], it is necessary that individuals consume high quality water to 

maintain optimal health and facilitate development. As claimed by [1], the existence of a reliable supply without any 

water is a condition for the promotion of strong health and well -being within any population. Fresh, clean water 

access and supply suitable for human consumption is greatly affected by anthropological activities and animal 

behaviour [2]. 

Research has indicated that extended risk of plastic containers for sunlight and heat can compromise the integrity of 

plastic, which can lead to release of harmful chemicals in water, such as volatile organic compounds and potentially 

heavy metals. These leeched elements, including phthalates, have been performed to demonstrate vital health 

hazards, including potential carcinogenic effects and endocrine disruption. Therefore it is recommended that water 

from plastic bottles which are exposed to sunlight have been avoided. Protection of drinking water is an important 

global challenge for public health. According to estimates by the World Health Organization (WHO), it is believed 

that around 1.1 billion individuals worldwide lack access to safe water. In Nigeria, it is reported that the frequency of 

acute water diarrheal is approximately 4.9 episodes per year, which ends in about 200,000 ambushes in children 

under five, resulting in an average 300 deaths per day. 

As claimed by [1], increasing access to safe drinking water has the ability to achieve significant health benefits. To 

provide inexpensive potable water to adjust the growing population, water is commonly packed in pouches, 

polyethylene (PE) or polyethylene terraphhelet (PET) pre-made bags or bottles, glass containers and plastic cups. 

This approach is particularly prevalent in Africa, where pouches and bottled water production is considered a cost -

effective and unstable safe method to provide drinking water to consumers at reasonable prices. As a result, it has 

emerged as one of the most widely consumed objects between both middle and upper classes in urban areas. Bottled 

and pouches are high demand for water, especially in busy transit areas where vendors offer various brands of these 

products on the roads. It is important to note that a significant number of restaurants and fast-food establishments 

also sell this packed water. In view of the considerable consumption of these products, it is necessary that all water 

brands are registered with relevant food regulatory agencies within their respective countries [3]. However, in 

addition to some manufacturers bypassing the standard protocols, packaged water products are subject to various 

conditions during packaging, transport, and storage and performance process [4]. 

The way portable water is stored, it has a significant impact on both its safety and its quality [4]. It states that bottled 

water standards are uncertain, as many producers do not strictly follow the rules set up by food safety authorities. In 

addition, maintenance of bottled water is mandatory in specific temperature conditions, and failure to follow these 

requirements can cause adequate health hazards [5]. Improper water storage and bad transfer process (Figure 1) has 

been demonstrated to contribute to health risks [5], as water can serve as a medium for the transmission of harmful 

pathogens. Research has indicated that plastic containers, especially polyethylene terefthelets, are prone to fall at 

high temperatures. This phenomenon can lead to release of harmful substances in water. This is particularly relevant, 

highlighting the normal exercise of local retailers to highlight bottled water in the sun before sale [1, 4]. 
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Fig.1. The most common methods of transporting and storing drinking water in most Third World countries, including 

Libya 

 

As presented by [6], sunlight emits ultraviolet radiation energy from sunlight that accelerates photochemical fall 

processes and affects the stability of light-sensitive packaging materials, such as polyethylene (PE) and polyethylene 

tereftlate (PET). As a result, polymers found in packaging materials used for bottled water are likely to undergo 

oxidative reactions when the sunlight is subjected to oxidative reactions, causing leaching of chemical substances in 

the water. As a result, contamination from microplastic, germs and heavy metals is prevented, resulting in both 

physical and chemical changes, which includes disintegration of bottled water [7], the tissues of living organisms 

may have significant health consequences to biochemlate the capacity of heavy metals within the tissues. The 

microbial quality of drinking water is one of the most important environmental factors in prevention and 

management of waterborne diseases in both developed and developing countries. The introduction of pathogens and 

opportunistic organisms in drinking water can occur through uneven handling (through contact with hands and 

utensils) and storage and packaging materials [8] within the distribution network also the type of plastics used.  

 
 

Fig.3. Plastics Identification Code 
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The purpose of this research is to employ ways of assessing health risks, including heavy metal consumption (add), 

target threats k As displayed in relevant literature, these health risk evaluation methods have been effectively used at 

a global level to estimate health risks associated with oral consumption of contaminated water [9,10]. While per-

study [1, 4, 5, 11] has examined the concentration of heavy metals, which is metabolically Shorthorn Frankfurter 

There is denseness. To evaluate the health results of consumption of bottle water coming in contact with sunlight. 

The purpose of the current study is to address a significant research difference in the field. This fundamental function 

is paramount to evaluate health risks, especially in terms of increasing discourse around the lack of plastic 

production or prohibition [12-14]. In addition, due to prolonged exposure to sunlight, the ability to bottled water 

from plastic from chemicals and underlines the importance of conducting this study to carry forward serious health 

risks for consumers, with the aim of ensuring global health stability. The purpose of this research is to assess the 

quality of bottled water coming in contact with sunlight, and the following objective has been identified:  the 

changing physical properties as a result of exposure to sunlight [15-17]. 

The main issue that this research deals with is the lack of studies in Libya that directly measure how sunlight affects 

the physical properties of water bottles. To address this lack of knowledge, it is important to closely monitor how 

water companies handle plastic. This will help us understand how the quality of plastic affects the safety of water 

bottles. The goal of this study is to understand how sunlight affects the physical properties of plastic bottles, such as 

their weight, pH level, electrical conductivity, and how much UV light they can block. This investigation will entail 

a careful examination of the change in these properties that occurs when they are exposed to sunlight during the 

process of being moved from primary sales warehouses to individual sales outlets. 

 

Methodology 

In this section, drinking water samples were collected from 16 local bottled and sold drinking water 

companies (i.e., from within Libya). The samples were of equivalent size, with a volume of 500 ml. The 

following companies are included in the study: 

Table.1. Shows the names of the water companies used in the study, along with pictures of the plastic bottle and the code 

for the type of plastic used by each company. 

 

NO Manufacturer's Name Company bottle photo Production place Industrial Code 

 

 

1 

 

 

Al-Naba 

 

 

 

 

Qasr Bin Ghashir 
 

 

 

 

2 

 

 

 

Diyafah 

 

 

 

Misrata 
 

 

 

 

3 

 

 

Ocean 

 

 

 

Tripoli 
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4 

 

 

Aquasila 

 

 

 

Tajoura - Tripoli 
 

 

 

5 

 

 

Aquafina 

 

 

 

Tripoli 
 

 

 

6 

 

 

eNO 

 

 

 

Nawfaliyeen - Tripoli 
 

 

 

7 

 

 

Ojeen 

 

 

 

Tajoura - Tripoli 
 

 

 

8 

 

 

Amazon 

 

 

 

Tripoli 
 

 

 

9 

 

 

balvo 

 

 

 

Zliten 
 

 

10 

 

 

Hala 

 

 

 

 

Misrata 
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11 

 

 

Dajla 

 

 

 

Wadi Al-Rabee - Tripoli 
 

 

12 

 

 

Rest 

 

 

 

Zliten 
 

 

 

13 

 

 

Sultan 

 

 

 

Janzour 
 

 

 

 

14 

 

 

 

Shaima 

 

 

 

 

Misrata 

 

 

 

 

15 

 

 

 

Marmara 

 

 

 

 

Misrata 

 

 

 

16 

 

 

 

NAMAR 

 

 

 

 

Sebha 

 

 

 

The equipment utilized in this study includes a pH meter, a conductivity meter, an ultraviolet spectrometer, and a 

sensitive weight gauge. 
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These are among the most common methods used to monitor the condition of the plastic used for bottled drinking 

water and to observe the bottle's physical state before and after use [12-17]. 

 

Results & Discussion 

In this section, a substantial set of laboratory results was obtained for the purpose of studying and 

discussing the physical properties of these bottled drinking water manufacturers. The study commenced 

with the measurement of the pH level to ascertain any fluctuations in it from main retail outlets to 

individual retail outlets. The following observations were made: 

 
Table.2. shows the results of the pH values of the water samples from wholesale and retail stores compared to the pH 

values recorded on each bottle. 

Retail outlets Wholesale outlets Data recorded on 

the bottle 

Manufacturer's Name NO 

6.95 6.75 7.5 – 6.5 Al-Naba 1 

6.59 6.63 8.5 – 6.5 Diyafah 2 

5.65 5.77 7.4-6.9 Ocean 3 

7.33 7.21 7-6.5 Aquasila 4 

6.41 6.07 7-6 Aquafina 5 

6.63 6.60 7.5-6.5 ENO 6 

6.24 6.22 7-6.5 Ojeen 7 

6.45 6.28 7-6.5 Amazon 8 

6.15 6.61 8-6.5 Balvo 9 

6.45 6.40 6.9 Hala 10 

6.43 6.67 7-6.5 Dajla 11 

6.45 6.37 7-6.5 Rest 12 

7.73 6.18 7-6.5 Sultan 13 

6.66 6.47 7.4-6.8 Shaima 14 

6.57 6.49 6.9 Marmara 15 

6.10 5.46 7-6 NAMAR 16 

 

 

Fig.4. shows the graph comparing the pH values of water samples from wholesale and retail outlets 

 

0
1
2
3
4
5
6
7
8
9

A
l-

N
ab

a

D
iy

af
ah

O
ce

an

A
q

u
as

il
a

A
q

u
af

in
a

E
N

O

O
je

en

A
m

az
o

n

B
al

v
o

H
al

a

D
aj

la

R
es

t

S
u

lt
an

S
h

ai
m

a

M
ar

m
ar

a

N
A

M
A

R

p
H

 

Manufacturer's Name 

Wholesale

outlets

Retail

outlets



183 

 

 

 

 

As demonstrated in Table No. (2) and Figure (4), there is a discrepancy in the pH levels between wholesale and retail 

stores. Preliminary observations indicate that a subset of the samples exhibited low pH levels following their transfer 

from wholesale establishments to retail outlets. Conversely, other samples demonstrated elevated pH levels. This 

finding serves as substantiated evidence and validation of the observed disparities in the composition of the 

compounds that infiltrate the water. The most prominent of these compounds, as previously highlighted in the 

aforementioned studies, are the most prevalent. 

 

Table.3. Shows the results of the conductivity values of water samples from wholesale and retail stores compared to the 

conductivity values recorded on each bottle. 

Retail outlets, 

T.D.S 

Wholesale outlets, 

T.D.S 

Data recorded on the 

bottle, T.D.S 

Manufacturer's Name NO 

175 75 110-100 Al-Naba 1 

45 40 200-100 Diyafah 2 

80 50 50-40 Ocean 3 

70 45 120-100 Aquasila 4 

185 80 110-100 Aquafina 5 

150 80 120-100 ENO 6 

55 50 110-100 Ojeen 7 

30 25 120-100 Amazon 8 

130 60 120-100 Balvo 9 

155 85 130-100 Hala 10 

95 65 100-90 Dajla 11 

55 70 120-100 Rest 12 

175 85 500-100 Sultan 13 

110 65 130-100 Shaima 14 

80 80 130-100 Marmara 15 

90 25 50-40 NAMAR 16 

 

 
 

Fig.5. Shows the graph comparing the Conductivity values of water samples from wholesale and retail outlets 

The conductivity measurements presented in Table (3) and Figure (5) indicated that the majority, if not all, of the 

results from individual retail outlets exceeded those from wholesale outlets. This finding provides definitive evidence 

that the plastic utilized by these manufacturers was exposed to sunlight during its transportation or due to inadequate 
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storage and handling practices. Higher conductivity values indicate increased leaching of salts from the plastic into 

the bottled water. 

 

Table.4. Shows the results of UV-vis values of water samples from wholesale and retail stores. 

Retail outlets, 

nm 

Wholesale outlets, nm Data recorded on the 

bottle, nm 

Manufacturer's Name NO 

261 209 ---- Al-Naba 1 

241 214 ---- Diyafah 2 

296 262 ---- Ocean 3 

225 209 ---- Aquasila 4 

263 236 ---- Aquafina 5 

295 261 ---- ENO 6 

229 222 ---- Ojeen 7 

241 201 ---- Amazon 8 

290 274 ---- Balvo 9 

300 280 ---- Hala 10 

226 223 ---- Dajla 11 

285 227 ---- Rest 12 

277 231 ---- Sultan 13 

292 241 ---- Shaima 14 

234 205 ---- Marmara 15 

253 210 ---- NAMAR 16 

 

 
 

Fig.6. Shows the graph comparing the UV-vis spectrum of water samples from wholesale and retail outlets 

 

The results of measuring the UV-V is spectrum are shown in Table No. (4) and Figure (6). It was observed that the 

results of the individual retail stores' samples were higher than the results of the wholesale stores. This is conclusive 

evidence of the effect of sunlight on all the plastic used by these manufacturers. 
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Table.5. Shows the results of weighing empty bottles for water samples from wholesale and retail stores. 

Retail outlets, gm Wholesale outlets, gm Data recorded on 

the bottle, gm 

Manufacturer's Name NO 

13.1272 13.3371 ---- Al-Naba 1 

11.2755 11.7124 ---- Diyafah 2 

12.3067 12.3711 ---- Ocean 3 

11.5950 11.9688 ---- Aquasila 4 

13.0195 13.0486 ---- Aquafina 5 

11.7697 11.8770 ---- ENO 6 

12.2440 12.3495 ---- Ojeen 7 

12.8980 13.2111 ---- Amazon 8 

13.6302 13.7076 ---- Balvo 9 

11.7240 12.1616 ---- Hala 10 

11.6865 11.9332 ---- Dajla 11 

13.1646 13.2600 ---- Rest 12 

11.7488 11.8251 ---- Sultan 13 

11.5893 11.7697 ---- Shaima 14 

12.2995 13.2071 ---- Marmara 15 

13.1641 13.3500 ---- NAMAR 16 

 

 
 

Fig.7. The graph shows a comparison between the weight values of empty bottles for water samples from wholesale and 

retail stores 

Finally, the results of the weight measurement of the empty water bottles from each company were analyzed. The 

results, as presented in Table (5) and Figure (7), demonstrate a discrepancy in the weight of empty bottles between 

wholesale and retail stores. A decrease in weight was observed in retail stores compared to wholesale stores, which 

serves as additional conclusive evidence of the negative impact of poor storage and handling. This is attributed to the 

majority of the samples being exposed to sunlight, which in turn affected the drinking water. The substandard quality 

of the plastic used is also a contributing factor. 

Consequently, the weights of the plastic bottles will be presented in Tables (6) and (7), which are currently empty in 

the appendix. This will serve to enlighten researchers and the proprietors of the aforementioned enterprises on the 

sensitive scale, thereby facilitating clarification and serving as a reference point. 
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Conclusion 
The examiner discovered that the bodily characteristics of bottled water, inclusive of pH, conductivity, UV spectrum, 

and bottle weight, were drastically suffering from insufficient managing, storage, and publicity to daylight. The 

examiner identified disparities in pH stages among wholesale and shops, suggesting the capacity for chemical 

leaching from plastic bottles. Conductivity levels have been determined to be increased in stores, suggesting the 

capacity for transportation-associated troubles, particularly in times of sun publicity for the duration of transit. UV 

absorption exhibited a marked increase in retail locations, thereby reinforcing the effects of sunlight. Furthermore, 

empty bottle weights were found to be lighter in retail settings compared to wholesale, indicating potential leakage of 

nanoparticles from the bottles into the water prior to consumption. 

The findings indicate that the type of plastic utilized is of substandard quality and poses a health risk when used for 

drinking water. Additionally, the transport vehicles were found to be deficient in several respects. Most notably, 

these vehicles frequently lacked adequate seals, which resulted in exposure to the sun, particularly during periods of 

high temperature. Furthermore, certain sales outlets have been observed to expose bottled water to sunlight in 

outdoor locations. 

 

Recommendations 
 

This study puts forth a series of recommendations for the drinking water industry. The study proposes the adoption 

of glass or a high-quality type of plastic for water storage as an alternative. The study underscores the significance of 

safeguarding each product batch from sunlight exposure by employing protective coverings, such as paper and 

reinforced wrapping. Furthermore, the study suggests the utilization of specialized vehicles equipped with covered 

boxes during transportation to ensure the product's integrity. The design of these boxes should prioritize the 

protection of the product from sunlight exposure, while also incorporating a cooling system to ensure the integrity of 

the water quality. Furthermore, the study emphasizes the importance of the values inscribed on the label of each 

bottle and underscores the necessity to elucidate the most salient physical quantities, such as pH, conductivity, and 

ultraviolet absorption spectrum. The study calls for the periodic monitoring of companies and the quality of the 

plastic used in packaging to ensure compliance with safety and quality standards. 
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Table.6. shows the experimental results of weighing empty water company bottles on the 

sensitive scale from wholesale stores. 
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Table.7. shows the experimental results of weighing empty water company bottles on the 

sensitive scale from retail stores. 
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