
UNIVERSITI PUTRA MALAYSIA 

AWARENESS LEVEL OF DRINKING WATER QUALITY, 
PHARMACEUTICAL HANDLING AND OCCURRENCE OF 

PHARMACEUTICAL RESIDUES IN DRINKING WATER WITH ITS 
POTENTIAL HUMAN HEALTH RISK AMONG PUTRAJAYA 

RESIDENTS  

MAIZATUL ZAHIRAH BINTI MOHD RASID 

lp 
FPSK4 2019 30 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



ABSTRACT 

AWARENESS LEVEL OF DRINKING WATER QUALITY, 
PHARMACEUTICAL HANDLING AND OCCURRENCE OF 

PHARMACEUTICAL RESIDUES IN DRINKING WATER WITH ITS 
POTENTIAL HUMAN HEAL TH RISK 

AMONG PUTRAJA YA RESIDENTS 

MAIZA TUL ZAHIRAH BINTI MOHD RASIDD 

Introduction: The occurrence of pharmaceuticals throughout aquatic environment 
Introduction: The occurrence of pharmaceuticals throughout aquatic environment 
such as lakes, river and drinking water sources has been widely discussed and raised 
questions on potential impact to human health. Objectives: This study assessed levels 
of knowledge, attitude and practice of drinking water quality and human 
pharmaceuticals handling involving Putrajaya residents and investigated 
pharmaceuticals residues occurrence to evaluate the potential human health risks in 
Putrajaya, Malaysia. Methodology: The study was conducted by distributing 
questionnaires and collecting drinking water samples from 80 households in 
Putrajaya. The drinking water samples undergo in-vitro digestion process and were 
extracted by using solid phase extraction then analysed by Enzyme-linked 
Immunosorbent Assay (ELISA) for the detection of nine selected pharmaceuticals 
residues (amoxicillin, caffeine, chloramphenicol, ciprofloxacin, dexamethasone, 
diclofenac, nitrofurazone, sulfamethoxazole, and triclosan). The risk quotient (RQ) 
was calculated to assess the potential health risks. Results: This study determined the 
knowledge of Putrajaya residents for drinking water quality and human 
pharmaceuticals handling was poor, the attitude and practice were considered good. 
Revealed the pharmaceuticals detection in all drinking water sample with the highest 
concentration of caffeine (0.410 ng/L) followed by triclosan (0.363 ng/L), 
dexamethasone (0.323 ng/L), ciprofloxacin (0.322 ng/L), amoxicillin (0.311 ng/L), 
nitrofurazone (0.186 ng/L), chloramphenicol (0.172 ng/L), sulfamethazole (0.165 
ng/L) and diclofenac (0.138 ng/L). Results from RQ ratio which are less than 1 
(RQ<l) for all pharmaceuticals indicated no appreciable potential health risk from 
all drinking water samples. Conclusion: This quantitative occurences of 
pharmaceutical residues in drinking water can be considered as proactive human 
health risk assessment and help in water risk management and regulation in 

Malaysia 

Keywords: Pharmaceuticals, drinking water, awareness, potential health risk 
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ABSTRAK 

TAHAP KESEDARAN KUALITI AIR MINUMAN, PENGENDALIAN 
FARMASEUTIKAL DAN TABURAN SISA FARMASEUTIKAL DALAM 

AIR MINUMAN DENG AN POTENSI RISIKO KESIHAT AN DI 
KALAN GAN PENDUDUK DI PUTRAJA YA, MALAYSIA 

MAIZA TUL ZAHIRAH BINTI MOHD RASIHD 

Pengenalan: Taburan filrmaseutikal di seluruh persekitaran akuatik seperti tasi� 
sungai dan sumber air minum telah dibincangkan secara meluas dan menimbulkan 
persoalan mengenai potensi kesan kepada kesihatan manusia. Objektif: Kajian ini 
menentukan pengetahuan, sikap dan amalan kualiti air minuman dan pengendalian 
farmaseutikal melibatkan warga Putrajaya dan menyiasat taburan sisa-sisa 
farmaseutikal dalam air minuman dan menilai potensi risiko kesihatan manusia di 
Putrajaya, Malaysia. Kaedah: Kajian ini dilakukan dengan mengedarkan borang soal 
selidik dan mengumpul sampel air minuman dari 80 isi rumah di Putrajaya. Sampel 
air minuman menjalani proses pencemaan 'in vitro· dan telah d iekstrak dengan 
menggunakan pengekstrakan fasa pepejal yang kemudian dianalisis melalui 
'Enzyme-linked lmmunosorbernt Assay' (ELISA) untuk pengesanan sembilan sisa 
farmaseutikal terpilih (amoxicillin, kafein, chloramphenicol, ciprofloxacin, 
dexamethasone, diclofenac, nitrofurazone, sulfamethoxazole, dan triclosan). 
diperolehi untuk nilai paras setara air minum (DWEL) bagi setiap farmaseutikal. 
Nisbah risiko (RQ) dinilai dengan membandingkan DWEL dengan kepekatan 
farmaseutikal yang diukur. Hasilnya dianggap tidak ada risiko kesihatan yang 
berpotensi apabila nisbahnya kurang dari 1. Basil: Kajian ini menentukan 
pengetahuan penduduk Putrajaya untuk kualiti air minum dan pengendalian farmasi 
manusia adalah rendah, sikap dan praktik dianggap tinggi. Sisa farmaseutikal dapat 
dikesan dalam semua sampel air minum dengan kepekatan kafein (0.410 ng / L) 
diikuti oleh triclosan (0.363 ng/L), dexamethasone (0.323 ng/L), ciprofloxacin (0.322 
ng/L), amoxicillin (0.311 ng/L), nitrofurazone (0.186 ng/L), chloramphenicol (0.172 
ng/L), sulfamethazole (0.165 ng/L) and diclofenac (0.138 ng/L). Hasil daripada 
nisbah RQ yang kurang daripada 1 (RQ <I) untuk semua farmaseutikal menunjukkan 
tiada risiko kesihatan manusia yang ketara daripada semua sampel air minuman. 
Kesimpulan: Taburan kuantitatif terhadap sisa farmaseutikal dalam air minuman 
boleh dianggap sebagai penilaian risiko kesihatan manusia yang proaktif dan 
membantu dalam pengurusan dan peraturan risiko air di Malaysia. 

Kata kunci: Farmaseutikal, air minuman, kesedaran, potensi risiko lcesihatan 
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CHAPTER2 

LITERATURE REVIEW 

2.1 Pharmaceuticals 

According to WHO (2011), phannaceuticals can be defined as natural or 

synthetic chemicals that can be found in prescription medicines, over-the-counter 

therapeutic drugs and veterinary drugs. There are different therapeutic classes for all 

pharmaceuticals. Therapeutic classes are the tenn that is used the pharmaceutical 

industries to describe the drugs which are classified into the different groups according 

to their chemical structure, characteristics and how they benefit and treat diseases 

(Natural Wellness, n.d.). There are several different therapeutic classes focused in this 

study such as antibiotic, central nervous system (CNS) stimulant, nonsteroidal anti­

inflammatory drugs (NSAID), glucocorticoids and veterinary drugs. 

Antibiotics which also known as antibacterial are medication for any infection 

that used to destroy or slow down the growth of the bacteria. However, the overuse of 

antibiotic is contributing to the growing bacterial infection and becoming resistant to 

antibacterial medication (CDC, 2017). Antibiotic resistant bacteria cannot be fully 

inhibited or killed by an antibiotic even the antibiotic have worked effectively before. 

Example of antibiotics that commonly used are amoxicillin, doxycycline, cephalexin, 

ciprofloxacin, clindamycin, metronidazole, azithromycin, sulfamethoxazole and 

levofloxacin (Anderson, 2016). 
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Figure 3.1: Methodology flow of the study 
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Figure 3.2: Location map of Putrajaya for drinking water sampling sites 
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Malaysia was in Top 50 of Coffee Consuming Countries ranked at 45 with 1.3 kg per 

capita. Caffeine is most consumed classed as central nervous system (CNS) stimulant 

to boost brain activity with increase energy, attention and alertness, elevate blood 

pressure, heart rate and respiratory rate. Al Qaim et al. (2017) stated that caffeine 

content in medicine tablet such as anacin and excedrin is within range of 30-200 mg 

concentration per tablet. This can be related with the location ofSemenyih River which 

is near to most contribution of caffeine residue such as residential area and health 

services (hospitals and clinics). The occurrence may from consumption of caffeine 

followed excretion process and improper disposal such as flushing unwanted or excess 

drugs down toilets and sinks. 

4.3 Potential human health impact of pharmaceuticals exposure 

From the RQ results by considering measured concentration and DWEL value, 

all selected pharmaceuticals indicated RQs less than 1 (RQ<l) pose no appreciable 

human health risk, shown in Table 4.5. Human health risk may possibly occur when 

the HQ value is more than 1 (HQ> 1 ). However, according to (Schwab et al., 2005) 

some human-use pharmaceuticals characteristics could trigger a more thorough 

evaluation of their risk to human health. 
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Table: Huard Quotients of pharmaceuticals residues in drinking waters 

Pharmaceuticals 

Chloramphenico I 

N itrofurazone 

Ciprofloxacin 

Sulfamethoxazole 

Amoxicillin 

Diclofenac 

Dexamethasone 

Triclosan 

Caffeine 

Hazard Quotients 

6.556 X 1 o-lO

5.237 X 10-9

5.384 X 10-8

3.485 X 1 o-lO

6.683 X 10-9

2.946 X 10-S 

4.884 X 10-6

1.992 X 10-9

7. 15 8 X 1 o-l O

Even though the concentration detected were extremely low and all 

pharmaceuticals pose no appreciable human health risk, this study can be considered 

a proactive human health risk assessment of pharmaceuticals in Malaysia drinking 

waters and as references for future risk management in Malaysia. This emerging 

pollution was becoming concern due to pharmaceuticals is other endocrine disrupting 

compounds (EDCs) that introduced into natural water system that threaten aquatic 

populations and impact human health. According to Crawford et al. (2017). EDCs can 

work in combination with their by-product or other EDCs, but it is difficult to identify 

potential EDCs as there is absence of endocrine disrupting testing data. The possible 

effects on humans could include reductions in male fertility, abnormalities in male 

reproductive organs, decline in number of males born, increase in female reproductive 

diseases including early puberty, fertility problems increase in memory loss and 

reproductive cancer. 
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CHAPTER5 

CONCLUSION AND RECOMMENDATION 

In conclusion, the knowledge of Putrajaya residents for drinking water quality 

and human pharmaceuticals handling was poor, the attitude and practice were 

considered good. The selected pharmaceuticals residues were detected in all drinking 

water samples and caffeine was the highest detected pharmaceutical residues with 

mean concentration of 0.382 ng/L. The RQ values were less than one which indicates 

no potential human health risk for all pharmaceutical residues. Even though it was no 

potential human health risk, future research in these areas may be beneficial to better 

characterize potential health risks from long-term, low-level exposure to 

pharmaceuticals residues, particularly for sensitive sub populations. This study can be 

considered as proactive human health risk assessment of pharmaceuticals in Malaysia 

drinking waters. 

The awareness among consumer should be increased by promoting and 

organize education program related to the adverse health effect in consuming 

pharmaceuticals via drinking water and the proper ways of disposing expired or unused 

pharmaceuticals by returning it back to the hospitals or clinics. Besides, to reduce the 

occurrence of pharmaceuticals in drinking waters, enforcement should be made for 

pharmaceuticals manufacturer in controlling their pharmaceuticals effluent. Besides, 

to upgrading water treatment plant into full advanced process is required high cost, 

other ways to reduce this emerging pollutant can be started from consumer itself. 
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