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ABSTRACT 

Bottled water consumption is an increasing world-wide 
phenomenom. Most bottled water is bottled in polyethyl 
teraphthalete (PET) packages that can leak formaldehyde 
and acetaldehyde generated during synthesb. The preseace 
of these toxic compounds was analyzed with high
performance liquid chromatoaraphy (HPLC) and 
derivatization with 2,4-dinitrophenylhydrazine (DNPH). 
No significant results were found but maay fUture 
implications for bottled water packacina: were discovered. 

INTRODUCTION 

The current growth rate of bottled water industry is 
25%. The main reason for this rapid growth is the taste 
of chemicals, particularly chlorine, used for purification 
of tap water (Mutsuga et al., 2005). In year 2009, 
bottled water sales accounted for 44% of the market 
volume for non-alcoholic drinks in Europe, with an 
average individual consumption of 105 L per year. 
Polyethylene teraphthalete (PET) is polyester used in a 
wide number of applications. PET has good properties 
such as transparency, light weight, strength, 
permeability, and high resistance to chemicals 
recyclability, which makes it suitable in food packaging 
(Bach et al., 20 12). 

PET is obtained by gradual polymerisation of 
teraphthalic acid and ethylene glycol. The first level 
includes dimethylteraphthalete transesterification with 
ethylene glycol or esterification ofteraphthalic acid with 
ethylene glycol accompanied with the formation of bis 
(2-hydroxy-ethyl) terephthalate. The second level is the 
polycondensat(on of esters, bis [2-hydroxy-ethyle) 
terephthalate and formation of polyethylene 
teraphthalate (PET). 

Acetaldehyde and formaldehyde are formed during 
the polymerization of PET bottles. After cooling, 
acetaldehyde and formaldehyde remain trapped in the 
walls of PET bottle and may migrate into the water after 
filling and storage (muhamad et al., 2011). Due to the 
high volatility of acetaldehyde and formaldehyde, there 
is a great chance of migration from PET bottle to the 
packed contents. High temperature and UV radiations 
may accelerate the possible migration of substance; 
consequently this could lead to change the taste and 
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odor of the bottled drinking water (Azra et al., 20 12; 
Muhamad et al., 20 II). 

MATERIALS AND METHODS 

Some bottled water samples were drawn from the 
markets where they still in the validity period for human 
consumption. 

Storage Study: 

The outline of the storage study is in Figure I. The 
equipment used were: 

•Incubator 

•UVB bulb (295-315 nm) 

•Aluminum foil 

One incubator was calibrated at 25"C and other one 
at 45"C. 

UVB bulbs (295-315 nm) were installed inside the 
incubator and stored the sample at 25"C and 45"C. The 
samples at the time zero and after 15 days of storage at 
refrigerator temperature were taken for different 
analysis. 

Measuring UV Intensity 

Ultraviolet light intensity was measured using an 
EIT UV icure Plus 2 (Sterling, VA, USA). The machine 
was placed in one incubator directly under the UVB 
light bulb for one hour. The intensity was then recorded 
from the machine and used to calculate dosage for the 
samples in the storage study. 

Chemical Analysis: 

Acetaldehyde 2,4-DNPH and Formaldehyde 2,4-DNPH 
standards were purchased from Sigma-Aldrich (St. 
Louis,MO, USA). Acetonitrile (HPLC grade). Sodium 
Citrate, Citric Acid, Sodium Chloride and Hydrochloric 
Acid (all reagent grade) was purchased from JT 
Baker/Avantor (Center Valley, PA, USA). The 
derivatizing reagent, 700/o 2,4- dinitrophenylhydrazine 
(DNPH, reagent grade), was .also purchased from 
Sigma-Aldrich (St. Louis, MO, USA). Other equipment 
used included 500mL black screw cap bottles, plastic 
transfer pipettes and pH paper (Nasca, Salida, CA, 
USA), and sonicator (55"C, Branson 2510, Processing 
Equipment and Supply, Cleveland, OH, USA). 
















