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چکیده

0/05

0/05

PET آب  هاي بطري شده، آنتیموان، کبالت، بطري  هاي واژگان کلیدي:
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مقدمه
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0C

گرم   8×8 mm2

 0C

 (Inductively 

  Coupled Plasma–Atomic Emission Spectroscopy)

 

 (31 ± 4/6 0C)
0C

 40 0C 

 65 0C

0C

cc

شکل 1: مقدار میانگین آنتیموان در نمونه ها در دو فصل بهار و تابستان

شکل 2: تغییرات غلظت آنتیموان در زمان هاي مختلف در شرایط نگه داري در دماي بیرون
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CC

pH

 ICP-AES 

  

 SPSS

یافته ها

مقایسه وضعیت نمونه ها در ابتداي مطالعه

(P≤ 0/05 )

0/05 ppb 

 ppb از 

شکل 3: تغییرات غلظت آنتیموان در زمان هاي مختلف در شرایط نگه داري در دماي اتاق

  400Cشکل4: تغییرات غلظت آنتیموان در زمان هاي مختلف در شرایط نگه داري در دماي

زمان

زمان
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مقایسه تغییرات غلظت فلز سنگین نمونه  ها در هر یک از شرایط

الف.

0C

ب.
0C

    ><<<<((<( <.(P> )

0C ج. 

  

65 0C شکل 5: تغییرات غلظت آنتیموان در زمان هاي مختلف در شرایط نگه داري در دماي

80 0C شکل 6: تغییرات غلظت آنتیموان در زمان هاي مختلف در شرایط نگه داري در دماي
زمان

زمان
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 .(P> )

 5 ppb

65 0C .د

 0C .ث

نتایج وضعیت نمونه  ها در زمان آخر مطالعه براي هر یک از 

شرایط در میانگین 2 فصل

 0C 
0C  80

.(P> )

مقایسه میزان فلزات سنگین بطري هاي شفاف و رنگی

شکل 8: مقدار فلزات سنگین بطري هاي شفاف و رنگ

شکل7: مقدار غلظت آنتیموان در روز آخر در هر دما (میانگین بهار و تابستان)
زمان
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 10 ppb 

بحث

 PET  

 Sb
2
O

3
 

 1 ppb 

 

11 ppb 

 EPA ،WHO 

 ppb   Sb 

Westerhoffa)  

0/095 -0/521 ppb 

ppb   (USEPA) 6 است

5 116 ppb

 0/226  0/160 ppb 

1/01  0/59 ppb

ppb

 2/54  1/58

6

  7 ppb    

  UV 14 /4 ppb

 ppb

 6  ppb ppb 5

 56 ppb  ppb 

6 ppb 4

 ppb

ppb

ppb

 .(p>
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 (Cheng)  

  PH 

 (MCL) 

  Al، V، Cr، Mn، Co،  

 Ni، Cu, As، Se،  Mo، Ag، Cd، Ba، Tl، Pb 

 MCL 

   Sb

 Sb  

 PET 

  Sb  (Shotyk) 6

 (Hansen) 6

pH 

236/61 ± 6/89 mg/kg  

  22/34± 1/ 69 

 PET  mg/kg

 13 ± 35  mg/kg

 Co  Sb 

6  Co  Sb 

  mg/kg  PET 

 mg/kg

 (man-whiteny)

 

 (P> )

نتیجه گیري 

0C

6 80 0C

تشکر و قدردانی

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

he
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
6-

21
 ]

 

                             8 / 10

https://ijhe.tums.ac.ir/article-1-29-en.html


1 - Kokkinakis EN, Fragkiadakis GA, Kokkinaki AN. 

Monitoring microbiological quality of bottled water 

as suggested by HACCP methodology. Food Control. 

2008;19:957–61.

2-Venieri D, Vantarakis A, Komninou G, Papapetropoulou 

M. Microbiological evaluation of bottled non-

carbonated (still) water from domestic brands in 

Greece. International Journal of Food Microbiology. 

2006;107:68–72.

3 - Benito Armas A, Sutherland  JP. A survey of the 

microbiological quality of bottled water sold in the UK 

and changes occurring during storage. International 

Journal of Food Microbiology.1999;48:59–65.

4 –Krachler M, Shotyk W. Trace and ultra trace metals 

in bottled waters: Survey of sources worldwide and 

comparison with refillable metal bottles. Science of 

the Total Environment. 2009;407:1089-96.

5 - Yousefi Z, Ziaei Hezarjaribi H, Enayati AA, 

Mohammadpoor RA. Parasitic contamination of 

wells drinking water in Mazandaran Province. Iranian 

Journal of Environmental Health Sciences and 

Engineering. 2009;6:241-46.

6–Filho N, Santana AS, Cruz AG. Commercialization 

conditions and practices influence the microbiological 

quality of mineral waters. Journal of Food 

Protection.2008;71:1253–57.

7 –Kereszte S, Tatar E, Mihucz  VG, Virag I, Majdik 

C, Zaray G. Leaching of antimony from polyethylene 

terephthalate (PET) bottles intomineral water. Science 

of the Total Environment. 2009;407:4731–35.

8–Westerhoffa P, Prapaipong P, Shock E, Hillaireau A. 

Antimony leaching from polyethylene terephthalate 

(PET) plastic used for bottled drinking water. Water 

Research. 2008;42:551–56.

9 - Cheng X, Shi H, Adams C, Yinfa M. Assessment 

of metal contaminations leaching out from recycling 

plastic bottles upon treatments. Environmental 

Science Pollution Research. 2010;17:1323–30.

10– Shotyk W, Krachler M. Contamination of bottled 

waterswith antimony leaching frompolyethylene 

terephthalate (PET) increases upon Storage. 

Environmental Science and Technology. 

2007;41:1560-63.

11 - Al-Saleh I, Al-DoushI. Survey of trace elements 

in household and bottled drinking water samples 

collected in Riyadh, Saudi Arabia. Science of the 

Total Environment. 1998;216:181-192.

12 – Soupioni M J, Symeopoulos BD, Papaefthymiou 

HV. Determination of trace elements in bottled water 

in Greece by instrumental and radiochemical neutron 

activation analyses. Journal of Radioanalytical and 

Nuclear Chemistry. 2006;268:441–44.

13– Saleh MA, Ewane E, Jones J, Wilson BL. Chemical 

Evaluation of Commercial Bottled Drinking Water 

from Egypt. Journal of Food Composition and 

Analysis. 2001;14:127-52.

14 - Hansen H, Pergantis S. Detection of antimony 

species in citrus juices and drinking water stored 

in PET containers. Journal of Analytical Atomic 

Spectrometry. 2006;21:731–33.

15 - Cheng X, Shi H, Adams C. Assessment of metal 

contaminations leaching out from recycling plastic 

bottles upon treatments. Environmental Sciences 

Pollution Research. 2010;17:1323–30.

16 – Shotyk W, Krachler M, Chen B. Contamination of 

Canadian and European bottled waters with antimony 

from PET containers. Journal of Environmental 

Monitoring. 2006;8:288–92.

17 – Hansen C, Tsirigotaki A, Bak SA, Pergantis SA, 

Sturup S, Gammelgaarda B, et al. Elevated antimony 

concentrations in commercial juices. Journal of 

Environmental Monitoring. 2010;12:822–24.

18 – Baba A. Erees FS. Hicsonmez U. Cam S. An 

assessment of the quality of various bottled mineral 

water marketed in Turkey. Environmental Monitoring 

and Assessment. 2008;139:277–85.

19- Guler C. Evaluation of maximum contaminant 

levels in Turkish bottled drinking waters utilizing 

parameters reported on manufacturer’s labeling and 

government-issued production licenses. Journal of 

Food Composition and Analysis. 2007;20:262–72.

20- Ahmad M, Bajahlan A. Quality comparison of tap 

water vs. bottled water in the industrial city of Yanbu 

(Saudi Arabia). Environmental Monitoring and 

Assessment. 2009;159:1–14.

21- Jahed Khaniki GR, Mahdavi M, Ghasri A, Saeednia 

S. Investigation of nitrate concentrations in some 

bottled water available in Tehran. Iranian Journal of 

Health and Environment. 2008;1(1):45-50.

منابع

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

he
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
6-

21
 ]

 

                             9 / 10

https://ijhe.tums.ac.ir/article-1-29-en.html


Suvey of Antimony and Cobalt Leaching
 into Bottled Waters Packaged by PET 

Mahmood Alimohamadi1, Ebrahim Aghaee Molaee1, Ramin Nabizadeh Nodehi1, Gholam Reza Jahed1, Sasan Rezaee1, 

Akbar Goldasteh2, Shahrokh Nazmara1, Hassan Aslani1

Iran. J. Health & Environ., 2012, Vol. 5, No. 2

Received; 04 Dِecember 2011    Accepted; 31 January 2012

1Department of Environmental Health, Faculty of Health, Tehran Universityof Medical Sciences, Tehran, Iran

2Department of Statistics, Faculty of Basic Sciences, University of Sciences and Culture, Tehran, Iran 

ABSTRACT
Background and Objectives: Heavy metals including antimony and cobalt as two contaminant 

factors leach from polyethylene terephthalate packages into water under some conditions. Therefore, 
their detection was concerned at different storage conditions. 

Materials and Methods: Five time-temperature treatments were carried out for 5 water samples. 
Storage conditions were defined as following: at outdoor and sunlight ambient temperature, room 

temperature, and at 40˚C at different intervals for 8 weeks, at 65˚C for 6 weeks and 80˚C for 7 
days. Detection was performed by ICP-AES method and the data analysis was processed by SPSS 

software.
Results: Antimony concentration increased by storage time at all temperatures and for all samples, 

however enhancing proportion was different in samples. At outdoor, 40˚C and room temperature, 
concentration increase was below the MCL by the end of storage period. But at 65˚C and 85˚C, 

antimony concentration exceeded MCL by study time and the difference between samples 4 and 5, 
for example, was significant (p≤0.05). Cobalt concentration at the beginning and during the study 

was also too less and lower than the detection limit.
Conclusion: By increasing temperature and time, leaching of antimony into water increases. 

Moreover, sunlight has effect but not noticeable at the temperature of present study. In this study, 
blue or clear packaging had no significant effect on antimony leakage (P>0.05).

Key words: Bottled water, Antimony, Cobalt, PET bottles    
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