KOREAN J. FOOD SCI.

AFLE

TECHNOL. Vol. 43, No. 4, pp. 504~508 (2011)

KOREANJOURNAL OF

IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

HEY d+ F ofMELLHSI0|=2t =EUH5I0|=2| ol =4
Rl - AEF - ol E
AgRFdem AFHiel, sl EalF

Analysis of Acetaldehyde and Formaldehyde Migrated from Polyethylene
Terephthalate Bottles into Mineral Water

Eui Min Jung', Dong Ju Kim, and Keun Taik Lee*

Department of Food Science, Gangneung-Wonju National University

'Hite

Co.,

Ltd.

Abstract The objective of this study was to determine the extent to which acetaldehyde (AA) and formaldehyde (FA)
migrated from polyethylene terephthalate (PET) bottles into mineral water during storage at 25 and 35°C for 240 days.
Generally, AA and FA were observed to migrate more at 35°C than at 25°C. The amount of FA in the samples irradiated
under UV lamps was higher than in those stored in the dark over the storage period and vice versa for AA. Using a
triangular test, the sensory panels distinguished a difference between one sample and the other two mineral water samples
that had been exposed to UV lamps after 60 days of storage at 35°C (p<0.05). At this time, FA and AA concentrations
were measured at 267.4 and 515.3 g/L, respectively. After 120 days, an independent mineral water sample from the other
two samples in all treatments could be distinguished by the panel members at a significance level of p<0.001.
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Table 1. Specifications of the UV lamp used for irradiation of
PET bottled water

Size (mm
UV type (mm) Lamp UV output
Length  Caliber current (A) (W)
A 288.3 16 pipe 0.15 1.0

Table 2. Conditions of HPLC for the analysis of formaldehyde
and acetaldehyde

Model Agilent 1100 Series

Column Zorbax ODS (C18) (250 mmx4.6 mmx5 pm)
Column oven 50°C

Mobile phase A: acetonitrile, B: water

Flow rate 1.0 mL/min

Gradient 55% (A)-18 min-80% (A)-3 min-100% (A)
Injection volume 10 uL

Detection UV at 360 nm
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Fig. 1. Changes in the formaldehyde concentration according to
storage time and temperature, and UV irradiation of mineral
water packed in the PET bottle and stored up to 240 days.
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Fig. 2. Changes in the acetaldehyde concentration according to
storage time and temperature, and UV irradiation of mineral
water packed in the PET bottle and stored up to 240 days.
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Table 3. Triangular sensory test according to storage time of
PET stored mineral water

Storage Storage Wrong  Correct Frequency Significant
(day) answer  answer level (%)
25/dark 18 10 28 -
35/dark 14 14 28 -
! 25/UV 22 6 28 -
35/UV 18 10 28 -
25/dark 14 8 22 -
35/dark 11 11 22 -
30 25/UV 15 7 22 -
35/UV 12 10 22 -
25/dark 19 5 24 -
35/dark 13 11 24 -
60 25/UV 16 8 24 -
35/UV 11 13 24 5
25/dark 13 10 23 -
35/dark 8 15 23 1
% 25/UV 12 11 23 -
35/UV 1 16 23 0.1
25/dark 4 20 24 0.1
35/dark 1 23 24 0.1
120 25/UV 2 22 24 0.1
35/UV 1 23 24 0.1
25/dark 3 20 24 0.1
35/dark 1 23 24 0.1
150 25/UV 2 22 24 0.1
35/UV 1 23 24 0.1
25/dark 3 21 24 0.1
35/dark 1 23 24 0.1
180 25/UV 1 22 24 0.1
35/UV 1 23 24 0.1
25/dark 2 22 24 0.1
35/dark 0 24 24 0.1
210 25/UV 2 22 24 0.1
35/UV 0 24 24 0.1
25/dark 1 23 24 0.1
35/dark 0 24 24 0.1
240 25/UV 1 23 24 0.1
35/UV 0 24 24 0.1
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