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Abstract

The purpose of this study was to evaluate the quality of fresh-cut lettuce after a washing treatment with aqueous
thyme extracts of differing concentration. Four different concentrations of thyme extract were employed: 0.001%
(w/v, TEA), 0.005% (w/v, TEB), 0.01% (w/v, TEC), 0.05% (w/v, TED), while distilled water was used as a control.
Measurements of O, concentration, CO, concentration, total aerobic bacteria, CIE L', a’, b, browning index, total
phenolic contents and enzymatic activities were investigated on day 0, 1, 3, 5, and 7 at 10°C. The O, concentration
in TEB were higher than those in other samples during storage, and the CO, concentration in TEB and TEC were
significantly lower than in other samples on day 7. There was no significant difference in the total aerobic bacteria
counts between treatments (p<0.05). The samples treated with TEB and TEC showed higher L’ (lightness) values,
but lower browning indexes, total phenolic compound levels, and enzymatic activities (polyphenol oxidase, peroxidase)
than other samples during storage. Specifically, on day 7, the browning index of Cont reached 0.25, while those
in the TEB and TEC were about 0.15. The L" in Cont decreased from 69.50 to 58.92, while TEB and TEC were
values of 65.61 and 63.20, respectively. These results reveal that 0.005-0.01% thyme extract was effective as a
washing treatment inhibited the browning of fresh-cut lettuce and is thus expected to be a useful natural extract
for maintaining the quality of fresh-cut lettuce.
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Fig. 1. Changes in the oxygen and carbon dioxide concentration of
treated fresh-cut lettuce during storage.

Cont, distilled water; TEA, 0.001% (w/v) thyme extract; TEB, 0.005% (w/v) thyme
extract; TEC, 0.01% (wfv) thyme extract; TED, 0.05% (w/v) thyme extract.

Value represent means=SD (n=3). Bar with different letters are significant statistical
difference (p<0.05) by Duncan’s multiple range test.
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Table 1. Changes in the CIE L", a*, and b" values of fresh-cut lettuce treated with different thymine extract during storage

Storage period Color Treatment”
(day) value Cont TEA TEB TEC TED
L 69.50+4.04°2 69.50+5.78" 69.50+2.96" 69.57+3.86° 69.41+3.71°
0 a’ -1.99+0.38" -2.032051° -1.9820.58" -1.94£0.44° 2112031
b 497097 5.13+1.04° 4.98+1.12° 5.14+097° 5.03+2.39°
L 68.40+3.96" 68.46:490" 68.12£5.24" 68.0826.63" 68412785
1 a 2.19+0.80° -2.20£0.69" 2132041 2142031 2.03£1.02"
b 4911.72° 4,991 68" 4.90+1,02° 4.9240.82° 5.062.36"
L 64.4414,95° 66.00£2.56" 67.10£1.83" 67.152.56" 65.6025.73"
3 a’ 2.55:0.76" -120£1.03" -2.00£025" -195:0.72" 2.24+041°
b 6.5241.57 4.84+2.79° 5.38+0.77" 526+131° 567+1.36"
L 59974527 62.96£4.53™ 65.8744.62" 64.00£3.86™ 60.57+4.61™
5 a’ -1.680.75" -1.7420.62° -1.79£0.66" -1.86£0.46" -1.94£0.33*
b 5.311.52° 5.16+0.93" 5.11£1.25° 4.96+0.69° 5112067
L 58.92+5.62° 62.30+2.91% 65.61+5.66" 63.20+6.78" 61.33+2.25%
7 a' 0.2842.19° -0.36+1.48" -091£1.28" 0.76£1.58" -0.16+1.69"
b 10.55+4.42° 8.8623.34° 72542.98° 8.4822.86" 10.33+4.33*

Cont, distilled water; TEA, 0.001% (wjv) thyme extract; TEB, 0.005% (wjv) thyme extract; TEC, 0.01% (wjv) thyme extract; TED, 0.05% (w/v) thyme extract.
MValue represent meanstSD (n=15). Different letters in the same row indicate significant statistical difference (p<0.05) by Duncan’s multiple range test.
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Fig. 2. Changes in the browning index of fresh-cut lettuce treated
with different thymine extract during storage.

Cont, distilled water; TEA, 0.001% (w/v) thyme extract; TEB, 0.005% (w/v) thyme
extract; TEC, 0.01% (wfv) thyme extract; TED, 0.05% (w/v) thyme extract.

Value represent means=SD (n=3). Bar with different letters are significant statistical
difference (p<0.05) by Duncan’s multiple range test.
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Fig. 3. Changes in the total phenolic contents of fresh-cut lettuce

treated with different thymine extract during storage.

Cont, distilled water; TEA, 0.001% (w/v) thyme extract; TEB, 0.005% (w/v) thyme
extract; TEC, 0.01% (w/v) thyme extract; TED, 0.05% (w/v) thyme extract.

Value represent means=SD (n=3). Bar with different letters are significant statistical
difference (p<0.05) by Duncan’s multiple range test.
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Value represent meanstSD (n=3). Bar with different letters are significant statistical
difference (p<0.05) by Duncan’s multiple range test.
Cont, distilled water; TEA, 0.001% (w/v) thyme extract; TEB, 0.005% (w/v) thyme
extract; TEC, 0.01% (wfv) thyme extract; TED, 0.05% (w/v) thyme extract.
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Table 2. Changes in the total aerobic bacteria of fresh-cut lettuce
treated with different thymine extract during storage

Treatment”
Day
Con TEA TEB TEC TED
0 424+0.129  425+009° 4261007 4224009°  427+0.11°
1 4355067 4.350.16" 4.38+0.11°  4.37+0.09" 4.45+0.09"
3 4.6410.12"  4.6910.12° 4.65t096" 4.67£0.13°  4.6010.10*
5 52410.07° 54010.14* 544%0.19° 5.3810.16* 5.32%0.18"
7 6.260.13"  637+007" 640£0.07° 6251007 6.360.07°

Cont, distilled water; TEA, 0.001% (wjv) thyme extract; TEB, 0.005% (w/v) thyme
extract; TEC, 0.01% (wfv) thyme extract; TED, 0.05% (w/v) thyme extract.

MWalue represent means+SD (n=15). Different letters in the same row indicate significant
statistical difference (p<0.05) by Duncan’s multiple range test.
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