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Abstract

The purpose of this study was to evaluate the quality of fresh-cut lettuce after a washing treatment with differing
concentrations of mixed natural extract. Five different treatments were employed: distilled water, sodium hypochlorite
(C1), 20% mixed natural extract (Na-1), 60% mixed natural extract (Na-3), and 100% mixed natural extract (Na-5).
Measurements of carbon dioxide concentration, enzymatic activities, total aerobic bacteria, and sensory evaluation
were investigated on day 1, 2, 3, and 5 at 5C. The CO, concentration in lettuce treated with Cl was significantly
higher than that in other samples on day 5, and it remained generally low during the storage period in that treated
with Na-5. The enzymatic activities (POD (peroxidase) and PAL (phenylalanine ammonia lyase) activities) in lettuce
treated with Na-5 and Na-3 were low during the storage, and were significantly higher in lettuce treated with
Cl than that in other samples on day 5. Total aerobic microbial count increased during storage, specifically on
day 5, and was 6.53+0.08 log CFU/g in lettuce treated with Cl, while those in lettuce treated with Na-5 was
6.22+0.18 log CFU/g and significantly different. In case of sensory evaluation, there was no significant difference
between the washing treatments in off flavor and smell. Color and overall acceptability in Na-5 was higher than
that treated with Cl. The results revealed that the washing treatment of mixed natural extracts primarily containing
rosemary extracts could be used to wash fresh-cut lettuce.
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AHA S o] &g AT A FY A& n|gEol 9gt
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A7 194 28 Wl CO, =T 39+06%= thE A 2]
Hlg] fejhez v Frglon, A% 7zt Fet
10.340.4-14.1+02% 2 T3 W2 F=2 FA 5T

25

20 |

Carbon dioxide concentration (%)

1 2 3 5
Storage period (day)
Fig. 1. Changes in the carbon dioxide concentration of fresh-cut
lettuce during storage.

Co, distilled water; Cl, sodium hypochlorite; Na-1, 20% mixed natural extract, Na-3,
60% mixed natural extract; Na-5, 100% mixed natural extract.

Value represent meanstSD (n=3). Bar with different letters are significant statistical
difference (p<0.05) by Duncan’s multiple range test.
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2 o] gtk A7 194 Co 2]+ Z Na-1 A 2]7-2] POD
ZA S 119.7+16.6 L 117.5+14.8 unit/g/min ©- & Na-5 2]
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Fig. 2. Changes in the peroxidase (POD) activity of fresh-cut lettuce
during storage.

Co, distilled water, Cl, sodium hypochlorite; Na-1, 20% mixed natural extract, Na-3,
60% mixed natural extract; Na-5, 100% mixed natural extract.

Value represent meanstSD (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 phenylalanine ammonia lyase (PAL) activity of
fresh-cut lettuce during storage.

Co, distilled water, Cl, sodium hypochlorite; Na-1, 20% mixed natural extract, Na-3,
60% mixed natural extract; Na-5, 100% mixed natural 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. 4. Changes in total aerobic bacteria of fresh-cut lettuce during
storage.
Co, distilled water; Cl, sodium hypochlorite; Na-1, 20% mixed natural extract, Na-3,
60% mixed natural extract; Na-5, 100% mixed natural extract.

Value represent meanstSD (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 sensory evaluation of fresh-cut lettuce during storage
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el 3 A 124 al A7
f’a E‘rE Al tel] vlell freld oz =4 o

[}
A% 2dAE Alelsta e

A7 7133l A €]

Storage period

(day) Co” a Na-1 Na-3 Na-5
1 2241479 2.1£12* 2.6+14" 25109 2.7+0.7
2 1.9+0.8" 2.1409° 2.5+15" 27413 2815
Off flavor
3 25%1.4° 27415 28416 30+1.6" 31+1.5°
5 29414 34+1.5° 2.8+15" 32413 33414
1 19+1.6° 43:1,6' 29+1.4° 27+1.1° 3.0415°
2 42415 43417 37415 3117 33413
Browning ) ) i
3 45412 62413 47413 32411 28413
5 4814 6.5%0.7° 42+14% 38+1.1° 3541.5°
1 59412 2.8%1.1° 40£15° 43415 41415
A 2 29+1.1° 29+1.0° 3410 4311.3° 38:15°
ance
pocer 3 3.6+14° 1.9+0.8 3.0+1.1° 3.9+1.0° 49+1.1°
5 24%1.1° 1.6+0.9° 26+0.6° 3241.1° 43£13°
1 57415 27411 4.141.4° 44:17° 42415
2 29412 2541.0° 35%1.5% 47416 4.0£1.6°
Color ) .,
3 34415 L740.7° 31409 4241.1° 4941.1°
5 2541.1* 1.8£0.9° 240.7* 3.1£12° 4314
1 5557 44517 43415 39+1.4° 40£1.6°
2 47+1.2° 45413 4415 15+1.3° 42414°
Smell
3 45+1.1° 39+12° 39+1.3° 38+0.9° 37:L1°
5 4.0£1.1° 37+0.8" 40£1.2° 43£1.3° 415117
1 5814 33+19° 42+17 43+14° 43+13°
Overall 2 31412 32+1.0° 33412 39+14° 39413
acceptability 3 3541.1° 1.9£0.8° 3.1409° 3840.9% 45511
5 2.1£1.0° 1.6+0.8° 25+1.0° 3.1£1.1° 4.1£15°

UCo, distilled water; Cl, sodium hypochlorite; Na-1, 20% mixed natural extract; Na-3, 60% mixed natural extract; Na-5, 100% mixed natural extract.

Value represent meanstSD (n=3).

I*Diifferent letters in the same tow indicate significant statistical difference (p<0.05) by Duncan’s multiple range test.
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