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Abstract

Weight-loss, general-appearance, yellowing, and compositions such as chlorophyll, carotenoid, vitamin
C and nitrate, were studied to investigate the influence of pre-(cultivar and growing season) and
post-(low-temperature and high-density polyethylene film packaging) harvest factors on the shelf-life
and quality of leaf lettuce(Lactuca sativa L). Weight-loss was reduced by the treatment of high-density
polyethylene film packaging, and more at 0~1C than 4~57C. Leaf-lettuce grown in Winter lost less
fresh weight than that grown in Autumn. In experiment on difference between cultivars, the reduction
of weight-loss in “Cheongchima” lettuce was somewhat significant than that in “Jeokchukmyeon” let-
tuce. The tendency of changes in general appearance was similar to that of weight-loss. The yellowing
of leaf lettuce during the storage was caused by chlorophyll degradation. Vitamin C content before
the storage was 128.0mg/100 g FW. in lettuce grown in Winter, 123.8 mg/100g FW. in that grown
in Autumn, and more “Cheongchima” lettuce than “Jeokchukmyeon” lettuce. In all treatment, vitamin
C content decreased rapidly, and this tendency was more obvious at 4~5C than 0~1%C. The nitrate
content of “Jeokchukmyeon” was 3812.6 ppm and that of “Cheongchima” was 2855.6 ppm before the
storage. Nitrate content decreased more at 4~5C than 0~1C during the storage.
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Fig. 1. Effects of cultivar and storage condition on the weight loss of leaf lettuce during the storage
@—W : 4~5C control, 0—0 : 4~5C HDPE(high density polyethylene) film packaging, a—a @ 0~1T control,

¥—% : 0~1C HDPE film packaging
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Fig. 2. Effects of growing season and storage condition on the fresh weight of leaf lettuce during the storage
E—A : Autumn(29 Aug. sowing, 6 Jan. harvest) control, O0—C : Autumn HDPE (high density polyethylene) film pac-
kaging, a—a : Winter(5 Oct. sowing, 9 Apr. harvest) control, *—% ! Winter HDPE film packaging
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Fig. 3. Effects of cultivar and storage condition on the general appearance of leaf lettuce during the storage(Symbol

same as Fig. 1)

6

| T

/
7

o

e

General Appearance
— [and (2

v

2 \\\\

AN ‘ =
4 - 5°C 0 - 1°C
0 T T T T T 0 I T I T T
0 10 20 X0 4 D 10 0 X 40
Days of Storage

Fig. 4. Effects of growing season and storage condition on the general appearance of leaf lettuce during the

storage (Symbol same as Fig. 2)
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Table 1. Effects of cultivar on the chlorophyll contents of leaf lettuce packaged with high-density polyethylene
(HDPE) film(0.01 mm thickness) during the cold storage

Cultivars Harvesting Treatments Chlorophyll contents(ug/g FW.) at days
methods 0 10 20 30 40
Cheongchilma Sheet 4~5C 4719 424.0 384.0 343.9 249.1
picking 4~5C+HDPE 441.6 403.1 287.3 192.5
0~1T 441.0 386.1 3494 2779
0~1C+ HDPE 448.2 410.0 367.1 336.9
Jeokchukmyeon Sheet 4~5C 389.0 328.7 2954 254.7 216.1
picking 4~5C+HDPE 337.2 309.1 262.3 226.1
0~1T 3317 2974 269.5 230.4
4~5C+HDPE 3373 3174 2924 257.7
Plant 4~5T 3333 257.8 232.8 2145
picking 4~5C+HDPE 3335 301.1 2290 204.3
0~1%t 340.1 2770 259.2 244.7
0~1C+HDPE 3414 2944 263.0 2327

Table 2. Effects of cultivar on the carotenoid contents of leaf lettuce packaged with high-density polyethylene
(HDPE) film(0.01 mm thickness) during the cold storage

Cultivars Harvesting Treatments Carotenoid contents(ug/g FW.) at days
methods 0 10 20 30 40
Cheongchima Sheet 4~5C 128.0 119.0 107.3 102.2 101.3
picking 4~5C+HDPE 1234 118.9 1174 112.7
0~1T 121.3 111.7 106.6 100.2
0~1C+HDPE 125.2 120.1 1184 1163
Jeokchukmyeon Sheet 4~5TC 178.6 173.1 166.3 156.8 1444
picking 4~5C+HDPE 173.3 160.2 151.8 137.8
0~1t¢ 1764 167.0 156.0 1456
0~1C+HDPE 174.6 169.7 158.4 1465
Plant 4~5¢ 1754 165.6 154.7 1463
picking 4~5C+HDPE 174.3 163.8 140.1 134.3
0~1¢C 175.7 166.0 155.9 1444
0~1T+HDPE 1734 168.7 140.7 134.6
Table 3. Effects of growing season on the chlorophyll Table 4. Effects of growing season on the carotenoid

contents of leaf lettuce packaged with high-density pol- contents of leaf lettuce packaged with high-density pol-
yethylene(HDPE) film(0.01 mm thickness) during the yethylene(HDPE) film(0.01 mm thickness) during the

cold storage cold storage
Treatments Growing Chlorophyil contents Treatments Growing Carotenoid contents
season (ug/g FW.) at days season (ng/g FW.) at days
0 10 20 30 40 0o 10 20 30 40
4~5T Autumn 477.7 424.0 3845 3439 249.1 4~5T Autumn 1280 119.0 107.3 1022 1013
Winter 9120 810.3 764.3 714.3 698.2 Winter 123.8 1164 109.7 107.3 1054
4~5C+HDPE Autumn 4416 403.1 287.3 1925 4~5C+HDPE Autumn 1234 1189 1174 1127
Winter 8202 7725 6185 6035 Winter 1202 1142 1138 1104
0~17T Autumn 4410 386.1 3494 2779 0~1T Autumn 121.3 111.7 1066 100.2
Winter 8115 759.6 7206 6879 Winter 1180 1113 107.1 1004
0~1C+HDPE Autumn 4482 4100 367.1 336.9 0~1C+HDPE Autumn 1252 120.1 1184 1163

Winter 808.2 763.7 7395 702.1 Winter 117.1 1134 109.9 1024
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Fig. 6. Effects of growing season and storage condition on the yellowing of leaf lettuce during the storage(Symbol

same as Fig. 2)
a) Refer to Fig 5
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Table 5. Effects of cultivar on the vitamin C contents of leaf lettuce packaged with high-density polyethylene
(HDPE) film(0.01 mm thickness) during the cold storage

Cultivars Harvesting Treatments Vitamin C contents(mg/100g FW.) at days
methods 0 10 20 30 40
Cheongchima Sheet 4~5T 18.9 9.3 5.1 0.6 04
picking 4~5C +HDPE 9.0 44 1.8 15
0~1T 9.6 57 0.9 0.6
0~1C+HDPE 9.2 7.7 2.5 2.0
Jeokchukmyeon Sheet 4~5C 86 59 4.3 0.8 0.4
picking 4~5¢C+HDPE 54 4.7 2.2 1.2
0~1¢ 5.9 5.0 1.0 0.7
0~1¢+HDPE 4.7 42 2.5 2.1
Plant 4~5C 54 26 0.7 0.3
picking 4~5C+HDPE 5.4 2.8 21 13
0~1T 5.7 4.2 0.9 0.5
0~1¢+HDPE 55 4.0 1.7 1.6

Table 6. Effects of growing season on the vitamin C
contents of leaf lettuce packaged with high-density pol-
yethylene(HDPE) film(0.01 mm thickness) during the
cold storage

Growing Vitamin C contents
Treatments  season (mg/100g FW.) at days
0 10 20 30 40
4~5¢ Autumn 189 93 51 06 0.4
Winter 253 113 54 1.0 0.8
4~5C+HDPE  Autumn 90 44 18 15
Winter 108 55 11 0.6
0~1¢ Autumn 96 57 0.9 0.6
Winter 154 73 1.2 0.8
0~1C+HDPE Autumn 92 77 25 20
Winter 159 84 2.7 1.6
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Table 7. Effects of cultivar on the nitrate contents of leaf lettuce packaged with high-density polyethylene(HDPE)

film(0.01 mm thickness) during the cold storage

Cultivars Harvesting Treatments Nitrate contents(ppm) at days
methods 0 10 20 30 40
Cheongchima Sheet 4~5C 2855.6 2589.5 24949 2231.3 2022.3
picking 4~5C+HDPE 2761.2 2516.6 2270.3 20704
0~1t 27612 2516.9 22929 2161.9
0~1T+HDPE 27713 2720.1 2391.7 22104
Jeokchukmyeon Shoet 4~5C 3812.6 3530.5 3097.8 29674 2665.4
picking 4~5C+HDPE 35984 3198.5 3077.1 2784.4
0~17T 3558.8 33359 3105.6 2970.3
0~1¢C+HDPE 3619.8 3355.6 3205.7 31343
Plant 4~5C 35219 3268.7 2896.8 2257.7
picking 4~5C+HDPE 3541.2 3262.8 2920.1 2053.8
0~1TC 3695.1 3376.1 32144 2438.4
0~1¢+HDPE 3705.5 3391.3 3269.9 2368.4
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