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Abstract

As of 2018, total yield of lettuce and strawberry amounted to 93,543 tons (representing 1.0 percent)
and 183,639 tons (2.0 percent), respectively, among total yields worth 9,185,889 tons in South Korea.
Lettuce is affected by a combination of numerous elements such as varieties, cultivation methods and pests
during each growth phase (Lee et al., 1999). It is mainly cultivated in spring and fall. Especially due to
respiration rate after harvest leading to reduced quality and poor storage, maintaining annual supply is
unavailable (Jang et al., 2018). With the distribution of new varieties, forcing culture and indoor insulated
facilities for plant cultivation during winter, strawberries are produced every year except for late summer
and early fall. Due to active respiration, transpiration, soft flesh and high water content, the fruit is
vulnerable to go bad and got rotten compared to other fruits. Furthermore, it is difficult to maintain
freshness due to the possibility of softening, discoloration and fungi (Lee et al., 2012). In this regard,
developing improved storage and package techniques is needed to ensure maintaining quality and safety
even just two to three days after harvest. In order to ensure improved quality and safety of strawberries
and lettuce after harvest, the present study applied a modified atmosphere packaging (MAP) technology
(Mostofi et. al., 2008). Going forward, it compared the quality and safety of the two products while being
stored in a way that put them in an MAP—applied container and a plastic container at room temperature
and 4 degree Celsius.
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<Table 1> Changes of soluble solid content, titrateble acidity
and pH of straw berry stored at room temperature

<Table 2> Gas concentration of packed straw berry in containers

Container Gas 5 hours | 27 hours R.Q.
general Oy 16.6 11.4 1.64
container CO; 4.6 14.2
) O 17.1 4.6 1.10
MAprocessing
COz 3.5 17.5

1. Gas contration: %, 2. R.Q.: Respiratory quotient (CO»/O5)

Packing method

Oco2 mo2

[Figure 1] Breathing rate (room temperature) of strawberries

2719 SEFEE ¥ 87]9] 739 A= 19.6 ml/kg/h,
o|AkslERAE 32.2 ml/kg/h o2 YERtom, MAHE &
71¢] 749+ 43.7 ml/kg/h, 48.2 ml/kg/h® LFEFST

AR AL 87 U] 71 FEE 5% A2 <Table
>3} Aok A9k 8719] 3041 F 2kAe] Fet 19.2%0
A 103A17F Folli= 18.9% = wolxl om, MAX ] 47]+=
18.2%°11 16.8%= Srobsltt. ~1 o= ARt 87]0] nl3]
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<Table 3> Gas concentration of packed lettuce in containers

Tinitial Container Gas | 30 hours | 103 hours R.Q.
SSC general container 12.3 gengral Oz 19.2 18.9 1.08
(" Brix) MAprocessing 12.3 contaner CO, L1 1.6
ol general container 4.0 MAprocessing 0, 18.2 16.8 0.78
MAprocessing 4.0 CO; 1.6 2.8
TA general container 0.6 1. Gas contration: %, 2. R.Q.: Respiratory quotient (CO»/O»)
(%) MAprocessing 0.6
Packing method
3.3 355 il

W19 459 BEEE S 9130 2 4710 A
%) AE ol A& (A2) ol AFsFHA GO Ao}
VUSR] RS Sste] <Table 29 o] EFE
& Tk

Existing container MA processing container
oco2 mo2

[Figure 2] Breathing rate (room temperature) of Lettuce
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<Table 4> Vitamin C content of straw berry stored at
room temperature (unit:mg%)

Container Sl initial 3 day 5 day
general container 74.26 56.86 48.26
processing 74.26 64.08 52.66

<Table 5> Variation in Vitamin C content of stored lettuce at
room temperature (unit:mg%)

- Storage initial 3 day
general container 47.98 21.62
MAprocessing 47.98 22.77

D7) 9} AF0] AA% 5 Vitamin C2] FHs=
<Table 6, 7>%} Zt}. B719] A% 5UA7MA = 247
Zrel & zlel7k gllon, A7 9 $- Z714] 74.26 me%
oA 48.10 mg%= 35%7} FAaskSlar, A7 139 Felli=
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57%7} 44sk 7102 eyttt

<Table 6> Variation in Vitamin C content of low temperature
stored strawberries (unit:mg%)

Storage

Container 13 gy

initial 5 day 9 day

general container | 74.26 63.64 48.10 32.12

MAprocessing 74.26 | 64.30 | 56.75 | 45.38

<Table 7> Variation in Vitamin C content of low temperature
stored lettuce (unit:mg%)

Storage

Container initial | 5 day | 9 day

13 day

general container | 47.98 29.74 21.62 13.60

MAprocessing 47.98 34.71 29.74 20.76
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<Table 8> Chlorophyll contents of lettuce stored at room
temperature (unit: mg)

Contais Storage initial 3 day
general container 19.68*+1.55 15.70%£2.55
MAprocessing 19.68*+1.55 17.12%£1.75

Storage time (days)

N |
K= |
g I

1day Sday
O Existing container B WA processing container

[Figure 3] Chlorophyll content of stored lettuce at room
temperature
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<Table 9> Chlorophyll contents of lettuce stored at low
temperature stored lettuce (unit: mg)

Storage .
Container initial 13 day
general container 19.68+1.65 14.66%1.95
MAprocessing 19.68%1.65 16.18%1.26

Storagetime (days)

|
L

Iday 134;

O Existing container B MA processing container

[Figure 4] Chlorophyll content of stored lettuce at low
temperature stored lettuce

3.6 A€ol w3}
P () A% 3 5 w7)9] Aele Ayt 87]9
A5 L 32 2714 36.33°14 34.76, agt> 36.56°014
40.57, bake 17.3714 21.0201902™, MAA 2] €7]
O] A9 Lk 2714 34.949)4 37.71, azkS 40.009]
A 43.09, bake 18.11914 20.310130th A& (A2-&) A
7 3Y o] AEe At 8719 - Lk 2714
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<Table 10> Changes on Lab value of straw berry stored at
room temperature

ALA 3Y F B719] e ARk §7]9] A9 Lak
& %717] 34.430l14 34.55, azkS 37.77°l14 36.36, b
e 16.040014 16.45 o]glom, MAXE] §7]2] 29
L3k 271A 34.72¢14 36.03, a#kZ 37.65904
36.10, bgkS 16.66°14 17.580]%]t)

A7) 39 T AJ=e] el Ant 87]90] A9 Lk
%714 61.34°14 63.00, agk> —17.65°14 —16.81, b
e 35.36°014 34.70 o] o™, MAAE] €712 -
L7k 2714 60.67°14 62.89, agke —19.03°l4
—19.28, bake 36.71°014 36.59 ©]ltk

<Table 12> Color change of strawberries stored at room
temperature (Lab value)

Storage | Package L a b

— general | 34.43%£1.50 | 37.77£3.03 | 16.04£1.39
MA 34.72%1.38 | 37.652.41 | 16.66+2.04

3 day general | 34.55%2.68 | 36.36£2.01 | 16.45£2.07
MA 36.032.21 | 36.10£2.03 | 17.58£3.78

<Table 13> Color change of lettuce stored at low temperature
(Lab value)

Storage | Package L a b

general | 36.33£2.43 | 36.56+2.82 | 17.37£2.85

-
A A 34.9452.23 | 40.00£2.88 | 18112180

general | 34.76=1.79 | 40.57*2.99 | 21.02£2.92

3d
O TTMA 37714358 | 43.09+2.44 | 20.31+4.11

<Table 11> Color change of lettuce stored at room
temperature (Lab value)

Storage | Package L a b

ol general [60.34172.80|-16.541+2.69|33.6213.24
MA 65.13£1.34|-18.89£5.41|35.75£3.72

3 day general [75.59%2.14| 1.02£2.27 |42.93%1.86
MA 69.15£3.39 | —14.24 £5.01{39.52£5.29

Storage | Package L a b
— general | 61.34F1.59 |-17.652.61| 35.36£1.96
MA 60.67£3.47 |—19.03£1.68| 36.71£2.78
3 day general | 63.00%4.78 |—16.81£1.94| 34.70£2.73
MA 62.8912,23 |—19.28%1.64| 36.59£2.29
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