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Effect of Pallet-unit MAP Treatment on Freshness Extension of Spring Chinese Cabbage
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Abstract

Chinese cabbage is produced and consumed as a main material for kimchi and as a staple vegetable in Korea throughout
the year. However, due to environmental changes unbalance between supply and demand is repeated annually, requiring
development of long-term storage technologies. Chinese cabbages, were harvested, put in plastic boxes, and precooled at
2°C for 24 hours using forced air precooler. After precooling, Chinese cabbages were MAP-treated with 0.02 mm HDPE film
and functional film and stored at low temperature (1+0.5°C). The weight-loss rates after 9-weeks of storage were 8.47% in
the control group, 4.07% in the HDPE film-treated group, and 3.07% in the functional film-treated group, respectively,
suppressing weight loss. Trimming loss rate after 6-weeks of storage was 6.86% in the functional film MAP-treated group and
lower than 7.50% in the control group. In the sensory test with 7 points as the limit of commodity, the control group lost it
after 6-weeks of storage while the MAP-treated groups retained over 7 points. The functional film MAP-treated group showed
over 6 points for processing as kimchi until 9-weeks of storage, proving that Pallet-type MAP storage is effective for extending
storage life of spring Chinese cabbage.
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<Figure 1> Changes in temperature of Chinese cabbage during
precooling

<Figure 2> Appearance of Pallet-unit MAP Treatment
A, control; B, HDPE film; C, LLDPE F-film
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<Tablee 1> Quality evaluation basis of Chinese cabbage

Characteristics

Score

of Quality 9 7

5 3 1

- 1
External Outer leaves are not

- Keeping clean status - Pressured parts (end

- Outer leaves are
aging, showing

yellow. . . . .
Appearance - Moisture in outer of outer leaves or yellowing phenomenon Severe yellowing
.- Fresh and clean . .
(Leaf yellowing No vellowin leaves are decreased a  surfaces of overlapping - Due to transpiration, phenomenon
and decay) Y g little heads) show traces texture of midrib is
phenomenon
softened.
Black spot None A little Some A lot Very much
- Outer leaves are deep - Gloss of midrib Not clear boundary
. Very yellow outer leaves
Color green decreased a little Partially yellowin between green and 4 0 ke changing in
- Midrib is clear white - Almost none changes vy & white parts of outer Y Eing
. . colors
and glossy in color leaves and midrib
Off-flavor None Very weak Weak Strong Very strong
. . . Outer leaves and midrib .. Decomposed or
Texture Solid Keeping solidness loose their elasticity Weak elasticity Deteriorated
. . L Very deteriorating
Freshness Very fresh Comprehensively fresh Recogn ized to Quitely deteriorating freshness and
deteriorating freshness freshness
decomposed
Overall Normal/Possible to
acceptance Very Good Good/Marketable process kimchi Poor Very poor
Visual image
of External
Appearance
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<Figure 3> Changes in weight loss of Chinese cabbage during
storage
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<Figure 5> Changes in soluble solids content of Chinese cabbage
during storage
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<Table 2> Changes in sensory evaluation of Chinese cabbage during storage

Properties Samples 0 3 6 9
A control 8.89+0.33*12 8.00+£0.50° 8.11+0.33% 5.67+1.58°
f(’g:ram;“’ HDPE film 8.89£0.33 8.2240.67° 8.33+0.50° 711£127°
Y F-film 8.89+0.33° 8.56+0.53 8.22+0.83° 7.444124°
A control 8.78+0.44° 7.11£1.36" 6.78+1.30™ 6.00+1.00°
E&?&l”z‘“r)ce HDPE film 8.78+0.44° 8.11+£0.60° 7.67+0.71° 5.561.24°
F-film 8.78+0.44° 7.67+0.50° 8.11+0.33" 5.56+1.13¢
control 8.78+0.44° 7.11£1.05° 7.00£1.50° 3.33£1.50°
Black spot HDPE film 8.78+0.44% 7.00£1.32° 7.33+1.12° 4.89+0.93¢
F-film 8.78+0.44° 8.11+1.27% 7.33+1.12° 7.89+1.05%
control 8.78+0.44% 7.78+0.97* 7.89+1.45° 5.00+1.66"
Color HDPE film 8.78+0.44% 8.11+0.78° 8.11+0.60° 5.78+1.39"
F-film 8.78+0.44° 8.33+1.32% 8.33+0.50" 7.78+0.83"
control 8.89+0.33° 8.22+0.83 7.89+1.27° 6.56£1.67°
Off flavor HDPE film 8.89+0.33 8.67+0.50° 8.11£1.36" 6.67+1.22°
F-film 8.89+0.33° 8.67+0.71 8.00+£1.32% 7.67£1.22°
control 8.67+0.71 7.33+1.00 6.22+1.48° 5.56+0.73°
Texture HDPE film 8.67+0.71 7.67+0.71° 7.78+0.83% 5.78+1.39¢
F-film 8.67+0.71° 7.67+0.87° 7.56+0.88" 6.001.00°
control 8.67+0.50" 7.11£0.93 6.11£1.27° 4.78+1.86°
Freshness HDPE film 8.67+0.50" 7.33+0.87° 7.56+0.53" 4.78+1.56°
F-film 8.67+0.50" 7.67+0.87° 7.56+0.73" 6.1120.93¢
Overall control 8.67+0.50° 7.00+0.87° 6.00+1.41° 433+1.73¢
acc:et‘;;ce HDPE film 8.67+0.50° 7.22+0.83" 7.56+0.53 4.67+1.50°
P F-film 8.67+£0.50° 7.78+0.83" 7.67+0.71° 6.11+£0.93¢

DValues are mean+SD, n=9. Means with the same letter in each row are not significantly different by Duncan’s range test (p<0.05).

P9=very good, 7=good, 5=normal, 3=poor 1=very poor.



V. gok gl A=
HiF = fEvete] dEAQ AARE AF AAAEE A
ou} 7detsl 9@ B 5 ARAxRA ot dFo R 57
Edgo] vHEEAL Qlo], /HYA FFREE fEiMe &
71A 7140l sttt meba a5 AYAES A4S
T de A=A IS stz & AFE i
AEo] ALEH wFE 20159 79 2 ZA9% HAFNA
5 T8 Tl FetgldAlel AYs & uiE A
AZAIA ] ARE ZFA YA E o]g-ste] 2°CAA 244]
7 @Az stk wiFe] F2o] 5°C ol3t= Holxl &
0.02 mm HDPE ZE3} 0.04 mm LLDPE 7|54 ZE5 &
& A2AHAL(1£0.5°C)ell AP 35 7SR wjF9]
FEANE HAEIATE T A T SEFHEESS AT
9 & di2TolM= 8.47%2] ZAEIF A Wi 75
B MAPHZ|FolM = 3.07%2 Yehd Sakado] A=)
ok HiFe] AHEHEE AT 67 § 71 5HEE MAPAE
TAXE 6.86%= HERY TIETE] 7.50%KT W2 S4&
< Bt #5AA 23 AA7IEE 73S marketable®]
o2 TS of thx279] 3% A 67 F FELS
W, 7154825 MAPAHEF= A% 6577H] 74
2 FJ7EAR A% 9ol AATRSel 7Fse 61
Jo g 1/],15],1/], EHH‘F-4 ;qz}/‘u:] o:]z]—oﬂ EJ/].Z-IO] 740
L‘rE‘r‘}%u:‘r. wehr] A L2374 pallefh$] 2] MAPAHEE
sto] A A o AL AFshs A9 2ok w3 54
< fAEREE 284 Aoz AAEE.

oy ok
UN

(o]
O>~ o>‘ HJZ Yy
rQL'

_4_4

olo

THTAE 171997
=

]_
SESIE R R At
o}

References

Bae SJ, Eum HL, Kim BS, Yoon JR, Hong SJ. 2015. Comparison
of the quality of highland-grown kimchi cabbage
‘Choongwang’ during cold storage after pretreatments.
Kor. J. Hort. Sci. Technol., 33(2):233-241

Cha HS, Youn AR, Kim SH, Jeong JW, Kim BS. 2008. Quality
analysis of welsh onion (Allium fistulosum L.) as
influenced by storage temperature and harvesting period.
Kor. J. Food Sci. Technol., 40(1):1-7

Choi IL, Kim IS, Kang HM. 2008. Influence of maturity of fruit
and storage condition on the storability of sweet pepper in
MA storage. J. Bio. Environ. Control., 17(4):319-324

Eum HL, Bae SJ, Kim BS, Yoon JR, Kim JK, Hong SJ. 2013a.
Postharvest quality changes of kimchi cabbage

Pallet-unit MAPX{2|2| EHiZ MEHEE S 641

‘Choongwang’ cultivar as influenced by postharvest
treatments. Kor. J. Hort. Sci. Technol., 31(4):429-436

Eum HL, Kim BS, Yang YJ, Hong SJ. 2013b. Quality evaluation
and optimization of storage temperature with eight
cultivars of kimchi cabbage produced in summer at
highland areas. Kor. J. Hort. Sci. Technol., 31(2):211-218

Eum HL, Lee YH, Hong SJ, Shin IS, Yeong YR. 2012. Quality
change during harvest time and storage of various
cabbages grown on high land by different transplanting
times. J. Bio. Environ. Control., 21(2):95-101

Ha JH, Ha SD, Kang YS, Kwon PH, Bae DH. 2007.
Microbiological, nutritional, and rheological quality
changes in frozen potatoes during storage. Kor. J. Food
Sci. Technol., 39(6):663-668

Hong SI. 2002. Low Oxygen Packaging Technology. Bull. food
technol., 15(3):103-111

Jeong JH, Lee YS, Kim JK. 2012. Optimizing a method for
measuring firmness of Chinese cabbage (Brassica rapa)
and comparing textural characteristics among cultivars.
Kor. J. Hort. Sci. Technol., 30(6):700-708

Jeong JW. 2013. Disorders during storage of Chinese cabbage.
Food Sci. Ind., 46(4):19-22

Kader AA, Zagory D, and Kerbel EL. 1989. Modified
atmosphere packaging of fruits and vegetables. CRC Crit.
Rev. Food Sci. Nutr., 28(1):1-30

Kim BS. 1995. Pre-cooling and cold storage of agricultural. Bull.
Food Technol., 8(1):47-55

Kim BS (1997) The introduction of the region pre-cooling
technology for the dissemination of the cold chain system
and improve freshness of fruit and vegetables fresh. Food
Sci. Ind., 30(2):103-120

Kim BS, Nam GB, Kim MJ. 2001. Effect of packaging and
loading conditions on the quality of late autumn Chinese
cabbage during cold Storage. Kor. J. Food Preserv.,
8(1):23-29

Kim JK, Kim KD, Choi YS. 2007. Postharvest technology
manual of chinese cabbage. Nonghyup, Seoul, Korea

Kim JS, Choi HR, Chung DS, Lee YS. 2010. Current research
status of postharvest and packaging technology of oriental
Melon (Cucumis melo var. makuwa) in Korea. Kor. J.
Hort. Sci. Technol., 28(5):902-911

Kim JY, Lee EJ, Park SK, Choi GW, Back NK. 2000.
Physicochemical quality characteristics of several Chinese
cabbage (Brassica pekinensis RuPR) cultivars. Kor. J.
Hort. Sci. Technol., 18(3):348-352

Kim SD, Park HD, Kim MK. 1997. Morphological characteristics
and composition of cell wall polysaccharides of brassica
campestris var. pekinensis (Baechu). Kor. J. Postharvest.
Technol. Agri. Prod., 4(3):301-309

Lee JS, Park SH, Lee YS, Lim BS, Yim SC, Chun CH. 2008.



642 BEREFLEEF Vol 31, No. 6(2016)

Characteristics of growth and salting of chinese cabbage
after spring culture analyzed by cultivar and cultivation
method. Kor. J. Food Preserv., 15(1):43-48

Lee KH, Kuak HS, Jung JW, Lee EJ, Jeong DM, Kang KY, Chae
KL, Yun SH, Jang MR, Cho SD, Kim GH. 2013.
Comparison of the quality Characteristics between spring
cultivars of kimchi cabbage (Brassica rapa L. ssp.
pekinensis). Kor. J. Food Preserv., 20(2):182-190

Lee SK, Seo TC, Jang YA, Lee JG, Nam CW, Choi CS, Yeo KH,
Um YC. 2012. Prediction of Chinese cabbage yield as
affected by planting date and nitrogen fertilization for
spring production. J. Bio. Environ. Control., 21(3):271-
275

Park YH, Park SJ, Han GJ, Choe JS, Lee JY, Kang MS. 2012.
Quality characteristics of pre-processed Garlic during
storage according to storage temperature. J. Kor. Soc.
Food Sci. Nutr., 47(7):994-1001

RDA. 2011. Food compositiong table 8™ revision. Rural
Development Administration, Suwon, Korea, pp 144-147

Seong KC, Cho JR, Moon JH, Kim KY, Suh HD. 2003. Effect of
triazole chemicals on bolting retardation of Chinese

cabbage (Brassica pekinensis) in spring cultivation. Kor.
J. Hort. Sci. Technol., 44(4):434-437

Sun SH, Kim SJ, Kim GC, Kim HR, Yoon KS. 2011. Changes in
quality characteristics of fresh-cut produce during
refrigerated storage. Kor. J. Food Sci. Technol.,
43(4):495-503

Talbot MT, Chau KV. 2002. Precooling strawberries. Institute of
Food and Agricultural Sciences, University of Florida,
USA.

Yang YJ, Jeong JC, Jang TJ, Lee SY, Pek UH. 1993. CO,
production and trimming loss affected by storage
temperature and packaing method in Chinese cabbage
(Brassica campestris L. ssp. pekinensis) grown in spring.
J. Kor. Soc. Hort. Sci., 34(4):264-272

Young TE, Juvik JA, Sullivan JG. 1993. Accumulation of the
components of total solids in ripening fruits of tomato. J.
Amer. Soc. Hor. Sci., 118(2):286-292

Received November 7, 2016; revised December 1, 2016;
accepted December 12, 2016



