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Quality Characteristics of Spring Kimchi Cabbage by Storage Conditions and Period
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Abstract

This study attempted to establish the optimal conditions for storage of spring kimchi cabbage to stably control supply and

demand. To this end, this study stored kimchi cabbages in various manners for different periods and compared the quality

characteristics of kimchi using these cabbages. According to the results, pre-drying with photocatalytic and pre-cooling treatments
showed average selectivity loss rates of 18.83 and 21.37%, respectively, which were lower than those of other treatments. Spring
kimchi cabbages were stored for 15 weeks under various conditions, and the kimchi was stored for 4 weeks at 4°C. After ripening,
each kimchi was analyzed for their soluble solid content, pH, acidity, and salinity. The average pH of kimchi was 4.60 and tended
to rise, whereas average acidity was 0.38% and fell by 0.24 to 0.31% as the storage period was extended. Extension of the storage
period caused decreases in soluble solid content and salinity, and the number of lactic acid bacteria decreased due to increased pH

and reduced acidity (p<0.05). Sensory evaluation showed that all experts and non-professionals preferred kimchi treated by pre-

cooling compared to any other treatment.

Key Words: spring kimchi cabbage, kimchi, quality characteristics, sensory evaluation
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N A= AF AAAAIZE = 1d Ul g
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o] &, A7, HA A T FHL
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thKim & Kim 2000; Lee 2008). &2t 2EA] 2F 79

21 20159 HiF F AR 2,059,824F 02 =AH| S
A2FEE(1,969,238= 0] A|9] 95.6%01H, A=l 346,392
E(AHHEF 196,785%, ALBAMIF 149,607+2), =R 7
Wi 1,436,075%, =AAZHS 186,771€ 5 A% 2H|AH
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F ol sl vl AR sty A o] s}
LA, o]& RlE) AR AxPA N AEA] ALk
FA871 el Bl o] &-Fo] F7Fekal UTh(Kim et al.
2013). HHlFE 227] B 7deEo] B o5l Al %
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& Aol ARE HiFE e Bl A =4
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2L 8 & oulE Zajag 780U (55x37x32 em)dl] 4E

714 w5 B g oR 2 sl Yo AE T ¥ $ |
Y(2°C) == d7(8°C) A skttt 2 F=xd
ol o ARAAE f8 HrtE Ee LDPE RS
(20 mm) AME o] &alA FHE T2 xS, A%
T A=fA 9 g g s Sl ET=u) Fold
(Water link Co., Gyeonggi, Korea) A7, FZn)] &A7]
(Wizfresh Co., Seoul, Korea)s A3+ AH3L 507 F&
sto] A2(1£0.5°C)0 AL s F HH gs}
ZAAA W AL o]8 )l th<Table 1>, #HlF=
QF AFEAAL, A 717kl wEt o] & o]-g-ate UPE =
o] FAEA HRE Sl M AAE Azsit 2
AR AR wiFE AMTHE st theal 258
o] 15% 2FEFEIY, Aokl 17A17F el & 33] A3
3kl 2AIZF EEte] miE] s E AR 2 PEAE R
oA AR & Az FdiaE TN AATHSE
2] Az %ol e} Aol 100 gl ialed 1371
Ux, Hah) 4.5 g, vEsAAh 2.0 g, AR 1.0 g, BX
A(C)) 5.0mL, WARMA) 05g T2 e FAE
ol F-#F) 10 g, FoHF-eh) 5 g3t S vislo] Az
THRDA 2013). AlZ2E A= Z2E%5(15x20x25 cm)l]

—1)4
OPH

=

jaii

Zh7t W EAT F, 4C AR SAEAT 45 F A
I FQ 2 WA 54 2SR

F(Yoy= ZJXH At =7

ARe] e =gl
BE AFH & FEZA7|(FD-720, Kett, Japan)S ©]&-3}]
SABAAL, AHAEHE (%) YAEL T 34 T A7

Zhol] e AujFe] WIS} S S0 R AEste] X
Ay FojEe] o]go] E7Fse viFe] AAUS AATIA H
A wjFe] S-S S slo] ALt (Park et al. 1990).
HAATE (%) BAE WiFE 15% Saadl 17417 HA|st

Aokt 33] MlE F 2AIZF B8 A iRl S 34
ste] ARFSIAAL, HATE (%) AAuFE Fdiel wF
Y AAE Az F FE A3t ALFSIItH(Cho et al.
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<Table 1> Pre-treatment processes and storage conditions of spring Kimchi cabbage after the harvest

Pre-treatment

Storage conditions

Sample Loading way
Precooling (2°C) Normal
Predrying (8°C) Normal
Predrying (8°Cy+Plasmatnano-humidification ~ Normal
Predrying (8°C)+Photocatalysis Normal

Precooling (2°C)y+LDPE film (20 um) Low temperature (0.5°C)
Predrying (8°CY+LDPE film (20 um)
Predrying (8°CY+LDPE film (20 um)
Predrying (8°CY+LDPE film (20 um)

Low temperature (0.5°C)
Plasma (Temp. 5°C>, Humidity 90+5%)
Photocatalyst (Temp. 5°C>, Humidity 75+5%)
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<Table 2> Water content (%), trimming loss (%), brined spring kimchi cabbage yield (%) and kimchi yield (%) according to kimchi cabbage

storage conditions and periods

Water content (%)

Trimming loss (%)

Postharvest treatment"

Storage period (weeks)

Storage period (weeks)

6 12 15 6 12 15
Precooling (2) 83.49 88.04 83.37 25.96 18.09 20.07
Predrying (8) 78.10 86.38 82.85 2341 33.33 26.67
Predrying (8)+Plasmatnano-humidification 82.90 87.60 84.46 31.72 25.65 34.09
Predrying (8)+Photocatalysis 85.80 87.96 85.73 20.40 18.22 17.86

Brined spring kimchi cabbage yield (%) Kimchi yield (%)
Postharvest treatment" Storage period (weeks) Storage period (weeks)

6 12 15 6 12 15
Precooling (2) 92.89 89.56 92.51 88.03 93.89 94.65
Predrying (8) 93.63 93.75 96.59 91.79 80.00 90.67
Predrying (8)+Plasmatnano-humidification 98.71 97.08 95.86 86.27 92.38 80.87
Predrying (8)+Photocatalysis 89.92 86.14 94.35 91.61 90.17 99.20

DPlacing cabbages in plastic containers (55x37x32 ¢cm) by making their roots face downward and leaves face upward, packing the containers in
pallets by using 20 LDPE film with micro orifices at 10 mm intervals, and storing them at 0.5 in a storeroom.
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<Figure 1> Changes in pH and acidity of kimchi, made with spring kimchi cabbage that have been stored under different conditions and fer-

mented for 4 weeks at 4°C.

P2: Precooling (2), P8: Predrying (8), P8+P+N: Predrying (8)+Plasma+nano-humidification, P8+P: Predrying (8)+Photocataly-

sis

<Table 3> Changes in soluble solids content (°Brix) and salinity (%) of kimchi, made with spring kimchi cabbage that have been stored under

different conditions and fermented for 4 weeks at 4°C

Soluble solids content (°Brix)

Postharvest treatment”

Storage period (weeks)

6 12 15
Precooling (2) 10.53+0.35423) 9.60+0.175° 10.07+0.355®
Predrying (8) 10.73+0.15% 10.60+0.20™ 9.50+0.26
Predrying (8)+Plasma+nano-humidification 9.83+0.325° 9.50:£0.20%° 10.70£0.10%
Predrying (8)+Photocatalysis 9.20+0.00% 9.80+0.615° 8.93+0.25¢

Salinity (%)

Postharvest treatment"

Storage period (weeks)

Precooling (2)
Predrying (8)
Predrying (8)+Plasma+nano-humidification
Predrying (8)+Photocatalysis

6 12 15
1.97+0.15482 1.63+0.128° 1.53+0.124°
1.77+0.15" 1.83+0.06"52 1.57+0.15%
2.0340.06"* 1.83+0.21482 1.57+0.15%°
1.93+0.12482 1.90+0.004% 1.10+0.00%°

DPlacing cabbages in plastic containers (55x37x32 cm) by making their roots face downward and leaves face upward, packing the containers in
pallets by using 20 LDPE film with micro orifices at 10 mm intervals, and storing them at 0.5 in a storeroom.

ICapital letters A to E: within the same row, values denoted by different capital letters are significantly different at p<0.05.

ISmall letters a to f: within the same column, values denoted by different small letters are significantly different at p<0.05.
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2 AR THP<0.05)<Table 3>. HlF-2] AL T2t
|02 Qlste] P Ago] wiF WE %?EJ‘?W fraf -
sxto] 7S AN = 588 FFolthKim 1997). A%
2ol Ax9] Axe FANE 3.0-3.5%= LEA UAN Y
A7, ARG B, 2R ko] Mgt Fo8 A=

1.5~2.0% =714 Srolxl Adejolth(Woo et al. 2012). 2 A
Folel g BAA 7k TR A KA )

Z A7y Z710)) Wl it 1.93~1.44%71HA] Akl
Y7 20490 2 2ol= B}\/\}\T;]'(p<0 05).
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<Table 4> Changes in lactic acid bacteria of kimchi,
fermented for 4 weeks at 4°C

made with spring kimchi cabbage that have been stored under different conditions and
(unit: cfu/g)

Postharvest treatment” Storage period (weeks)

6 12 15
Precooling (2) 5.50%108429 6.53x10%a 4,03x108°
Predrying (8) 5.10x10%%2 4.80x10%® 2.37x10%¢
Predrying (8)+Plasma-+nano-humidification 5.23x108% 5.23x10%% 1.13x108P®
Predrying (8)+Photocatalysis 3.83x1058 3.80x 1088 3.70x10%8°

YPlacing cabbages in plastic containers (55x37x32 cm) by making their roots face downward and leaves face upward, packing the containers in
pallets by using 20 LDPE film with micro orifices at 10 mm intervals, and storing them at 0.5 in a storeroom.

ICapital letters A to E: within the same row, values denoted by different capital letters are significantly different at p<0.05.

ISmall letters a to f: within the same column, values denoted by different small letters are significantly different at p<0.05.
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<Figure 2> Sensory evaluation by experts on kimchi, made with spring kimchi cabbage that have been stored for 15 weeks under different con-

ditions and fermented for 4 weeks at 4°C.

P2: Precooling (2), P8: Predrying (8), P8+P+N: Predrying (8)+Plasma+nano-humidification, P8+P: Predrying (8)+Photocatalysis
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<Figure 3> Sensory evaluation by untrained panelists on kimchi,
made with spring kimchi cabbage that have been stored
for 12 weeks under different conditions and fermented
for 4 weeks at 4°C.
P2: Precooling (2), P8+P+N: Predrying (8)+Plasma+
nano-humidification, P§+P: Predrying (8)+Photocatalysis
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<Figure 4> Relative preference comparison between kimchi made
with initial spring kimchi cabbage and that made with
cabbages that have been stored for 12 weeks under
different conditions.
P2: Precooling (2), P8: Predrying (8), P8+P+N: Predry-
ing (8)+Plasma+nano-humidification, P§8+P: Predrying
(8)+Photocatalysis
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