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Effects of Storage Containers and
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Abstract

The effects of storage containers and storage temperatures on Kimchi quality were inve-
stigated. The results were summarized as follows . 1. Pabix, poly ethylene —back + plastic container,
tupper — ware were much better than crock, stainless steel, and plastic container in keeping Kimchi.
However, there was no significant differences between containers in the sensory test for Kimchi.
2. Kimchi stored at 18+ 2C was the most delicious, which revealed pH 4.30, acidity 0.45—050%,
and salt concentration 3.10wt% in the 4th days after storage whereas sensory score for Kimchi
quality was very low in the 12th days after storage. 3. PH in Kimchi stored at 5C after fermentation
at 18+ 27C was slowly decreased as compared to the Kimchi stored at 18+ 2C after fermentation. 4.
PH and acidity showed no significant changes after 90 days storage when Kimchi was stored at
—5C or—80C were compared to that of the Kimchi stored at 18+ 27C, but texture score of Kimchi
stored at —5C or —80C after fermentation at 18+ 2C, but texture score of Kimchi stored at —5C
or —80C were compared to that of the Kimchi stored at 18+ 2C after fermentation. 5. In the
group of Kimchi stored at 10C, immediately after pickling it took 48days until the best conditions
which were pH 4.30 and acidity 0.45—0.50% were matched. 6. The most promising method in
keeping good taste and good quality of Kimchi was to store Kimchi at 5C after 4days fermentation
at 18+ 27C. And, for long period preservation of Kimchi, it took would be effective to store at —80C

after fermentation at 18+ 2C.
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40 Rt I ey HolAl ot i if B et
A =2 Zlell whel A e} AlAl fzfell ko)) gli-
7hF AP E T, Al ARG 54417 F
A2 T A 3lge] e wlx) e Sellae 7hA mEelis dbelell ] W) iz WWE A Ha)
sl gkarale] A A gtel A vhg- 5 F9 o} L SEuhH3E ’;1'3‘-1*"’—9_.‘#.‘11 ER I
A A AL g4l H el A g 2b#) sk gl Fef 4l A elgte] aAbs I A AlSFaLsk
S1oolfiar FRlESl wigeel A obin A7) g,
g Aol xsb o] Fo] $-2]e) Y&
R R R O Rt & S Y, s 5 g
gk ol ok o] Whol b Al e) vha i
Aviar oliz Ax 1 lele] sl 1. M2 L AIRZEH|
Aafel] qbsbo] A qErbR] wEo odqv) o) 3
A shel crefu), 7liEe] Al Ao abEh oh Ak 1 Helg
e I N I R By i A ) S B WAl gdel AbggE el is 19940 129 o)
Aantyelvl glxe] akglal whebel #] fal sped Al gkl Al ol 4] Sl gk 7] ‘o‘% i) 5 4
oladvl, wbnl, A4l Al ekol 4] ukglA) W 27| EukE 25ky W eledv) cre] mpisee 9]
Sliz ] vEHel Al r)e] 4l el 19 T L S P R S S e R )|
A WA edvh gl Aol A oA olel 4 e R e e B T s R o=
2oy whit 70 9] ubol| wkgl ol --2] 7 wpv}
Al 7R el 4] ghoias ofe] g A]e] ubel] Irr) ik 2) 12l Al
He-xlrharis '171 OH,‘L‘}. olrs A b2 oF i 5= eflulalglol A by Ee S o}
SRR I e B I RSl R A R Y el 74 w9} el MW.argh "o“’ R
72 wke] zlelol] yhalk ol v} ) @l CLl e Al (Merbabu NS" %P) A EHHEE ol 16% (wiv)
7 o] Alebel  ukol Al S 2 glis A4 o Axibdrel ghire] 544 mot éi‘iitk. Hoj
H4r 218k vl x zkgie]l # slelr) oulgl gt S S L S TS R A L = ]
ol 2ol e A3 g)E A g A4S leh, gdofal wffet= pridel 3 Mo ?0“
sk 2glg-o] 7l OPLJ AR Aletof 4] sk [Tl R e U A
91 7-” U!«SA Z'\_ o}l{: 7J] A] 5 4~ §] U] L) Er] o” '{}- A] 2L =) 5_{__ /] ul} =] /n] ;(] i %} :LO,J\L}’ /‘} 1]
HlAEl s Bale] uhali zl’lﬂ}.‘u St e Aol ARAHS aredsie] Ahglabe] grniis
o o] dhaFel 3i7] olabeow 7l 2]dr ywhiief 15CE FrAlstalvlb
Ml sz shade) gbil, 7 2]3= A2 2 ) 2l e
75ell Zpol 7t olAlul Mg AbZell 4] 3~49) %
Kak A9 o) b4 vhelds Abe) 7} ¥ 4 1 7] 7bo) Table 1. Ingredients of Kimchi
Aeb) 2} ko] o] Ale, wheba} 77| M xbol] - :
Qlo} 4] 7bak 1 Yl v} sz A o] sbio} _ Materials Contents(g)
[=
Ao A7) b A g A e] AlAEds elupi) e Beachu 12,500
ok A4 DAL A eliso) ehi Red pepper powder 200
7o)}, Garlic 200
N =g
ofell ¥ el el iAol AAIIS Ginger 50
| Fermented anchovy sauce 450

AdA7l7l glet v

el Al g A g w abgebis qgg Scky rice paste 00,




Vol. 5, No. 2(1995) A 87 5 AHRExof uf
3) 847
wht A A= gpel ) oty gligle], X

IR SRSt
] s W (250m X 30cm)el] -2
chol 54 2Cel 4] ]33}

gf_g};\q %7] ul Al 2lg

© F wrebe §7)o
ol
AR

c},

4H Y dE
A gt ol] o g o2y R of
2 gkl B7)e A5
Al A(18+20), W H(100), Aol 4]
+A S WAGO), Aol 544 = WE(-5C,
WA B, dedd 54 F 4%5(-80C,
Ultra low temperature freezer, < A1) 2 &Fod o},
WE 72 Wabarel A} &l Fshelvh

q

A5y 7l el whdrel Eaksdoh F, 7 A 127
Z M 2R ukg 2A W % homogenizeri ol
Ak AT 2099 FH- 180meE- P AL of 3]l
g Adge Abgatddoh dxe o =Al(Mer-
babu NS-3P)&2 4], pH+= pH meter(Fisher Ac-
cumet, Model 25)4+ Ab&-3&tol o] HA A E &
10m¢e} Algs S84 71ad 225 0IN Na
OH®l 8-aF& lactic acidi 3Habslslch. o] 4 e]
7y A 38] uby Aldsted oo gghd

3052 Ahgehadel,

[+
ghic} ghek2 Somogyi— Nelson' & o] -&-8}od

520nmel| 1 &332 (Hitachi, U— 2000, Spectro-

photometer) & Z A 3}l 57, glucose | 7 a4l

elsbo] 4bzshale}.

3) Texture
Wa-gk 713 2] texturei= texture analyser
(Model TA-XT2, England)& AF&3le] 103]

RN YE st EE A et
vp el i geslel whel 1 sv]sh ¥

2 H2e s 41
A7p epng FelEes v 9 Ay
2 sl 9v o2 e by 4HA T
elo 4] Hemb-9] ¢ 5X6emATIE Mo # 3

shalchn 771 2dxde & 29 7k,

Table 2. Instrumental condition of texture

analyser
Instrument The universal texture analyser
(Model TA—2, England)

Probe 3mm

Probe speed lmm/sec

Force scaling 258
Autoscaling on

Detecting points/second 200

Contact area 7.07mm”
Penetration 50% of sample thic kness
Interval between two bites 3sec
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Table 3. Changes in quality of Kimchi storaged at 5+ 2C in different containers
. ) N 7 - i)él\’S 7
Quality Container et o
0 4 8 12 16 20 24
Poly ethylene 1.80 250 270 280 300 310 320
Salt + Plastic
concentration Tuffer Ware 1.80 2.50 2.90 3.10 3.10 3.20 3.30
(wt %) Pabix 1.80 2.60 2.80 2.60 2.80 2.90 3.10
Stainless Steel 2.20 2.50 2.80) 2.90 3.10 3.20 3.30
Crock 1.70 240 2.90 3.00 3.20 3.10 3.30
Plastlc 2.10 2.50 2.60 2.90 3.00 3.10 '% 10
pH Poly ethylene 5.50 545 417 433 426 411 372
+ Plastic
Tuffer Ware 5.60 545 4.90 4.30 4.22 4.09 3.89
Pabix 5.39 5.30 4.95 4.32 4.21 4.10 4.05
Stainless steel 5.61 4.92 4.60 4.25 4.14 4.05 3.82
Crock 5.62 5.25 4.82 4.29 4.15 4.08 3.82
Plastic 5.50 5.02 4.75 4.29 4.11 4.02 3.84
Acidity(%)  Poly ethylene 024 025 039 048 052 067 085
+ Plastic
Tulfer Ware 0.22 0.25 0.36 0.50 0.56 0.69 0.89
Pabix 0.26 0.28 0.35 0.48 0.57 0.68 0.73
Stainless steel 0.21 0.35 042 0.53 0.64 0.73 0.96
Crock 0.21 0.29 0.37 0.49 0.63 0.70 0.96
Plastic , 0.24 033 039 049 067 076 094
Reducing sugar  Poly ethylene 198.77 198.82  198&. 82 19893 143.32 12428 100.96
(pa/mé)  + Plastic
Tuffer Ware 198.57 198.73 198.68 196.65 130.11 12588 2.03
Pabix 198.13 19754 188.82 14562 12578 12043 111.28
Stainless steel 198.24 198.11 163.37 151.87 15449 149.73 145.19
Crock 198.34 175.04 16337 15829 15797 15234 11157
7 Plastic 194.17 16198 14642 14325 14781 14_2.3() » 1(19.47
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Table 4. Changes in qualities of Kimchi storaged at different temperature
Quality Temperature Days e
4 12 20 28 36 4 48 52 5 60
Salt content 18+ 2C 300 310 320
(% (w/v)) 18+ 2-5C 300 310 310 300 320 310 320 330
we 290 300 290 300 310 310 310 320 310 320 330
pH 18+2C 550 430 381 S
18+ 2-5C 550 430 428 425 420 417 410 388
10C 548 539 527 510 498 448 439 430 422 418 392
Acidity(%)  1842C 025 049 097
18+42-5¢C 025 047 050 053 058 068 073 079
10c 024 026 028 032 034 043 048 050 056 060 072
Reducing  18+2C 16000 13800 11500
Mo 182205C 16000 13800 13000 12100 12100 11700 11000 10800
0c 16000 14300 12200 12500 12400 12300 12100 11900 11600 11000 9800
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Table 5. Changes in quality of Kimchi during
freezing storage
-  Days
Item Quality -
030 6090
Salt , o( 310 310 320 320
concentration
(% (wiv))  —80C 310 310 320 320
i ~5C 430 430 4.28 4.27
S
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Acidity —5C 049 049 050 0.51
B 7( %) —80C 049 049 049 0.51
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Table 6. Changes in texture of Kimchi stored at different temperatures

Days(temperature)

ftem 0(18+2C) 4(18+20) 90(—5C) 90(—80C)
Springiness** 0.48'+ 0.08 049"+ 006 038+ 0.06 041+ 0.07
Cohesiveness*** 0.11°+ 0.02 0.17"+ 0.02 022+ 0.03 0.23'+ 0.05
Chewiness** 87.61"+ 3.89 184.72"+ 7.09 14784+ 2682 175.10'+ 35.10
Gumminess™*  190.45'+ 22.19 33090+ 5839 331.18'+ 5289  369.61'+ 50.71
Hardness™* 1867.82'+ 96.73 248343+ 24362 160260 + 19803  2245.77'+ 21943

Means not followed by the sam letter in the same column differ significantly frow one another (alb{c).
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Table 8~ 1. Changes in sensory score of Kimchi stored at different temperatures
- Days
Item  Temperature —————— ——n - em S e
4 12 20 28 36 44 48 52 56 60

Crispiness 18+ 2C 850 817 4.83
184+ 2-5¢ 850 817 800" 750 617" 600" 567 517
10C 883 867 833" 783 750" 717" 683" 667" 601 556 481
Significance otk * i * ok

Sour taste 18+ 2C 567 867" 250
18+ 25C 5.67° 867 833" 7.83" 650" 517" 3.000 217
10C 433" 517" 5170 533" 567" 617" 617" 817" 745 623 3.26
Ssignificance  *** ko ok - " * ok -

Hamr 18+2C 557 7500 233
18+ 2-5C 557" 750" 733" 717 683 517 417 3.00°
10C 462" 483" 500 483" 467" 500 533 567" 526 3.05 221
Significance koK *okok ook EEE sk * ook

Total 18+ 2C 717" 830" 3.50°

acceptability 18+ 2--5C 717 830" 6.83" 6500 517 417 350 217
10C 450" 517" 5500 600" 517 533" 583" 617 501 426 335
Signiﬁ(‘ﬂnfe skokok skoksk ok * * ksfsk

* P05 P01 e PL.001
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Table 8-- 2. Changes of sensory score in
Kimchi stored at —5C and

-80C
- o 7 VDzlvs
[tem lTemperature —
S 7 0 15 30 4H 60 %W
L 5C 820 724 726 719 720 T4
Crispiness ) ) R
i ~ T8C 320 728 130 727 74 T
. -5C 869 852 847 851 848 845
dSour taste o - - -
i “80C BBY BT 846 849 851 849
. =5C Th 746 TA0 Y42 733 T
Flavor P -
o - 80C 7.;}-1 750 749 ;4) 73? 7/7372
Total 5C 830 724 712 T0R 698 700
dutfp[dblll\ —-80C 8a0 730 709 71 70 1,11”

4.1 8el 4 kel 4417 7 A% -5
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Table 7. Changes of sensory score in Kimchi at 5C in different containers
e . Dave e .
Item C()ntamer - T e
0 4 8 12 16 20 24
Crispiness  Poly ethylene + Plastic 850" 833  7.17  650' 633" 617 517
Tuffer ware 8.83> 817 7.17 6.83"  6.83" 6.00" 5.00
Pabix 8.67" 8.33 7.17 7.67 6.33"  6.83¢ 5.23
Stainless stee 817"  750™ 717 617 517" 533" 500
Crock 8.33 7.000 6.83 733" 6.83 5.00" 5.83
Plastic 733" 7.33™ 6.83 6.33" 5.67" 5.17" 5.00
Significance m** * koK Ak Aok
Sour taste Poly ethylene +Plastic 583 6.33" 6.17" 733 633 617" 3.00°
Tuffer ware 567 633 6170 7500 717 500"  3.00"
Pabix 533 550" 617" 717" 7.00% 533 3.00
Stainless steel 517 550" 583" 717" 617" 5000 217"
Crock 567 533 617" 6.82° 650" 500" 217"
Plastic 567 533" 517" 683" 6.00" 5.00° 2.00
Significance * ok * *k ** *
Flavor Poly ethylene+Plastic 6.00" 6.00' 583 683 667 6.17 4.00
Tuffer ware 6.17" 6.83" 517" 6.83 567" 450" 4.00
Pabix 6.17"  6.00° 617" 667 517" 450" 4.00
Stainless steel 550 583" 617 633 617" 500" 4.00
Crock 567" 567 567" 6.67 567" 4.00" 4.00
Plastic 650" 567 583 633 417 4.00° 4.00
Significance * * * wokx rx
Total acceptability  Poly ethylene +Plastic 550" 583" 6.67" 800° 683~ 550 4.00
Tuffer ware 6.67° 733" 717 8000 617 550" 4.00
Pabix 6.67" 6.83% 717 717" 6.67 617 4.00
Stainless steel 533 633~ 6170 7.00" 583" 500" 3.17
Crock 633" 733" 717" 667 550" 433 317
Plastic 6.33" 567" 617" 733" 517" 517" 317
SlgnlflCanCC * ook e Hedk ok sk ok ek

* P05 P01 e P0.001
Means not followed by the same letter in the same column differ significantly frow one another(a { b { ¢)
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