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Abstract

The aim of this study was to establish an optimum blanching condition for outer cabbage leaves to increase utilization
of the byproduct. Outer leaves of Kimchi cabbages were cut to size (4x4 ¢cm) and blanched at 80, 90, 100°C
for 1, 3, and 5 min. Subsequently, weight loss, pH, total bacteria, coliform and texture properties were investigated.
Sensory evaluation of a ready-to-cook soup prepared from blanched outer leaves was investigated to determine
whether the quality of the blanched outer leaves was acceptable. Both weight loss and pH of outer leaves of Kimchi
cabbage were increased by blanching. Compared to raw samples, total bacterial counts decreased and coliform
bacteria were not detected. The hardness of raw leaf samples was 1.5 kg-force (N). Sample hardness was 18.7~21.7%
lower after blanching for 3 min and 34.8~36.7% after blanching for 5 min. Sensory evaluation of outer leaves
blanched at 100°C for 5 min revealed significant differences from the other treatments (p<0.05). In addition, sensory
evaluation scores for texture and appearance of outer leaves blanched at 100°C for 3 min were higher than those
for commercially available products. The results of this study indicate that blanching can be effective for developing
a food product from the outer leaves of Kimchi cabbage.
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Step 1. Preparation for outer leaves of Kimchi cabbage for ready to cook product.
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Step 2. Process for ready to cook soup product with outer leaves.
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Fig. 1. Operational process for ready to cook product with outer leaves of Kimchi cabbage.
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Table 1. Changes in weight loss and pH of Kimchi cabbage with A FAE td 22 blanching 2] g 732N = FLsH
different blanching temperature and time BuwEa Jqok17).
Blanching temp.  Blanching fime .o joce) (g o A AujFEHe 54 o FEE 648 log
(%) (min) CFUJg 9] LAlatS Fata slsle »} AT
control 0 - 6.16+0.01 25 %3}1—/}. Blanching i{a]q] Lq_g], LA o] -
80 1 0.9940.24" 6.14+0.01° ANAoZ 7hAaeS AAe 4 99 on), b]anchmg xm
3 1234025 6.14+0,01° A E &0 e oA Apol= VERA] kst
5 443:049° 6.16+0.03" (Table 2). B3+ ©LE A e]ollA tigwiae BEHA] sk
90 1 1.48+0.49° 6.16:0.02° =z
3 246:007° 6.30£001° .
Blanching =7i0] 84 sl U =3 SMo olxl=
5 443£0,25™ 6.35:001° o8
100 1 246+0.01° 625:001" Blanching &% 2 A|7tel] W2 7 X (hardness)2] 3}
3 3.45+0.06° 6.26£0.02" Fig 29} 2t} &% 2 A7k Z7l) wla} vl Axe
5 394£0.11° 6.24+0.02" st A veplon, ol 7HEA g o3l A&
Jo] By 1) 5 3)
1)Weight loss (%)=(Wo-wfwo)*x100. wo, initial weight of sample (g); w, weight of ’JZ‘Z‘Q] T'q’ E ’]’:" /] tﬂﬁl‘ SA i?_z/] sk &l
the sample after blanching (g). Z2A7ko] R 7] W9l Ao 2 HITth(15,18,19). AHl
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Table 2. Total aerobes and coliform counts of Kimchi cabbage
by blanching

Blanching temp. Blanching time Viable cell (log CFUJg)

(©) (min) Total aerobes Coliform counts
control 0 6.4810.24 ND”
80 1 6.1840.15 ND
3 4301025 ND
5 ND ND
90 1 5.30£0.15 ND
3 ND ND
5 ND ND
100 1 4.30+0.10 ND
3 ND ND
5 ND ND

1)ND, not detected.
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Table 3. Sensory score for the texture parameters of Kimchi
cabbage by blanching

Blanching  Blanching Texture parameters

temp. (C) time (min)

Hardness ~ Crispiness  Chewiness  Stiffness

80 1 4205107 1754074 425+106° 3.00%0.53"
3 4501160 350+1.28" 5.00£141° 425+1.51°
5 350£1.16°  325+1.13' 525+136" 3.50:0.89°
90 1 475+125°  2.5020.89° 5.00£093' 3.00:0.76"
3 450+1.67° 386:1.62° 471£157 450+1.16"
5 350£1.04° 425106 6.75+099" 5.00+0.93"

100 1 4501071 350:116" 625:0.74" 425:1.06"
3 425+130°  350:1.04° 475:125° 475:113°
5 320£0.17°  325:099" 525:113° 450:L16"

"Means with the same letter in column are not significantly different by Duncan’s
multiple range test (p<0.05).

A3 $AAE dote] YeSH=S HeaL, Bt
g &3l Al T $AA Fi SH = AlFHe] vag
A8 TH(Table 4). 7L 23 7 7§e] Al AlF2 538 A=
Stoll A Awkgl 1.7 8 2.09] o2 88 Weld £
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o] % Ansk 40, AR]9] o¥ 37 5L $AA] A7F 332
B dE AHE B, AlAFH FoAHQ Aol & vE
WATHp<0.05). w2bA 2 A7EE 282 75 Al
Aohs FArE]l A9l FeE fAA R

Bk
=
Azt Ye S47 59 AFes &8 rksiel =5
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Table 4. Sensory score of ready to eat soup with outer leaves of
Kimchi cabbage

Sensory characteristics Product A Product B Dg;’s(liil:d
Overall acceptability 17405™  20400° 40406
Appearance 20106 20606 4305
Odor 1508 2008 42008

Salty (reference)  23:08°  27:06' 3806

(strength) 380" 38406 32404
(reference) ~ 20:06°  17:08° 42408
Grenglh)  27:05  22:08 3808
Appearance of cooked outer leaver 28:04° 231050 37405
Texture of cooked outer leaver 27605° 2206 33404

UMeans are significantly different by ANOVA test (p<0.05).
“Means with the same letter in column are not significantly different by Duncan’s
multiple range test (p<0.05).

Condimentary

I8 Oeontrol Bgpec ®goec Brooc

08

Hardness (kg.;)

06

04

02

0.0

Time (min)

Fig. 2. Changes of hardness of Kimchi cabbage outer leaves with
different blanching treatments.

Bars are MeantSD, n=10.
Means with the same letter are not significantly different by Duncan’s multiple range
test (p<0.05).
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