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Changes in Curve-Angle of Blade during Salting
of Chinese Cabbage
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Dept. of Food Technology, Catholic Univ. of Taegu-Hyosung, Kyungsan, 712-702, Korea

Abstract

This study was undertaken to investigate changes in curve angle of Chinese cabbage blade during
salting at various concentration(10, 15, 20, 25%) of salt to evaluated salting degree by curve angle during
salting at 20°C. Salt concentration of brine, the amount of water elution, salt penetration of the tissue(salt
concentration of Chinese cabbage), weight loss and texture were investigated. Correlation relation between
the above factors and curve angle were determined. The curve angles by method of holding the edge of
the Chinese cabbage blade was measured. The curve angles of the mesophyll were proportional to salting
time and salt concentration, but slope of line equation showed higher than that of mid-rib. The ideal
method of salting evaluation by curve angle was MCA-MRC (the measuring curve angle of mid-rib C) at
each concentration of salt. The results of curve angle when reached 3% salt of Chinese cabbage tissue
calculated by MCA-MRC at 10, 15, 20 and 25% salting were 57", 43°, 36°, and 33, respectively. And

salting times calculated by the same conditions were 19, 12.5, 9.1 and 4.4hours, respectively.
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Fig. 1. Measurement of curve angle of salted
Chinese cabbage.
A: Holding part of Chinese cabbage
with hand. The mid-rib was devided to
3 parts(A: 5cm site from root, B: 10cm
site from root, C: 15cm site from root)
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Table 1. Changes in salinity of Chinese cabbage tissue
(%)
Salt concentration Salting” time(hrs)
(% ) 0 3 6 12 18 24
10 0 0.8 14 24 30 31
15 0 13 24 3.2 38 4.5
20 0 17 27 4.0 58 6.2
25 0 2.1 4.0 5.2 - -
USalting was performed to the ratio of 600mi of water per 400g of Chinese cabbage at 20C.
Table 2. Changes in salinity of brine during salting at various concentration of salt
(%)
Salt concentration Salting” time(hrs)
(%) 0 3 6 12 18 24
10 7.6 (0) 72 (3) 64 (7) 0 (20) 0 (20) 8 (33)
15 114 (O 102 (13) 88 (21) 6 (25) 4 (38) 86 {38)
20 148 (0) 13.3 (16) 11.8 (24) 112 (40) 108 (40) 104 (43)
25 184 (0) 18.0 (20 14.6 (40) 13.6 (45) 134 (45) 13.2 (46)

"Salting was performed to the ratio of 600m of water per 400g of Chinese cabbage at 20T .
Parenthesis denotes amounts of eluted water(n!) from 400g of Chinese cabbage.



4 FUEAFAERNA AU A25(1997)

Table 3. Changes in weight loss during salting at various concentration of salt

(%)
Salt concentration Salting” time(hrs)
(% ) 0 3 6 12 18 2%
10 0 3.8 8.3 18.5 19.8 220
15 0 5.6 10.5 18.8 195 23.3
20 0 7.5 128 19.8 24.0 24.0
25 0 9.3 15.0 16.3 - -

'Salting was performed to the ratio of 600m¢ of water per 400g of Chinese cabbage at 20°C.

Table 4. Changes in texture of Chinese cabbage during salting at various concentration of salt

Attributes Sating" Salt concentration of brine(%)
time(hrs) 10 15 20 25
0 10.20 10.41 10.32 10.10
3 9.30 8.80 8.61 8.41
Hardness(H) 6 8.47 6.84 6.03 4.98
(x10°dyne/ cm?) 12 5.38 2.24 1.98 1.50
18 | 4.40 1.96 0.89 -
24 _ 1.26 0.90 0.22 -
0 5.89 5.91 5.85 5.92
, 3 5.88 5.70 5.62 5.51
?(‘i‘é};mess(c)z 6 5.81 5.30 4.81 3.80
( yne/cm’) 12 4.34 3.01 2.10 1.29
18 2.89 151 0.96 -
24 1.03 0.68 0.19 -

“Salting was performed to the ratio of 600m{ of water per 400g of Chinese cabbage at 20C.
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Table 5. Changes in curve angle of Chinese cabbage during salting at various concentration of salt

Salt concentration of brine(%)

Sating” 10 15 20 25
time(hrs) mid-rib? meso- mid-rib meso- mid-rib meso-  mid-rib  meso-
A B C phyl A B C eyl A B C pwll A B C phl
0 0 0 0 0 0 0 0 0 0 0 0 0o 0 0 0 0
3 0 3 4 18 0 5 8 22 0 6 8 21 3 8 10 26
6 3 6 17 23 4 8 27 38 4 15 30 33 10 30 52 63
12 2 13 32 48 6 15 40 55 15 30 64 66 18 38 67 70
18 15 42 62 65 27 48 70 70 15 52 72 72 33 58 74 75
24 8 55 63 68 43 72 V3 72 35 73 73 75 40 74 74 78

"Salting was performed to the ratio of 600m¢ of water per 400g of Chinese cabbage at 20C.
DThe mid-rib was devided to 3 parts(A : 5cm site from root, B : 10cm site from root, C : 15cm site

from root.
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Table 6. Relationship between curve angle, salinity of Chinese cabbage and salting time

Salt conc. of Paxjts of Relationship bEtwe.eI.j crve Relationship between curve angle(y)
brine ( % ) Chinese angle(y)‘and salinity(x) and salting time(x)
cabbage of Chinese cabbage
mid-rib A v= 4.117x— 295, (r=0.6986) v=0.535x— 1.60, (r=0.6837)

10 mid-rib B y=18.707x—15.97, (r=0.8024) y=2.573x— 8.19, (1=0.8678)
mid-rib C y=23.788x—14.91, (r=0.8917) y=2.944x+ 022, (r=0.8371)
mesophyll y=27.932x— 9.94, (r=0.9363) y=3.084x-+12.80, (r=0.8506)
mid-rib A y= 7.644x—1147, (r=0.7323) y=1.451x— 7.80, (r=0.8287)

15 mid-rib B v=19.582x —26.43, (r=0.8498) v=3.553x—13.81, (r=0.9315)
mid-rib C v=19.656x—15.71, (r=0.9175) y=3.238x+ 2.67, (1=0.9330)
mesophyll y=18.015x+ 2.08, (r=0.8638) y=2.287x+433.53, (r=0.8091)
mid-rib A y= 3.682x— 455, (r=0.7164) y=0.864x+ 1.10, (r=0.5831)

20 mid-rib B y=13.104x—18.87, (r=0.9172) y=3.229x— 487, (1=0.9351)
mid-rib C y=14.943x—~ 859, (r=0.9157) y=3421x+ 480, (r=0.8616)
mesophyll y=12294x +10.28, (r=0.8683) v=2.566x+30.68, (r=0.7807)
mid-rib A y= 0.906x+ 543, (r=0.6933) v=1.284x+ 1.98, (r=0.6357)

o5 mid-rib B y= 8.229x— 5.89, (r=0.7728) y=2948x+ 4.25, (r=0.8540)
mid-rib C y=15.234x—13.14, (r=0.9242) v=2.667x+20.72, (r=0.8540)
mesophyll v=17.468x—14.05, (r=0.9168) y=2.562x+3229, (r=0.7566)
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