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Macro-and Microstructure of Chinese Cabbage
Leaves and Their Texture Measurements
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Department of Food Technology, Korea University, Seoul
Abstract

The macro-and microstructure of Chinese cabbage used for Korean Kimchi preperation wer.
examined and the texture characteristics of raw cabbage leaf and salted or blanched leaves were
evaluated by cutting test. The length and thickness of leaf stalk increased with the order of
pyllotaxis, but the thinning effect of outermost leaves was observed. The microstructure of cut
-profile of stalk showed densely compacted vascular systems aligned in the center of stalk and
the outer space was filled with large parenchima cells. Due to this structure, characteristic cutting
curves were obtained by cutting test, composing three peaks of cutting for inner surface skin,
center vascular system and outer surface skin. Salting and blanching increased the cutting force
mainly due to the increase of cutted cell wall number caused by the structure collapse.
Key words: microstructure of Chinese cabbage, cutting test, texture measurement of Chinese
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Fig. 1. Measurements of shape and size of cabbage
leaf. -

a: the full length f: portion connected root tip

b: length of stalk  g: central portion thickness of o/ 4
c: width of 0,74 h: central portion thickness of 20,4
d: width of 20,74  k: central portion thickness of 3a,/4
e: width of 30,4
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Fig. 2. Changes in the size of cabbage leaves by
phyllotaxis.

a: the full length
b: length of stalk
¢: width of a,74

d. width of 20,74
e width of 30,4
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fFig. 3 Changes in the thickness of cabbage leaves by

phyliotaxis

g central portion thickness of a4
h: central portion thickness of 2a,/ 4
k: centra!l portion thickness of 3a,/'4
; points in the vicinity of h

8i3 Heistel o|MTRE

Fig 4% % 2999 o4 725 ¥od32 3o,
%71 "-ﬂf’roil FHEAL AFsh T4} 38
of 1 9ol ATkt §2A AR AL U5 ¥
+ g, Flg. 5o % o Bei® A wH S5t 4
o) apojo] BAF(Jo] EASHE RE ¥ 4 gon] 1
Zl 8 2l 43S 2(D-Pe Welst F sk 2t
3% Hre4(H)E e

Fig, 62 10% Aol 1042 M- & ufg9) v 4
ol 2 AUR DA AL HUE 2UGD) =
% Yol skl AEFZI WYY AT ¥ F YO
f8 AZA 2A BREE ¢+ AR AYADe
UolWg Wl A Aol WHY 4 Uslom &
Z o3l Yurhe wPE 2 o) AEFEI} A 9
s o 27 WysE Aoe debge

Fig 7& 60C 2 80CY S/l 10 587 a4
4 A W3R v HFEe) T

3ol o shef FAE P2 cha Mol F o
&8 & Qov AYLET $E7E Wo) tht AR
o BUAR AGY AES BALA B, A4

=



Vol. 20, No. 61988

Fig. 4. Microstructure of the cut profile of Chinese
cabbage leaf stalk.IRuchenium red staining

A; pholem, B; xylem, C; Parenchyma cells in vasculor system
D; Porenchyma near inner skin,E; Parenchyma near outer
skinlbar length 160um)

-

Fig. 5. Microstructure of the vasculor system of Chinese
cabbage (Periodic-Schhif's staining)
(bar length 60um)

A; pholem B,C; cambium D-F; xylem
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Sample No. 1 (vouna leat)

Sample No. 5 (old leaf)

Fig. 6. Microstructure of the cut profile of Cl.inese
cabbage leaf stalk salted in 10% salt sclution for 10
hours.lbar length 63uml.
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Fig. 7. Microstructure of the cut profile of Chinese cobbage leaf stolk heated at 60°C, and 80°C tor 5min.
{(sample No. 1, young lecf! (bor length 63um)
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Table 1. Chonges in leaf thickness and the first, second and third cutting force of cabbage stalk by salting and

blanching

Parameters Cutting First cutting Second cutting Third cutting
Samples thickness{cm) force force force
Fresh cabbage 1.04 + 0.08 1.68 + 0.10 1,44 + 0.12 1.96 = 0.15
Blanching 0.80 *+ 0.05 464 + 0.94 5.72 + 1.00 1.00 + 1.04
(80°C x 5min)
Saiting 0.70 + 0.07 6.92 + 1.14 6.74 + 1.32 7.12 £+ 1.28
(15%, Shr)

A. Salting B. Blanching

8 Fresh cabbage

4—a 10% NaCl 5hr,
A 10% NaC! 10hr.
S} a—2 10% NaCl 15hr,

i 5 3 45
Leaf smple number

o——=O0 Fresh cabbage
T a——a 80°C blanching
s——a 70°C blanching
&——a 80°C blanching

1 I A

T 23 2

Leaf sample number

Fig. 9. Changes in first cutting force of salted, or hot -water blanched cabbage stalk by phyllotoxis.
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Fig. 10. Schematic diagram of the effect of cell-wall

force determination.

Fig. 11. Cut profile of Chinese cobbage feaf stulk and
the possible penetration site of puncture test probe,
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